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The conceptual studies for the Next Generation Simulation Code (NGSC) to simulate
various fields of phenomena had been performed. As a result, the development of a
next generation reactor analysis code system, MARBLE version 1.0, was developed. At
this stage, the ability of the MARBLE version 1.0 is only to estimate the nuclear
characteristics of FBRs. However, the plan of the NGSC includes LWR analysis and
coupling calculations to connect various fields of estimation. In the future, the MARBLE
may be successfully employed in other areas, e.g. , LWR analysis or as the platform to
connect various fields of estimation, according to the plan. In this context, the objectives
of this development are to implement the Hydraulic Analysis code for Reactor Plant,
HARP as a thermal hydraulic module in the part of the MARBLE and to implement the
container class for thermal hydraulic parameters.

As a result, the MARBLE was equipped with the thermal hydraulic module for
nuclear design of FBRs. Therefore, the temperature, which is essential to estimate
power coefficient of reactivity, can be estimated only by the MARBLE system.
Moreover, this module could be extended to LWR calculation, because the calculation
method of single channel model is common to it. It is expected to profit for the
evolution of the MARBLE as the platform for coupling calculations, because of the

implementation for the thermal hydraulic parameter container class.
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tp) ML TFEE TR VT AMICAFET AWIEER ARG L LTV D,

ZOX ) RBIEERZEELEIRKOAHNEHRBICBNTE A I BERD D, KR
B CIEA T OIE RO EHEIZ, TNENOHBOEIBEN BT 5L IIC=2—
R EEAWTIREOREEZTT> T D, BERMIZIE, LFTO X1k 5,

AP — AP,

Wohew — w4 — 71
1 1 API _ Apiold

(w; — wpeld) (3.1-9)

]
[y

-
W; : i 1 08 & s (kg/s)
WPl RiE OFEHTIC L 5 R | - B (kg/s)

Wrew gt U < B L 72 PR 1 0B B B (kg/s)

AP, : i 1 OJE 1R K (Pa)

AP : HIEIDAREHTIC X 5 i 1 o )JFE SR (Pa)

AP : &SRO K (Pa)
= a— M UAETIEARME YT K & BB OENRROZEZ MK E L, Z OFb
%% O & T 2RRICADIREDOTHZ1T 5, ==a— b AL THW 25N B M o5 BHUTH
FED#E Y IR LFHHOME & AliE 0k 0 IR LEHH O 2 W72 BIEZE5 I kv FHEREE O A
OIS T Mo LTEHLTWS, £/, ZoHEBAKEE BT 5BICENRED T
BEIEA T v  FATEITETFE LR VWS DO EET 5, ZiUL, Frv RO ETE
RKROVHMEDRFET ¥ FAFEEOBACIERIN L2165y (W) 25T 200840
BRTOThD, £, ZOL ) RMEFBEORKRIILT LHET ¥ o ROt &% Ik
I ofRL RN, MEMBOREO T vk ZIHRERZBIML TWD,
HLEKMOMER > BKFOLSZR) 2FET 5B, LRLOX DB ZHF TRV,
EHIF O FE T L A SRR OV ERL D D X 9 72 MR ERICB I M ER SR, FE
DAy LT ORI IR > THRIMEEROENHEREZFAE L, TOAFHEE B 5 &
INTMBEAE TS D, TOBE, HEHRICHAWT 2 X 2 REAFET 25 A 121, BOR
P (CEEERE CHIRBDBIHI SN D LHEH SN D) DELIIRTTHZ N TSNS,

ZOXSITEINRRODY AENVEBE LIRER S DRESND, L, EE5ERTER
ZACTAUTHEAMIRE AT 5700, = F—FHREA L O IR LEHREEZ1T I,
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3. 2 BRBHREZRG L LT AREMEAT
3. LR ENLEFHEZ XV MARMRENRE SN D, ZOMmAMREDRE S i,
COEZEERGME L UTRBHEESRETE 5, H1OI2, BEMBEEmLE 2R T 5, 2
ME, HMICEBREIC L DIE ERHTH Y 7 4 VLN B TN S,
q"

Tcladdingﬁsurface = Teoolant + h_ (32-1)
c

ZZ T,

Teladding surface © #4782 1fi i (K)

Teoolant : O HIBF 7L 27 1R EE(K)

q" : B R (W/m?2)

he @ WHB & 9 W O BMRER(W/m2K)
ZITEI ZANLIE, BEEO Z & CIEREERMNEO Z L ThH D, —RANIZEER )
EOPEHITNS <, EREBERAOBR L L CUIBMREN BN TH S, TR LT, 3
1 TRENTZE D RTIEIC L V-l S 7o AMEE X, EHRRIRE L V) Bk T
7R LTINS,

BROZ LN D, ZOBRERBITIREMRBICRE KFET 5, —KINICEY= R
FEMEEICBIT 2 MR e CTH D X v MO EZ®E L CRESIND,

_ Nuk
C - De

(3.2-2)

T,
De : K IZARE L (m)
k : A OBYZEHE(W/mK)
Nu : X vt/ ()

ZOXKARETIX vV MIOEERAD O/ OND DO TH D, AT TIE. HA L DR
i " FaCT 1B 25 CTHOWON TV A ERIC LN THEELEL, Ll K%
ERS Tld e < MEVEMRERR (RIKHEEO 4 SR ) ZHAVWDERBIFEL, ERH
BIXDEHDOBEDERIC LI > TR T REMBETH 5, HW DRI k- TiddEs
DEENLEIRGENR S D,

ZOX v MUIERR R OMEIRMFIZ LY KREL BARD20, —BICITZEORRIC
AELEBHEAXSHVON S, 4RI A U ERROMITICR L L2 21T o 72
72, AL OREFFANCET 25 7 CTH WS TW AR 921 L7z,

Nu = 7.0 + 0.025(¢ - Pe)°® (3.2-3)
T,
¢ : BLITEHE B K 1-(0.5)
Pe : =7 L%()
IO OEIIERICFHE LT b DO TH BT, AkiE, REHHBRICAE DY TRE Y Fv
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IZH R TE DHBEROBAS, 2 —F T ORI LM 21T 2 5 K 5 Wil &
i L TV BN D D,

ZOXIITLT, WEEORMIEENSRE S AIUE, SEERESMOREHN G L 7
%o MERRfE AT D E R A8 A S NRICH T 2B R L O, pEE
KIERE &2 R LTRSS ELF D X 51272 5,

!

q Icladding_surface

T(r) = Tcladding_surface +-—= ln( )
2mk, r

(3.2 —4)

(f
(f

ke : BREE BVAEEE (W/mK)

q' : BREHEDRRHE 1 (W/im)

Icladding surface © B 5 DI 8 (m)

r o PEEE OEEAMEIZB T 5 2R (m)
BVREE LR K AE T 720, & 2Tl B SERIREE I 53 5 BVR s &
M s, BUREEICB LT, bA U OREFF AT 2570 7 TH Vb T S HHB
XIZHWETDOLSICHEZ S,

ke = 1.32x 10 + 1.3 X 107%(T + 273.15) (3.2-5)

ZZT,

ke : BMREE(W/em + K)

T:BE (K
MEHEI MRS E N R D720, 5113, MARBLE LICEBIT 2 BYREE (CR§ 55 — & X
—ADFEMN LB END, BUREE %2R 5O EE TR X, B R L0
DTOLICHLbT I ENTE D,

! !

q q In (rcladding_surface/rcladding_inner)
4k, 2mk,

c =

} (3.2 —6)

(Tcladding surface/Tcladding inner)” — 1
ZZ T,

T, : A8 53R (K)

Iladding inner © P88 P45 (m)
Z OWHRE B RN MRS IKAFT D%, MV IR LUMIEICEVIRES D, HEENE
DIREDRRE SNAULF ¥ v TR T D2 BURELZ BET 5 2 LI K 0 BB iR E OBk
ENTE D, BERIIZIZLLTFO X 91225,

Tfuel_surface

= Tcladding inner T ;11_ 32-7)
g
ZZ T,
Ttuel_surface * PRBEE 1 (K)
Teladding inner © B8 B P I (K)
hy : % v 7 BYEEW/mIK)

_10_
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X v v TEHOBRERIZOWVWTIE, bA L OREFFAICET 25HEE 7L 0 0.5678 X
104W/m2 - K& H\W 2, 2O X 512 LT, BRI A3 R FAVTBREHE B O FHm 217 9
TENHRD, BREHREIZE LTIk, RS R —RBEEET VA RH L, —mIZ,
AP ERERER EHC W B D R B A 1L, REHERIC I8 1T 5 22 B LR R N I T & 5
7o, —HRBEEETANHVGND, BERMITIZLLTO LS ICREEZRET D,
’ 2
T(r) = Truel_surface + %Efil - <;> } (32-18)

rfuel_surface
WEE OLE ERBRICBREIOBVREE X H A U OREFF BT 2534 7T b
TWDE 0% W5, BARIZIE, UToXEs,

1
ke=1.169 +
-4, —_
{6.717 x 104 4 2226 xgo a rTD)} - (T + 273.15)
M~ 190
+7.214 X 10713(T + 273.15)3 (32-9)

(f
(f

kg REFO MRS (W/m - K)

rrp : PREME R L

T : IREK

OM : fbriiftt (EERITRITHT 2 MR O A8 4K )
ZIThH, PHREICHT OMRERE N2, PREIUTO X IR D,

!

= q
Te = Truel surface + o= (3.2-10)
8mk

T,
Tp « PRBREER EE (K)

Thbd, ZOLHICLTHREHREDORE NN TE 5, 72720, ARIEE L7 itk b

ERTT NV TH D, EMEZREHREOFMIZIIMERGHCAVOND L5 R nr— g

VRO ENE B LI T VOB ANKEL IR D0, EOREDOETIVBNLEITR DD

TR ME A2 VD IR IR ET 5, 4%, 2—F—0=—XICXV, KRVFEMRET LD

BAEZRRT 2,

_11_
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4. Fua s T rpFEE

B S FEIX MARBLE > 27 AOHilfHlfE OFLR 575 & [Al—® Python & L7z, ZHUZ LD
HlEE & NS — DR IREEREN TR & T2 D, T2 L, FEATHRENREIC 2 256121,
S L <X Y A=K D CHEFB OB RET 2 0ENH 5,

KT TITANIATV ey MEAT 0 T I I TR EIToT2, A7V =7 MAE
FMOERITIZHRTH D2, 22 TR 7 72RRKRSND L H 7%, T —F ROZUITHIER
TOHEMEE —DDFELFEV B, TOF LT OMAGOE TEEOMIEZHE L.
RO 2 k7 5,

HARP OF #7727 7 AL LTI TDOLEEY THD,

DuctType: iEKiaifE, BEEK, HILS DR IF, M 2 AR 2R EH 2 IR,
ChannelType: A KDOBGREI M L W EEKRE 7L =T L2 b D,
AU B 53 BRI S RIS
Channel: A/ KZ D D2 1HHE,
Core: JFLvill (BEBIADEEL V) A4,
Vessel: [E g%z, Core ®k%Z — O DOBEEHE L A7 L TN TFTEETH 5,
ZDOMOWIEESE &P L TR O ERL S OFFR 21T 9,
7212 L. FRNDOHOFHM T+ 72355 13 L,
ResistanceElement: Vessel N O L LAAS O Jk) 1 58 2 A5,

Fig.4.1 lZIXZ 2607 7 AOWABHRN B FRAET 2 MEEMEE O SR 2R3, b EAR
f72 % F#1T DuctType 7 7 A TH 5, EAIRD ) XV E SN2 RAERTIL, WIS IR 2 9]
Bex 72, WENCBT DRMENRR D, 20 L5 REnZnOWEISA % /FF L 72 DuctType
2B 7~ A >H T ChannelType (Z DuctType DA > AKX v A& T Z L2k v, A
REASIROFEN SR 2 NEl T % ChannelType DA A X L ANAERKRIND,

ChannelType 1%, E£AEROWENGIE F & OTRMFARITER T 2 RIKROERZTH 5
N, EEROREGEIT, MEBRELFE—TOEM N0 mEORNET D R:ENRR D, 2
D7=%, ChannelType OA A% > Z%ZWNaT % Channel PHE S5, Z® Channel
IXEBERICERE T 25RO T ARk S D, 20X 912, Channel (3 ChannelType,
DuctType (2 & 0 RENGIEDRE S5, F 7o, PRI 72 525513 70 T4 TV 720 28 DuctType
D FEICIE Node LW OHBENH D, Zhd, FHHEA Y 25252 LATE, HARP
TIIEEFHHEMARBLE Cid FluxMeshGeometry) D#li 51D A v & 2 fl —E S5 %3
B 5, Z L, DuctType @ node_number & L TH x5, 216 OffE#H % T Channel
WIZRBW T EE 2 BGREMENT 23T 5, Z @ Channel 1 & 512, Core IZHNEL X, 7HE
DOHEN B AL Core 12L& > TiTbiLd, Core TiE, MEM AN DIRE., WEIM I &S OFEH
NE-Z DI, TNDDEERAFT D X DI, 4 Channel D A QTFRAZRE L T <, b L,
TR B E R < HEI2IE. 2@ Core 234 Channel ([ZJE K DOBIWE D Z1T0,

_12_
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DuctType BT — 5 ChannelType R Channel
" VB HR R
TENSEBRES
£

|

P

KL G RITHIS
L7z Channel %
FAn, EAERAD
H oMo E 8
K —HFHEHE?
X5 7 ik &y
FHEEITH
(AR CITZ

Core
ZETTEHEAER
FHE

./—b

I Sk 0 W I B 5
RN AR TR 4L

B E O ||
FHHZAT S ;

Vessel

%

Fig. 4.1 HARP ©» =38/ 7 T 2O @& 2 B9 248 & X
JESBRDOEWESRITITAIE L 0 DR WmEM R E L . EBEKOIRES AT
LD SZWNEHMEEZE Y BT, FHEDKR LERIZ, 20EJHEELFLO
JENREE L TR L, SHICEEPLOMOWEDERS - I2GAIIEE OEH %2 LLClE
BT D,

BRI OFNORER/ICE L CiX, ERRO7 o A TR TTI08, @EFE 77 o
FEETICONTIE, FOEE TE7 LT AR E DICHMER KBRS PME L 2D, =
Lo OFFELHH LI &M A Fig. 4.2 1277,

_13_
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S LR AR R DS AN A B
/Pi=/Pos=/P3 + - - Pci+ APri=/Pco+ Pro=+ + -
JF LRI 1| | PO 2
/Pcs
/Pc1
AP || APe| | AP | = o ¢ o o P EE R 2
WEEE 1
APr1 /IPrs
Wi W2 Ws Wi W
BWR f##HT CIZ)F Ol O 2T FEIEAFFRAT T, AL IR O S T o &
VBl oy RS AT EE, Booyat T L 72 5, SR DEIE NI

BWTHRERL YR EZIT ),

Fig. 4.2 BWR g7 & @ s i 12 81 2 i & 0 st R O

FHITICEIT D 2O XD RIFA O ERIE, BRAEROZWFLE O TIERS, BF
W77 7y b, fIEBEGIER, KRR ERBED DI NWF ¥ 2T 50 EIE2%
BLTTbhTno, EHRKOVRVEET VT L LEABRIKOREWERET VT L%
RiE L, BAEOZWFLHMOEESERIIRET VT L~ BEEODLRWREGWT T 7
v b HEEEEAIR, KRR SITRIE T VAT D, 2oL, mEET T
FOWREADITZ S OBEERENLRYD . 2O OREERICE L T, RErRiRE L
RSO NG 2 bNT-EFERET IV TRESND Z 0N E\, ZORIEESE 2K
#9572 ResistanceElement 7 7 A DEHEA1T > 7=, Z @ ResistanceElement 1 > A
2 ABENERR L, EFL®D Core 5T Vessel 7 7 AICHBESEX, TEH7 VT4
No EET VS A O ER REEZ S 2 &N TE 5, 708, ResistanceElement (21
YA & BN S D BEROAFT A B L T LE R HDH, ZOFRED LI,
Vessel 7 7 A3 H#1JIZ ResistanceElement O GIERR S D Ry NV — 27 ZREF L |
WEET DT Z2AT 5, 723, AMHT TR 2 BB 72080E 258 O R AT R HTER S & OVl i i
FEITABH SR T & 5 STk 4) O fE# % > ResistanceModel & L CEELTHDH, 2—H—
I%. 1 Y)7 ResistanceModel Z45ET 5 Z L IC LV fEICHIEEROREZITH Z LA H
Ko,

B TV DNTIZNEL L 72 D Na OMERIZE L Tid, BAKDZARKER & LR D A
PP =T 2= A%EFFOL ST Python DT A 77V & LTEIL Th D, Fk, BT
LIRS DRI HICBAT TE D,

F7=, AKX E LTIE, MARBLE o7 —##FEE L THWHA TS YAML %

_14_
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BHLTWD, Zilx., XML(Extensible Markup Language) Z (b L7=H D TH 5,
YAML 34HHT & FTFT (o7 b)) ICk s bR 7 7 A VB THY . A
NRIZEZEOFHALT I E T Ea—FAHDO LT SO S 2 Hfetafi 2 C5, Python
T D T — 2R L OBFPER B VWOT YAML B 7 7 A VOWRIET 1 7T LEFEL D
RS ThHDH, £, YAML BT 7 A VT@FHOT ¢ X o THBEICHRET S Z &
MTED, ANT—=2ICEALTL, £RAEKROIRICET L2 b0, £REKIINEICET S 6
DIZONTIE, BEHETHERNT b0 L @+ 580N ET 5, FIENEZEZ 2 T, FEi
Wi 27 5T D ORPHEUS OV AT AMIHAATEIZIE, Zh b odk5E L BIRICE
T HEREMSL S, FEIEKOEGHE R T SEhda— Y —oAmITED T2,

FROX I ez —HF—DANIZEY calc_mode BREIND &, ZDOEIZIEL U7 fi#T~
FUVANREITEINDE, BAEEEINTWAM8N > F VU 41, FBR_standard.
FBR_pressure_drop. FBR_flow_distribution, FBR_flow_distribution_with_vessel ® 4
VFUATHD, BARRREITNEIZ WL, 5 5 ISR W TR H] & ZHT 5,

F72. HARP O AJNZITE NN ME L 2 D08, ZOAINL Fig. 1. 2 1R L L2127
— A RX—2ZEHTITbid, HARP OB L THL T —F# _XR—R I8N D, =—F
—AT I R=RIT VAT LI LICL VRS TE D,

_15_
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5. fEtrl

LU, Tl 7, Tt e LCiE, bA L IRRE LAV I & LTiE, X
Bk IDITR SN2 A U O ERBERE A L ORIRBERED & D & U S b FEREIRBEREAT - A
7 2 ORPHEUSY)Z L W fiftr Shi-b o fVW5, 7ok, Z D AFiZ ORPHEUS O A J1+
YINELTERIN TS HDOEFM Lz, BURBEIZEMICEE L Tk, 3Kk sicrs ik
EZSIH LTS, £, MBI OB E IXFRE T Al EE O AR CEN S RS2
BT 0ZERLTEHL TS, (207D, URERIEGELND EBbID,)
B ) ER T RE G A Table 5.1 (2 Ji Al /7 i & Table 5.2 (2t & Al 5y 6k 2 Fig. 5.1 1277,
B, NS RO FRIIAEE D IR L7 LIME (I &k » TER SN2 b 0 TH 5, LIME T
XT—F R—RCEBET 7 AT 5 LIC L VISR ESB LT D,

FRATHE R D Y VE 2 iR T D & DAB_—ADE#H & LT, Table 5.1, Table 5.2 |27
L7eERDOATHD, ZDId, ZOFRUSNOHEBEIZE LTI & F T 22 2255 R H
BOENTWENOHE AT 5, BHMEEICEL L, 8K DEELBET 5, £5
R REIL ) —~ VA R I A B0 7 OBRNOESERBOIREZIT/NSWIZI BEE L
WS AL, LG OBITITEERGRSEM L A b, ERKICE L L, mER A
OFZBHICEMETH2EEREA TH D, MERLDITIENERONT VA TRES DD,
2. 2EICHBLIZLHIC, —Eo@EmEFICB O TIE, PN ER B L o4, &
TOELGROFEITRKIT - L, BAENICIE, BET L A8k S - E4 K G
EIE 1~8) . LMEIE Y L AlcHE e SN EGRH REFEK 9~11) TIXEABEEN
—HT 5, 2B, T TR ORI ADREIZE LTI, Table 5.2 Off & EHELE R K S,
IO OEE O BN ) AEICEY) R EHE 2RI LT 5 b0 L35,

Table 5.1 A U OE\GE SI5%ETEE T D

Items Values
Thermal Power 714MW
Coolant Flow Rate 15_3x106kg/h
Coolant Inlet Temperature 397°C
Coolant Outlet Temperature 529°C
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Table 5.2 H A L @ JF LDt EHC /3 E

Region Number  Number of Assemblies = Mass Flow Rate (kg/s)

1 18 21.0
2 12 20.0
3 24 19.0
4 24 17.0
5 30 16.0
6 42 19.0
7 18 16.0
8 30 14.0
9 52 4.6
10 60 2.1
11 60 1.0

020, OF0~0-0 0nO-0A0 0 OoBa

82e00020209020900000 0 00 000 e
et etes0tc2000809c2c 00T 0 0g09

e0000200coroedege
agegeecciolegeteles

Fig. 5.1 H A U A Lo it sy fEisk 7
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5. 1 FBR_standard

LS (BRBHESIR, BAFmT7 70y B) Ohzxtie L, mERSIZ2—F—DA
TNZEDbDETDH, ZOFFIZEBNT, IREHEOALZITI VT I ATHL, ZHICX
D, EHRICHERREBROERESD Z LN TE D,

Coolant Temperature (K)

11F1 'I'Iﬂ

5 B4a40,
IMI 1183
Bler] 6 LN
IBFI
'I'IF8 1OF9 a1
5 94a40
IOFS

1145

ﬂ#‘ﬁﬁ%ﬂ"ﬁ
5. 0540 5. 95e+ . 0Ge+2] . 05e42]
£ 943 1045 @

7.
@@ 1875\ '@'
G 2648
s 104 @ 1088
i/ al i Ghe+0 )
'I'IFJ 'IOFS . e
19723 '
5.8 1e+83
"

9F4

(5 BECE
Cegeces oo8cge”

1803 18(9° 11(8
@@'@ '@Q Temperature (K)
@a —6.8E+2
=-=5.1E+2

==3.4E+2
e —1.7/E+2

0.0E+2

Fig. 5.2 FBR_standard |2 & 2 W EHBEA R OIEEE

Fig. 5.2 1T FBR_standard (2 £ Y @i SN 7= SESEROH DICB T 2B HMEE CH 5, 47
DA (PR D S OMANEE L) (2B L Cid, A ERREIC K& ZRIREZEN R S N &R
SBEYNATONTND, 7T 07y M EFLEREITCRRK & RIBEEN R S5 08,

718,
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IRBEDIHE AV TZIRRE I R D ZEAL (77 >y MO RO ER) 2k 2o
RIMED LEbN D,

5. 2 FBR_pressure_drop
FBR_standard OfENTIZINZ CTIEDEROFHEAEZITS, 7L, =—F—D AT L7k
BREIC L DT R L 22 D720, BHESEKRDENREN —BT DRI, BT R

Z LA FICRT,
Total Pressure Drop (kPa)

BB,
cBEEEEEe,
eEeCeeteaces,

Ces

a8
Ca®

efc  gegefe
CESclo e@eSe
e@caa egfate
@@ @' @‘ Pressure (kPa)

@ ' —3.6E+2
—2.7E+2
-—1.8E+2
9.1E+1
0.0E+0

Fig. 5.3 FBR_pressure_drop (Z & % £ /j4H %
FgSSi%AW ROENRRIOEGFHEZ R L TV, FLEESERR., 777 v MME
EBREICIE, IRIEESREN—E L, TR IEL<IThNTW5a IS5,

719,



JAEA-Data/Code 2011-015

5. 3 FBR_flow_distribution

FBR_pressure_drop OffNT 138720 | FEGKOIEIHEKN —EHT 5 £ Tt Eid o5t
RBa1TH, 2L, 7V AOENBRRKITEEZE L2V, WAMREDO AT L LT,
FLREE L THERXD, £o, TV T AEHOENBEREZRUMICEBET 2720, EH1EKE
(CESHRR DAL T AMEE G2 5 2 LN TE D, Figh.d \HHTHIZ RS, AMHTHITIES
FET VT A ERET LI LDENFEE 5. 21T DM R 5 320kPa LHEE L. A
INZASA T AEL LTHAFNDOBOFERL S 21T > T D, AA /SRR (22T K
W, TARKESHIL, TOMOTAWIK) OHFEDL H DO A DLl &I
FBR_pressure_drop DN HIOEASENOELZER LI-bDE LTND,

Total Pressure Drop (kPa)

Pressure (kPa)

—3.4E+2
—2.5E+2
—1.7E+2
8.4E+1
0.0E+0

Fig. 5.4 FBR_flow_distribution (Z & %+ /8%

720,



JAEA-Data/Code 2011-015

BAERMT 77y b (RET VAR ([JENEEONAL T A% 5 2, el s %
1To7z, BRTIEHDIN, PLHMEORGBT T 7y M TERENENRILDOTE—
HRR O, TDOENEIATMETH 5 320kPa & AL TV 5D,

Coolant Mass Flow Rate (kg/s)

Mass Flow Rate (kg/s)
s 2. LE+ 1
f -1.6E+1
—1.2E+1
—8.2E+0
. =4 1E+0
0.0E+40

Fig. 5.5 FBR_flow_distribution (Z X % i &E 5y

Table 5.3 it & HEIK O & EHF it S (kg/s) D Lk

SEIR]  fEIk2 PHIR3  BHIR4 GEIRS  GEIR6  GEIRT GHIRS fEIK9 BHIK10 fEiKk11
BB E A 21.0 20.0 19.0 17.0 16.0 19.0 16.0 14.0 4.6 2.1 1.0
FBR_flow_distribution 20.6 20.6 19.4 18.3 16.9 18.5 15.4 13.9 4.5 2.1 1.0
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Fig. 5.5 I B HE O R 2~ d, 2O OMEARE T I EICHE SN EE g L
H DN Table 5.3 THDH, ZDO LI, BO—HENRHERINLTWVD

5. 4 FBR_flow_distribution_with_ vessel

KT VAT, FOHMUSNOBIEER (M7 VT LR T HHEY) &5 072

i ﬁ%%ﬁioﬁbﬂirﬁa%®aw_Abﬁ“@ﬁﬁﬁ_\% L EMWTED,
AEHTCTlE, STHR DO HAIN DR TOWE., WEERIIH L COEEE2IT- 72, T D
7=, MR L THmKEE LTEEL. 752}7;2%%7‘;9:@ﬁ%ﬁd\fmﬂi%ézﬁébf%%ﬁ
LTWD, ZNHOMEICEHL TR, 2. 2HTHPILIZLEBY THD,

HA L OUREASIEIZIF L E TET L AR CEMZREE Z > T\ D, EEAREK &
LTk, T Lo 7e—R—z@>T, MEAATLTAICAD, @ET LT
LIZAY, = R TR ANNBIFLEOESIKEZE > T L7 VI Al 5732
Th b, WIT, BEFVLFTLNBIRES LT LD URE S LT L bBHmT T oy
v b, KEHBRIZAYD BTV A~BELL— N3 D, Flo, ETIEIH LN, TH SV
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6. HARP (23515 2 BUREN 7 — % DR &
MARBLE O@&#RT 7T v b7 4 — L& LTOHELR

ARETIE, 5 EOMTHI TR ENTE & 5 72 HARP O R OMKM T IELZHAT 5 L &
b2, MARBLE OMESENT 77 » b7 4 — 2k LCOIEY %4 Kt 5, £7-. HARP
(2B 5T — X PRIEIX MARBLE A4l L7-FHETH 5,

6. 1 fekosr—xEHELE MARBLE (28] 2 & #lE

BEOTa 7T ML DT =2 ORFHEICIT 2EGFET D, —2F AT LiciER s
LThRFF Lkt 2 NTHY . 2 oHIFSMBORERERICT -2 2bx L TEDO T —X
EEBOT 0T ATEETLHETHD, HiEXEREG. RETHEG LMESZ R
%o NSRBI OITICE N TIE, ATV RICEZEF Uit THRIEZR WS, KRB
FENTIZ 72 5 EAMBOFLIBEAR IS T 2 ERNEE 2 D,

BEKD¥RR R 2 — R TlL Fortran O/ A U 7 7 A L CHERE NS PDS(Partial Data
Set) Z{ET 25 Z LI KV T —XDOZTFELEIT>TWVD, 2T, 7ur T AMIllcT —
G ER LT PDS 7 7 A VI REFEZIATLL—F L PDS 77 A b AEY |
FARIABRBIT DN —F MR L TV D, 2D, FlICER LY —ic kv PDS
Ty A NEBRERDGEICIE, T EEERI LT O 2T, iEO LB IEE BT
HAHE—T 2 —AEERT DM ERSH D, £7-. Fortran D31 F VU 77 A VWX, 77
ANVHBHOREZLEHT DAL a— Rv—I—LWIHHEENZRT LTS, DL a
— F~—=I—OH¥ A XL, OS+ a U A FRBEICIVRERDLIGENRHY, ZOX5LGE
WZIET —Z OFHAM IEENRRET HZ DD,

— 5T, MARBLE [ZEBWTIE, 7 —XI37 T RSN D, 7T AET —X 2T
LI TERLEOT—RIIT IV BATHADAY ReFio, TDH, T— X EEES
BT 52 AY REBRLU THEOBRENATRRTH D, ZD7 7 ATHEMENTT — X%
77T ANDD OREORN LS ATRE T 523, AMMIARIZ Fesk 7 2 WBL 41T 0 BRIZIE, 1€
KD Fortran Z MW7z FEERROBENREET S, L, 77 ANOMEEZNFOH LT
FTAMIMHTDHZEEZDE PDS 77 ANDE D T — A2 EHRT HLEND D,
ZOMBEERRET D40 VT T4 XRS5, YITITARNEI TAET =7 b
ey RMNZERL, 7740 ~OFEZIHLEAREET D, £/, VU T IA4 XN A
T2l NIT VIV T IARTHZ LIV AEY RLICAT V=7 e L THEKEZITD
TENHRD, 20X, Y IUT TA Ao, 2= =37 — IS
EFRT DMENBEICT =2 OFMABRHRD, Zo7—2FHICET 28EX % Fig. 6.1
\Z7~r7, ORPHEUS T Key-Value A 775 — &% X— 2Tk % TokyoCabinet (22U 7
TA RS NT=T — X BT D,

HARP O AT B2 BV 1) 4547 13 MARBLE O ERERBEfEIT S AT L ThH 5
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ORPHEUS LW &N 5 b D EMEL T D, (REAEHERE S Tl ORPHEUS (2#4
AR EE N T ST a2 sh . HIPE 73R & T A TS &2 F V) C HARP N CEUH )
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6. 2 MARBLE 2B} 57 — X5 L HARP (2 X D HE5E

6. 1BV TiE, MARBLE 7 —*%7 7 F ¥ —L L TOT — &k O Z OB L
ZoRLTedy, RETIER, BRI 7 T ZADEETONTH L, £i2s HARP OEAIC X
D EDI IR S NI ERT,

MARBLE (#7iz, ORPHEUS) Ti%. JFLOIEHREZEIT 5 %&IZ Corelnfo &5 7 F
2 &FIHT %, Z 0 Corelnfo 7 T AITIX AT DML T — & R IRT — ¥ H A2 Fi,
MR Z & 7235, HARP IZ KV KR SN IRESRMEICET 57 —4% 5 Z @ Corelnfo |2
BHSNOIRELDTHLLEEZXADND, KT —F DEMIEICE L L, BEEDO/L—/L3
RN LTWD, M T — 2 20T 2 LR LREROMT — % Oy 7 AL LT
CoreMateriallnfo 7 7 ANEEINTWVD, ZDOV 7 RAFEHEIROMET —% & LT
RegionMateriallnfo # &>, Zd7=H, HARP [Z LB IEES Z D/— LRI {7 T
%o BHEOMEIE~T VT ARHEF R EENENDOHEBIZHIG LI A v v aFHITX
VRS, ZLOGEE, 22—V —NEEA Yy Vo BEEERT O LITEHLY, 20
R % g4 % 728 . ORPHEUS Tl LocationToMeshInterpreter & ¥ = —/L2NHE S
TV, ZOFEY 22— NIZFEES NI Positionlnfo ZFIH T, FFEESKRORKED
BSMEEOLIICZ—F—DHFE LT WEEIEICLY, Ay aBEEEL 2 LR
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HARRYIZ HARP (2 £ 0 F28 S - BORENIRIT OFE R 24035 7 7 A OB LU T IR

R

PowerRegionInfo: #\H A2 Z A

PressureDropRegionInfo: J& /8 JH&HH 2 7 A

CoolantTemperatureRegionInfo: W EIBIRERA 2 7 A

CoolantMassFlowRateRegionInfo: 3 HIF & & k552 Z A

FuelTemperatureRegionInfo: BREHEFERHH 2 Z A
ASEIOBFEIZL Y EFLiRSz7 7 22323 L7=, 7238, FuelTemperatureRegionInfo
WX, EERE LS ENTWD, EFIREICE L TiX, Al i, F¥, Mo
ERBERINTWD, Tk, BREORBBAICLIVERT2RENRRLT-DOTHD, ML
MBI D X 517 U —7HREENME L SNDGEITIIEEE T LOIRE, @BRE O X
N IR UG & SN AGAITIINIOEE . 77 1 — RNy 7 & L TIEIR
ERRAWOLNDZ ENRRYTHD,

Fio, AEIELE LR o727 7 ADMIT, FEROBEE S BEHHE~D 7 4 — KXy 7)
KO, BEARIFRE OB MBI D EHER SN DHEHRE LTI TOX S b DONRET L
b,

- M HIE
s ARm R (PWR)
- A1 F#E (BWR)

BB IO 7 A1 HARP OFITRER 2 T BRI 212 EDTH Y |
HARP DI THIRIIC 2N B OREINT 7 A2 R LIc 7 — 2@ HEE TIIAT-> T
72N, ZAUE, HARP OfFEFTIZF T numpy & FIH UALEE D &l & XA 558590 BFTE L
T2l THY, ZOX 5 RUBIZBWTL, BEEOAANLH A E TOFHRN —> DR
FNTHEASNTND ZENEE L WD THD, ZOLH7%, FiEITHARP IZ[R-722 &
TIEARWVWEEDIL, BRICELTIE, YANR—L VAT LERHELTIE) DA LT F U A
OBENL L X0 EEbhs,

i
i

6. 3 SHTHEIZET DMES

TTy b7 AL LTOERE LTE, FEHHREGHEBERER L 22D, FHIEKFR
FHZBW T, Ka— RO X9 REVEEI 2 — NICK AT aZatR e v 7Y v 7 SN
5 DFERTIENR T 5 £ T 0 IR LEHR AT 9, R, BWR SHTIZI VT, ZFRIRMNT C
HOLTOHREETANERETHY . TOAMIREVWEBbhs, £z, BRICBW T
ZD XD T EAT O BRITERE A IZ A T Y OMEROBLENDBLFEN TII L, BfEA LW
VB THREIT ) DN —IITH L L Bbid, BifEAIZ K 28T CIasMm L B A
WZA~DT =2 DOFEZH LK OHAADOEEIZEAL THREETXETHD, CPUDIr Y
JE M 3GHz R DEREEICE W TA O] & L CT/Rr L7- FBR_standard £— NiZ k25 H A
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U @ (K2 DFRMTIEK 6 FEE DRI NN D DN, Z DO REIIIRITHFE R DT — X _— A ~D
FEIHLIZEL TS, #EMllE Table 6.1 1ZR7, ZORIT, T LEL 4 5% L, Z0D%E
EEE L b DO Th D, 1 AT v 7T HIZAT 7 7 A VDFiAiAA K Y Channel %0
TERICHEERICET 54 VA XV ADERICET 20 Th b, Z OS5y OB XML
T&E%, KIT, 2AT Yy 7HTIE, 7—F_X—2ALVWEEL O RT —2 %27
T IA RLBEATWV RN O L, HEZITS ZEICKVEEHNZHEH L TWDLEHSTH
%o ZOTRETIL 35 BEREND->TWD, 3AT v 7 HIix HARP 12 & D =g 217
IEATHY , ZOLRITN 14 20 PREMEDNA TS, 4 27 v FHIZT —FX—2A~
DIFNTFEROEEZH L EZT>TWDAIN 4 SREMFH L TS,

Table 6.1 FBR_standard (2 & 54 TEED - E R 0 Erik

Step No. Time Procedure
1 00:00.4 Read input file
2 00:34.9 Power Calculation
3 01:17.5 Hydraulic Calculation
4 04:14.5 Write data to DB

DX, T HR=A~DT 7 AL L DR ZSFE L LTV 5, PositionInfo %
ML 7@k 2D BRI L > TIREBERE SN TWDL 2L BN, YU T T4
R, FYVT TAANEL OMBAELTWS b0 LHENSNS, £2C, bL, VA7
L% CH+CEIMR BT EOREDOHE DM ENLD DOV TUL IO X 7l
BEATo T, FEMILAERE I RT N, ZOMEIEZHA LD ERIBYD A v v 2D T —4
HYE (PEFIRZAEE L 70 word DY A ZDEFIZEED) IR LIV T T4 AKROF Y
TIAREATOEOREZWR LI bDOTHD, iz, VITITAXSNIAT V=T |
DT =B NX=A~DEE AL R OBEOH L H175 T %, 51T Table 6.2 (2R T &80 T
BH5,

Table 6.2 Python XWX C++Z LD U T T A XD D Lk

Python C++ Python/C++(Ratio)

Serialization 5.86 0.54 10.9
Writing DB 0.49 0.57 0.9
Reading DB 0.39 0.41 1.0
Deserialization 4.44 0.65 6.8

fRL LT, 7= N=ADOEZIABRLFRHIAITES HRFRITIEF D 702 & 23y
1%, —JH T, Python TIET VT 74X+ T VT T4 XIhindkHAREL, ¥ UT

_29_



JAEA-Data/Code 2011-015

TARXTCHD10F5, TV T T4 AT TEREORMNAMLEL 2D, b L, HEIZT—
H DREZE M LT DM EATICB W T, 2OV TIA4 XTIV T 74 RCBET5
REMNEAEZ B S BN S D5, TOHAITIEL, VAT LiE CHICBIET 2 LER D
L EHER SIS,
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MARBLE O MNTH 7 Z » § 7 4 — L5 ~OILIRIZE T 5 412, MARBLE (23517 5
WMENEY 2 —/L e LTHTF v o3 L EGEE = — F HARP OmdFRA T Lz, Ka— K
TR Z G T 2 DICHEE & 2 DIREEREHIN T oML o, IHIC, fRAO%
BRI OWTIE B A L KR EZXIR E LT ICB W TR LT,

F 72 ARBHZIZ L Y MARBLE O#GREIFHHEICBE T 2 HMOMM 7 7 2 DFERTHI,
MARBLE OHE RN 7T v F 74— 5L LTOHED —FI RSN, SHIT, T—Z U
HIEOHTEHEMTH LIV T T4 X - T2 U7 74 XCET 5T bIT-o 72,

LT, BAIFMITICOXIETE D LI EIT-> TV FETH D,

i

RBAFE#AT 5105720 WHRTE 7S 2 7 ATEBFERM, 472 %7 MBI FEE O
BEFRIRG, VIR, SEREE Gr OKBIEITR, 77> M2l Gr O MIFHEK, 5
TR TR, WA Gr OBLEIAR, BWEBIFIE Gr 0 FHHERICHE
RIEREEEE L, COREED CHEARISETVEEEET,
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1D BOLEIR, MIAR, THEZM, “LYERET Y V7 5iEs L CORMERT > 2T A
OFFAID -7 a b Z A TERIC L D EH(E D 2)-7  INC TN9400 2004-022, (2004).
2) BEILETG, SEHEVE, SPHEREEML, "URAAUA.OMET & 2 7 2 MARBLE O3,
JAEA-Data/Code 2010-030, (2010).
3) BAILEXVS. SEHEVE. FCEAFSIEM, 7E e SRR o A T L D s AR,
JAEA-Data/Code 2009-016, (2010).
4) WHEH. SR ERE REREY, At A— 2%t (2010).
5) FIIAFEIE, WAAMEEZ, A HEE, i, "HAHZWOC 27— F AQUA 2 X 2 @ JiRE
(b A U] FFNEGEENET (D), PNC TN 9410 90-095, (1990).
6) HAARF - NFa, " ZAHMBUERATE OB L IS A7, AR 154 . (1990).
7) BRI -JIRF R S, s SR R SR B R o 2 — | SR AR R E T T R
(R HEFR R R AR & A U R AR DA 5)”
8) R. N. Kyon, Chem. Eng. Progr. 47, 75 (1951).
9) International Nickel Company, “Mechanical and Physical Properties
of the Austenites Chromium-Nickel Stainless Steels at Elevated Temperature” (1963).
10) Hilbert, R.F., Cantley, D.E., "Evaluation of Material Property Correlations Used
in LIFE-II”, GEAP-13967, (1973).
11) @& PSS, MR e EEE, "Rk e FRIEHE E”, JNC TN8410 2000-011, (2000).
12) R¥ELFE o Z— 7E s fse4”, PNC TN9100 96-014, (1996).
13) M5, (1985).
14) FHER, PR, SFEFE i, 7S s R ORI W SR 2 — R
[Z2\ T, PNC N241 81-28, (1981).
15) A, "EVIRA: FLWR WFEBR XM A » % —7 = — 27, JAEA-Data/Code
2008-011, (2008).
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Fig. A1ITRSN D £ O IC EARRFHIITEA KO m M & 2 R E S 5 i Rid o O
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g B At

FEHEE— RICkd 2 AT & DL R ISR,
OFBR_standard ® A S
## Input for thermal core property
calc_mode: FBR_standard
cycle_number: 0
step_number: 1
inlet_temperature: 670.15
mass_flow_rate: channel_type
core_calculation_database: ../../data/orpheus/monju/output/monju_1lcyc_base.out.databa
se
output_database: ./output/harp_standard.database

## Input for channel type data
duct_type_info:

duct_type:
top_ref_duct_01:

xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 8
length: 0.4

bottom_ref duct_O01:
xs_area’ 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 8
length: 0.4

core_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 7
length: 0.35
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
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node_number: 1

length: 0.065

pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_03:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_04:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_05:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_06:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_07:
xs_area: 0.0115730092399
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flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3

length: 0.15

pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_08:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_09:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
length: 0.065
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

core_duct_10:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 6
length: 0.30
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278

radial_blanket_duct_01:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 7
length: 0.35
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
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radial_blanket_duct_02:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial blanket_duct_03:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.1
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial_blanket_duct_04:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial blanket_duct_05:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial_blanket_duct_06:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
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pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial_blanket_duct_07:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial _blanket_duct_08:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.10
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial_blanket_duct_09:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

radial _blanket_duct_10:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 6
length: 0.30
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053

channel_info:

channel_type:
channel_type_01:
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address:
[HOOOH,

1A1+,
2A1+, 2A2+]

except:
["OOO"]

duct:

00 ULk W~ O

core_duct_09

JAEA-Data/Code 2011-015

: bottom_ref duct_01
I core_duct_01
: core_duct_02
:core_duct_03
: core_duct_04
I core_duct_05
: core_duct_06
I core_duct_07
: core_duct_08
9:

10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 21

channel_type_02:
address:

[3A1+, 3A2+, 3A3+]

except:

[3A2, 3C2, 3E2, 3B2, 3D2, 3F2]

duct:

I Otk W~ O

core_duct_09

: bottom_ref duct_01
> core_duct_01
:core_duct_02
: core_duct_03
: core_duct_04
:core_duct_05
> core_duct_06
I core_duct_07
> core_duct_08
9:

10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 20

channel_type_03:
address:
[4A1+, 4A2+, 4A3+, 4A4+]

duct:

UL W~ O

: bottom_ref duct_01
:core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
: core_duct_05
I core_duct_06
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7: core_duct_07

8: core_duct_08

9: core_duct_09

10: core_duct_10

11: top_ref_duct_01
mass_flow_rate: 19

channel_type_04:
address:
[5A1+, 5A2+, 5A3+, 5A4+, 5A5+]
except:
[5A5, 5C5, 5E5, 5B5, 5D5, 5F5]
duct:
: bottom_ref duct_01
:core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
> core_duct_05
I core_duct_06
: core_duct_07
: core_duct_08
: core_duct_09
10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 17

© 00 IO Utk W H+HO

channel_type_05:
address:
[6A1+, 6A2+, 6A3+, 6A4+, 6A5+, 6AG+H]
except:
[6A3+]
duct:
: bottom_ref duct_01
:core_duct_01
: core_duct_02
: core_duct_03
: core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07
: core_duct_08
: core_duct_09
10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 16

O© 0 I ULk W~ O

channel_type_06:
address:
[TA1+, TA2+, TA3+, TA4+, TA5+, TA6+, TAT+]
duct:
0: bottom_ref duct_01
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030 UL WDh

:core_duct_01
: core_duct_02
:core_duct_03
> core_duct_04
: core_duct_05
: core_duct_06
: core_duct_07
I core_duct_08
9:

core_duct_09

JAEA-Data/Code 2011-015

10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 19

channel_type_07:
address:
[8A5+, 8A6+, 8AT+]

duct:

00 Ol W~ O

core_duct_09

* bottom_ref duct_01
I core_duct_01
I core_duct_02
:core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07
: core_duct_08
9:

10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 16

channel_type_08:
address:
[8A1+, 8A2+, 8A3+, 8A4+, 8A8+]

duct:

I Uk W+~ O

core_duct_09

: bottom_ref duct_01
: core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
> core_duct_05
: core_duct_06
:core_duct_07
: core_duct_08
9:

10: core_duct_10
11: top_ref_duct_01
mass_flow_rate: 14

channel_type_09:
address:
[9A1+, 9A2+, 9A3+, 9A4+, A5+, 9A6+, 9AT+, A8+, 9A9+]
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duct:
: bottom_ref duct_01
: radial blanket_duct_01
:radial_blanket_duct_02
:radial_blanket_duct_03
: radial_blanket_duct_04
:radial_blanket_duct_05
: radial blanket_duct_06
:radial_blanket_duct_07
:radial_blanket_duct_08
: radial_blanket_duct_09
10: radial_blanket_duct_10
11: top_ref_duct_01
mass_flow_rate: 4.6

O 00 IO Utk W HO

channel_type_10:

address:

[10A1+, 10A2+, 10A3+, 10A4+, 10A5+, 10A6+,
10A7+, 10A8+, 10A9+, 10A10+]

duct:
: bottom_ref duct_01
‘radial_blanket_duct_01
: radial_blanket_duct_02
:radial_blanket_duct_03
: radial blanket_duct_04
:radial blanket_duct_05
:radial_blanket_duct_06
: radial blanket_duct_07
: radial_blanket_duct_08

9: radial blanket_duct_09

10: radial_blanket_duct_10

11: top_ref_duct_01
mass_flow_rate: 2.1

I3 0 WD+ O

channel_type_11:
address:
[11A1+, 11A2+, 11A3+, 11A4+, 11A5+, 11A6+, 11AT+,
11A8+, 11A9+, 11A10+, 11A11+]
except:
[11A1+]
duct:
0: bottom_ref_duct_01
1: radial_blanket_duct_01
2t radial_blanket_duct_02
3: radial_blanket_duct_03
4: radial _blanket_duct_04
5: radial_blanket_duct_05
6: radial blanket_duct_06
7: radial_blanket_duct_07
8: radial blanket_duct_08
9: radial_blanket_duct_09
10: radial blanket duct_10
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11: top_ref_duct_01
mass_flow_rate: 1.0

OFBR_pressure_drop D A J1 4

## Input for thermal core property

calc_mode: FBR_pressure_drop

cycle_number: 0

step_number: 1

inlet_temperature: 670.15

mass_flow_rate: channel_type

core_calculation_database: ../../data/orpheus/monju/output/monju_1lcyc_base.out.databa
se

output_database: .Joutput/harp_pressure_drop.database

## Input for channel type data
duct_type_info:

duct_type:

top_ref_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel _bundle

top_ref_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

bottom_ref ductl _O1:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
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resistance: pressure_drop_inner_corel_nozzle
resistance_offset: O

bottom_ref ductl_02:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2

resistance_model_version: MonjuResistanceModel

resistance: pressure_drop_inner_core2_nozzle
resistance_offset: 0

bottom_ref ductl_03:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2

resistance_model_version: MonjuResistanceModel

resistance: pressure_drop_inner_core3_nozzle
resistance_offset: O

bottom_ref ductl_04:
xs_area’ 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2

resistance_model_version: MonjuResistanceModel

resistance: pressure_drop_inner_core4_nozzle
resistance_offset: 0

bottom_ref ductl_05:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2

resistance_model_version: MonjuResistanceModel

resistance: pressure_drop_inner_core5_nozzle
resistance_offset: O

bottom_ref ductl_06:
xs_area’ 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
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node_number: 4

length: 0.2

resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_corel_nozzle
resistance_offset: 0

bottom_ref ductl_07:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core2_nozzle
resistance_offset: O

bottom_ref ductl_08:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core3_nozzle
resistance_offset: 0

bottom_ref ductl_09:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanketl_nozzle
resistance_offset: O

bottom_ref ductl_10:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket2_nozzle
resistance_offset: 0

bottom_ref ductl_11:
xs_area: 0.0115730092399
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flow_area: 0.001963

wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0

node_number: 4

length: 0.2

resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket3_nozzle
resistance_offset: O

bottom_ref duct2_01:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_core_fuel_assembly_part
resistance_offset: O

bottom_ref duct2_02:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket_assembly_part
resistance_offset: O

bottom_ref duct2_03:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_reflector_assembly_part
resistance_offset: O

core_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 7
length: 0.35
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
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resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
length: 0.065
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_03:
xs_area’ 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_04:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_05:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
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resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_06:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_07:
xs_area’ 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_08:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_09:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
length: 0.065
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
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resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_10:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 6
length: 0.30
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

radial_blanket_duct_01:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 7
length: 0.35
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_02:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_03:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.1
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
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resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_04:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_05:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_06:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_07:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
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resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_08:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.10
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_09:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_10:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 6
length: 0.30
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

channel_info:

channel_type:
channel_type_01:
address:
["000"’
1A1+,
2A1+, 2A2+]
except:
["000"]
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O 00 IO Utk W HO
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: bottom_ref ductl 01
*bottom_ref duct2 01

I core_duct_01
: core_duct_02
:core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
: core_duct_07
I core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
mass_flow_rate: 21

channel t

ype_02:

address:
[3A1+, 3A2+, 3A3+]

excep

t:

[3A2, 3C2, 3E2, 3B2, 3D2, 3F2]

duct:

IO Ul W~ O

9:

: bottom_ref ductl 02
: bottom_ref duct2_01

:core_duct_01
:core_duct_02
: core_duct_03
! core_duct_04
> core_duct_05
I core_duct_06
> core_duct_07
core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
mass_flow_rate: 20

channel_type_03:
address:
[4A1+, 4A2+, 4A3+, 4A4+]

duct:

0
1
2
3
4
5:
6
7
8
9
1

* core_duct_01
:core_duct_02
: core_duct_03
core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07
> core_duct_08

*bottom_ref ductl_03
: bottom_ref duct2_01

0: core_duct_09
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11: core_duct_10
12: top_ref_duct_01
mass_flow_rate: 19

channel_type_04:
address:
[5A1+, 5A2+, 5A3+, 5A4+, 5A5+]
except:
[5A5, 5C5, 5E5, 5B5, 5D5, 5F5]
duct:
*bottom_ref ductl 04
*bottom_ref duct2_01
I core_duct_01
: core_duct_02
:core_duct_03
! core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07
9: core_duct_08
10: core_duct_09
11: core_duct_10
12: top_ref_duct_01
mass_flow_rate: 17

IOk W+ O

channel_type_05:

address:

[6A1+, 6A2+, 6A3+, 6A4+, 6A5+, 6A6G+]
except:
[6A3+]

duct:
*bottom_ref ductl_05
:bottom_ref duct2_01
I core_duct_01
:core_duct_02
> core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07

9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
mass_flow_rate: 16

IO ULk W —= O

channel_type_06:
address:
[TA1+, TA2+, TA3+, TA4+, TAB+, TA6+, TAT+]
duct:
0: bottom_ref ductl 06
1: bottom_ref duct2_01
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:core_duct_01
: core_duct_02
:core_duct_03
> core_duct_04
: core_duct_05
: core_duct_06
: core_duct_07
9:

core_duct_08

JAEA-Data/Code 2011-015

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
mass_flow_rate: 19

channel_type_07:
address:
[8A5+, 8A6+, 8AT+]

duct:

00 Ol W~ O

core_duct_08

*bottom_ref ductl 07
: bottom_ref duct2_01
I core_duct_01
:core_duct_02
: core_duct_03
i core_duct_04
: core_duct_05
I core_duct_06
I core_duct_07
9:

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
mass_flow_rate: 16

channel_type_08:
address:
[8A1+, 8A2+, 8A3+, 8A4+, BA8+]

duct:

IO Uk W —= O

core_duct_08

*bottom_ref ductl_08
: bottom_ref duct2_01
* core_duct_01
:core_duct_02
> core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07
9:

10: core_duct_09
11: core_duct_10
12: top_ref_duct_01
mass_flow_rate: 14

channel_type_09:
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address:
[9A1+, 9A2+, 9A3+, 9A4+, 9AS+, 9A6+, AT+, 9AS+, 9A9+]

duct:

: bottom_ref ductl 09

*bottom_ref duct2_02

: radial_blanket_duct_01

: radial_blanket_duct_02

: radial blanket_duct_03

: radial_blanket_duct_04

:radial_blanket_duct_05

: radial_blanket_duct_06

:radial_blanket_duct_07
9: radial blanket_duct_08
10: radial_blanket_duct_09
11: radial blanket_duct_10
12: top_ref_duct_02

mass_flow_rate: 4.6

I3k W+ O

channel_type_10:

address:

[10A1+, 10A2+, 10A3+, 10A4+, 10A5+, 10A6+,
10A7+, 10A8+, 10A9+, 10A10+]

duct:
* bottom_ref ductl_10
: bottom_ref duct2_ 02
:radial blanket_duct_01
* radial_blanket_duct_02
:radial blanket duct_03
:radial_blanket_duct_04
: radial blanket_duct_05
: radial_blanket_duct_06
:radial_blanket_duct_07
: radial blanket duct_08

10: radial_blanket_duct_09

11: radial blanket_duct_10

12: top_ref_duct_02
mass_flow_rate: 2.1

O© 00 I ULk W~ O

channel_type_11:
address:
[11A1+, 11A2+, 11A3+, 11A4+, 11A5+, 11A6+, 11A7+,
11A8+, 11A9+, 11A10+, 11A11+]
except:
[11A1+]
duct:
: bottom_ref ductl_11
* bottom_ref duct2_ 02
:radial blanket_duct_01
*radial_blanket_duct_02
: radial blanket_duct_03
:radial_blanket_duct_04
: radial blanket_duct_05

UL W~ O
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7: radial_blanket_duct_06
8: radial blanket_duct_07
9: radial blanket_duct_08
10: radial_blanket_duct_09
11: radial_blanket_duct_10
12: top_ref_duct_02
mass_flow_rate: 1.0

OTFBR._flow_distribution ™ A 774

## Input for thermal core property

calc_mode: FBR_flow_distribution

cycle_number: 0

step_number: 1

inlet_temperature: 670.15

mass_flow_rate: 3926.4

core_calculation_database: ../../data/orpheus/monju/output/monju_1lcyc_base.out.databa
se

output_database: .Joutput/harp_flow_distribution.database

## Input for channel type data
duct_type_info:

duct_type:

top_ref_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

top_ref_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

bottom_ref ductl_O01:
xs_area’ 0.0115730092399
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flow_area: 0.00282743

wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0

node_number: 4

length: 0.2

resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_corel_nozzle
resistance_offset: O

bottom_ref ductl_02:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core2_nozzle
resistance_offset: O

bottom_ref ductl_03:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core3_nozzle
resistance_offset: O

bottom_ref ductl_04:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core4_nozzle
resistance_offset: O

bottom_ref ductl_05:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core5_nozzle
resistance_offset: 0

_58_



JAEA-Data/Code 2011-015

bottom_ref ductl_06:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_corel_nozzle
resistance_offset: O

bottom_ref ductl _07:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core2_nozzle
resistance_offset: 0

bottom_ref ductl_O08&:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core3_nozzle
resistance_offset: O

bottom_ref ductl_09:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanketl_nozzle
resistance_offset: 0

bottom_ref ductl_10:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
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resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket2_nozzle
resistance_offset: O

bottom_ref ductl_11:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket3_nozzle
resistance_offset: O

bottom_ref duct2_01:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_core_fuel_assembly_part
resistance_offset: 0

bottom_ref duct2_02:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket_assembly_part
resistance_offset: O

bottom_ref duct2_03:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_reflector_assembly_part
resistance_offset: 0

core_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
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heated_perimeter: 4.15186601913

node_number: 7

length: 0.35

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
length: 0.065
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_03:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_04:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_05:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
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heated_perimeter: 4.15186601913

node_number: 3

length: 0.15

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_06:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_07:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_08&:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_09:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414

_62_



JAEA-Data/Code 2011-015

heated_perimeter: 4.15186601913

node_number: 1

length: 0.065

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_10:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 6
length: 0.30
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

radial _blanket_duct_01:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 7
length: 0.35
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_02:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_03:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
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heated_perimeter: 1.48785828074

node_number: 2

length: 0.1

pin_number : 61

cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_04:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial _blanket_duct_05:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_06:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_07:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
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heated_perimeter: 1.48785828074

node_number: 3

length: 0.15

pin_number : 61

cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial_blanket_duct_08:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.10
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial _blanket_duct_09:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_10:
xs_area’ 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 6
length: 0.30
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

channel_info:

channel_type:
channel_type_01:
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address:
[HOOOH,

1A1+,
2A1+, 2A2+]

except:
["OOO"]

duct:

00 ULk W~ O

core_duct_08

JAEA-Data/Code 2011-015

*bottom_ref ductl 01
: bottom_ref duct2_01
: core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
> core_duct_05
I core_duct_06
:core_duct_07
9:

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

channel_type_02:
address:

[3A1+, 3A2+, 3A3+]

except:

[3A2, 3C2, 3E2, 3B2, 3D2, 3F2]

duct:

O© 0 J®H Uk W~ O

: bottom_ref ductl_02
*bottom_ref duct2 01
> core_duct_01
: core_duct_02
:core_duct_03
> core_duct_04
:core_duct_05
> core_duct_06
 core_duct_07
: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

channel_type_03:
address:
[4A1+, 4A2+, 4A3+, 4A4+]

duct:

0: bottom_ref ductl 03
1: bottom_ref duct2_01

2
3:
4:

core_duct_01
core_duct_02
core_duct_03

_66_



JAEA-Data/Code 2011-015

! core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07
9: core_duct_08
10: core_duct_09
11: core_duct_10
12: top_ref_duct_01
bias_pressure_drop: 0.0

0 3O Ot

channel_type_04:
address:
[5A1+, 5A2+, 5A3+, 5A4+, 5A5+]
except:
[5A5, 5C5, 5E5, 5B5, 5D5, 5F5]
duct:
*bottom_ref ductl_04
*bottom_ref duct2 01
I core_duct_01
I core_duct_02
:core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07
9: core_duct_08
10: core_duct_09
11: core_duct_10
12: top_ref_duct_01
bias_pressure_drop: 0.0

IO Uk W = O

channel_type_05:

address:

[6A1+, 6A2+, 6A3+, 6A4+, 6A5+, 6AG+]
except-
[6A3+]

duct:
* bottom_ref ductl 05
*bottom_ref duct2_01
:core_duct_01
: core_duct_02
: core_duct_03
: core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07

9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

IO W~ O
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channel_type_06:

address:

[7TA1+, TA2+, TA3+, TA4+, TA5+, TA6+, TAT+]

duct:
*bottom_ref ductl_06
: bottom_ref duct2_01
: core_duct_01
:core_duct_02
: core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07

9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

IO Tk W —= O

channel_type_07:

address:

[8A5+, 8A6+, 8AT+]

duct:
> bottom_ref ductl 07
*bottom_ref duct2 01
:core_duct_01
: core_duct_02
:core_duct_03
> core_duct_04
:core_duct_05
: core_duct_06
: core_duct_07
! core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

O© 00 I ULk W~ O

channel_type_08:
address:
[8A1+, 8A2+, 8A3+, 8A4+, S8AS+]
duct:
*bottom_ref ductl 08
*bottom_ref duct2_01
:core_duct_01
: core_duct_02
:core_duct_03
i core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07
I core_duct_08

© 00 IO Utk W HO
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10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
bias_pressure_drop: 0.0

channel_type_09:

address:
[9A1+, 9A2+, 9A3+, 9A4+, A5+, 9A6+, 9AT+, A8+, 9A9+]

duct:

*bottom_ref ductl_09

: bottom_ref duct2_02

‘radial_blanket_duct_01

: radial blanket_duct_02

:radial_blanket_duct_03

: radial blanket_duct_04

: radial_blanket_duct_05

: radial_blanket_duct_06

: radial blanket_duct_07
9: radial_blanket_duct_08
10: radial blanket duct_09
11: radial blanket_duct_10
12: top_ref_duct_02

bias_pressure_drop: 320E+3

IO Uk W —= O

channel_type_10:

address:

[10A1+, 10A2+, 10A3+, 10A4+, 10A5+, 10A6+,
10A7+, 10A8+, 10A9+, 10A10+]

duct:
*bottom_ref ductl 10
: bottom_ref duct2_02
*radial_blanket_duct_01
:radial blanket_duct_02
:radial_blanket_duct_03
: radial blanket_duct_04
:radial_blanket_duct_05
:radial_blanket_duct_06
:radial blanket_duct_07

9: radial_blanket_duct_08

10: radial blanket duct_09

11: radial_blanket_duct_10

12: top_ref_duct_02
bias_pressure_drop: 320E+3

I Uk W+ O

channel_type_11:

address:

[11A1+, 11A2+, 11A3+, 11A4+, 11A5+, 11A6+, 11A7+,
11A8+, 11A9+, 11A10+, 11A11+]

except:
[11A1+]

duct:
0: bottom_ref ductl 11
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: bottom_ref duct2_02

: radial_blanket_duct_01

: radial blanket_duct_02

:radial_blanket_duct_03

: radial_blanket_duct_04

: radial_blanket_duct_05

: radial_blanket_duct_06

: radial blanket_duct_07
9: radial_blanket_duct_08
10: radial_blanket_duct_09
11: radial _blanket_duct_10
12: top_ref_duct_02

bias_pressure_drop: 320E+3

030 UL WDh

OFBR_flow_distribution_with_vessel ™ A Jj{

## Input for thermal core property

calc_mode: FBR_flow_distribution_with vessel

cycle_number: 0

step_number: 1

inlet_temperature: 670.15

mass_flow_rate: 4250.0

core_calculation_database: ../../data/orpheus/monju/output/monju_1lcyc_base.out.databa
se

output_database: .Joutput/harp_flow_distribution_with_vessel.database

## Input for channel type data
duct_type_info:

duct_type:

top_ref_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel _bundle

top_ref_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 8
length: 1.161
pin_number : 169
cladding_outer_radius: 0.00325

_70_



JAEA-Data/Code 2011-015

cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

top_ref_duct_03:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 8
length: 1.161

bottom_ref ductl_O01:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_corel_nozzle
resistance_offset: 0

bottom_ref ductl_02:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core2_nozzle
resistance_offset: O

bottom_ref ductl_03:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core3_nozzle
resistance_offset: 0

bottom_ref ductl_04:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
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resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core4_nozzle
resistance_offset: 0

bottom_ref ductl_05:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_inner_core5_nozzle
resistance_offset: O

bottom_ref ductl_06:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_corel_nozzle
resistance_offset: O

bottom_ref ductl_07:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core2_nozzle
resistance_offset: O

bottom_ref ductl_08&:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_outer_core3_nozzle
resistance_offset: O

bottom_ref ductl_09:
xs_area’ 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
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heated_perimeter: 0.0

node_number: 4

length: 0.2

resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanketl_nozzle
resistance_offset: O

bottom_ref ductl_10:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket2_nozzle
resistance_offset: 0

bottom_ref ductl_11:
xs_area’ 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket3_nozzle
resistance_offset: O

bottom_ref ductl_fer:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_fcr_nozzle
resistance_offset: 0

bottom_ref ductl_ccr:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_ccr_nozzle
resistance_offset: O

bottom_ref ductl_ber:
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xs_area: 0.0115730092399

flow_area: 1.963E-3

wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0

node_number: 4

length: 0.2

resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_bcr_nozzle
resistance_offset: O

bottom_ref ductl_reflector:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_reflector_nozzle
resistance_offset: O

bottom_ref duct2_01:
xs_area: 0.0115730092399
flow_area: 0.00282743
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_core_fuel_assembly_part
resistance_offset: O

bottom_ref duct2_02:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_blanket_assembly_part
resistance_offset: 0

bottom_ref_duct2_03:
xs_area: 0.0115730092399
flow_area: 0.001963
wetted_perimeter: 0.0189506450137
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_reflector_assembly_part
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resistance_offset: O

bottom_ref duct2_fer:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_fcr_assembly_part
resistance_offset: 0

bottom_ref duct2_ccr:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_ccr_assembly_part
resistance_offset: O

bottom_ref duct2_ber:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_bcr_assembly_part
resistance_offset: O

bottom_ref duct2_reflector:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 4
length: 0.2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_reflector_assembly_part
resistance_offset: 0

core_duct_01:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 7
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length: 0.35

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_02:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
length: 0.065
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_03:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_04:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_05:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
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length: 0.15

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_06:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_07:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 3
length: 0.15
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_08&:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 2
length: 0.1
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_09:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 1
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length: 0.065

pin_number : 169

cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

core_duct_10:
xs_area: 0.0115730092399
flow_area: 0.00363611052925
wetted_perimeter: 4.17081666414
heated_perimeter: 4.15186601913
node_number: 6
length: 0.30
pin_number : 169
cladding_outer_radius: 0.00325
cladding_inner_radius: 0.00278
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_core_fuel bundle

radial _blanket_duct_01:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 7
length: 0.35
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_02:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_03:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
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length: 0.1

pin_number : 61

cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_04:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial blanket_duct_05:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_06:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
length: 0.15
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_07:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 3
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length: 0.15

pin_number : 61

cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

radial blanket_duct_08:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 2
length: 0.10
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial _blanket_duct_09:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 1
length: 0.065
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket_bundle

radial_blanket_duct_10:
xs_area: 0.0115730092399
flow_area: 0.0029479961806
wetted_perimeter: 2.48415840029
heated_perimeter: 1.48785828074
node_number: 6
length: 0.30
pin_number : 61
cladding_outer_radius: 0.0058
cladding_inner_radius: 0.0053
resistance_model_version: MonjuResistanceModel
friction_factor: friction_factor_blanket bundle

reflector_and_cr_duct:
xs_area: 0.0115730092399
flow_area: 1.963E-3
wetted_perimeter: 1.570796E-2
heated_perimeter: 0.0
node_number: 31
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channel info:

channel_type:

channel_type_01:
address:
[HOOO",

1A1+,
2A1+, 2A2+]

except:
["000"]

duct:

© 00 IO Utk W H+HO
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: bottom_ref ductl 01
*bottom_ref duct2 01
:core_duct_01
: core_duct_02
:core_duct_03
> core_duct_04
:core_duct_05
i core_duct_06
: core_duct_07
: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: 0

channel_type_02:
address:

[3A1+, 3A2+, 3A3+]

except:

[3A2, 3C2, 3E2, 3B2, 3D2, 3F2]

duct:

00 Ok WD~ O

core_duct_08

*bottom_ref ductl 02
: bottom_ref duct2_01
: core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
> core_duct_05
: core_duct_06
:core_duct_07
9:

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: O

channel_type_03:
address:
[4A1+, 4A2+, 4A3+, 4A4+]
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duct:
* bottom_ref ductl 03
*bottom_ref duct2 01
I core_duct_01
: core_duct_02
:core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
: core_duct_07
I core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: 0

O 00 IO Utk W HO

channel_type_04:
address:
[5A1+, 5A2+, 5A3+, 5A4+, 5A5+]
except:
[5A5, 5C5, 5E5, 5B5, 5D5, 5F5]
duct:
*bottom_ref ductl 04
: bottom_ref duct2_01
:core_duct_01
:core_duct_02
: core_duct_03
! core_duct_04
> core_duct_05
I core_duct_06
> core_duct_07
9: core_duct_08
10: core_duct_09
11: core_duct_10
12: top_ref_duct_01
core_division: 0

IO Ul W~ O

channel_type_05:
address:
[6A1+, 6A2+, 6A3+, 6A4+, 6A5+, 6AG+H]
except:
[6A3+]
duct:
*bottom_ref ductl_05
*bottom_ref duct2 01
> core_duct_01
:core_duct_02
:core_duct_03
: core_duct_04
:core_duct_05
: core_duct_06
I core_duct_07

I Tk W —~= O
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9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: 0

channel_type_06:

address:

[TA1+, TA2+, TA3+, TA4+, TAB+, TA6+, TAT+]

duct:
* bottom_ref ductl 06
*bottom_ref duct2_01
I core_duct_01
: core_duct_02
:core_duct_03
! core_duct_04
: core_duct_05
I core_duct_06
> core_duct_07

9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: 0

IOk W+ O

channel_type_07:

address:

[8A5+, 8A6+, 8AT+]

duct:
*bottom_ref ductl 07
: bottom_ref duct2_01
: core_duct_01
:core_duct_02
: core_duct_03
I core_duct_04
> core_duct_05
: core_duct_06
:core_duct_07

9: core_duct_08

10: core_duct_09

11: core_duct_10

12: top_ref_duct_01
core_division: O

I Uk W+ O

channel_type_08:
address:
[8A1+, 8A2+, 8A3+, 8A4+, 8A8+]
duct:
0: bottom_ref ductl_08
1: bottom_ref duct2_01
2: core_duct_01
3: core_duct_02
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:core_duct_03

> core_duct_04

I core_duct_05

: core_duct_06

: core_duct_07

: core_duct_08
10: core_duct_09
11: core_duct_10
12: top_ref_duct_01

core_division: 0

O 0 I U

channel_type_09:
address:
[9A1+, 9A2+, 9A3+, 9A4+, 9AS+, 9A6+, AT+, 9AS+, 9A9+]
duct:
*bottom_ref ductl 09
*bottom_ref duct2_02
: radial blanket_duct_01
:radial_blanket_duct_02
: radial blanket_duct_03
: radial_blanket_duct_04
:radial_blanket_duct_05
: radial_blanket_duct_06
:radial_blanket_duct_07
9: radial blanket_duct_08
10: radial_blanket_duct_09
11: radial_blanket_duct_10
12: top_ref_duct_02
core_division: 1

IOk W~ O

channel_type_10:

address:

[10A1+, 10A2+, 10A3+, 10A4+, 10A5+, 10A6+,
10A7+, 10A8+, 10A9+, 10A10+]

duct:
: bottom_ref ductl_10
*bottom_ref duct2_02
: radial blanket_duct_01
‘radial_blanket_duct_02
: radial blanket_duct_03
:radial_blanket_duct_04
:radial_blanket_duct_05
: radial blanket duct_06
:radial_blanket_duct_07

9: radial blanket_duct_08

10: radial_blanket_duct_09

11: radial blanket_duct_10

12: top_ref_duct_02
core_division: 1

I Uk W+~ O

channel_type_11:
address:
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[11A1+, 11A2+, 11A3+, 11A4+, 11A5+, 11A6+, 11A7+,
11A8+, 11A9+, 11A10+, 11A11+]

except:

[11A1+]
duct:
: bottom_ref ductl 11
*bottom_ref duct2_02
: radial blanket_duct_01
:radial_blanket_duct_02
:radial_blanket_duct_03
: radial_blanket_duct_04
:radial_blanket_duct_05
: radial blanket_duct_06
:radial_blanket_duct_07

9: radial blanket_duct_08

10: radial_blanket_duct_09

11: radial_blanket_duct_10

12: top_ref_duct_02
core_division: 1

IOk W~ O

channel_type_12:

address:
[5A5, 5C5, 5E5]

duct:
0: bottom_ref ductl_fer
1: bottom_ref duct2_fer
2: reflector_and_cr_duct
3: top_ref_duct_03

core_division: 1

channel_type_13:

address:

["000", 3A2, 3C2, 3E2, 6A3+]
duct:

0: bottom_ref ductl_ccr

1: bottom_ref duct2_cecr

2: reflector_and_cr_duct

3: top_ref_duct_03
core_division: 1

channel_type_14:

address:

[3B2, 3D2, 3F2, 5B5, 5D5, 5F5]
duct:

0: bottom_ref ductl_ber

1: bottom_ref duct2_ber

2: reflector_and_cr_duct

3: top_ref_duct_03
core_division: 1

channel_type_15:
address:
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[11A1+,
12A1+, 12A2+, 12A3+, 12A4+, 12A5+, 12A6+,
12A7+, 12A8+, 12A9+, 12A10+, 12A11+, 12A12+,
13A1+, 13A2+, 13A3+, 13A4+, 13A5+, 13A6+,
13A7+, 13A8+, 13A9+, 13A10+, 13A11+, 13A12+, 13A13+,
14A1+, 14A2+, 14A3+, 14A4+, 14A5+, 14A6+, 14AT7+,
14A8+, 14A9+, 14A10+, 14A11+, 14A12+, 14A13+, 14A14+,
15A2+, 15A3+, 15A4+, 15A5+, 15A6+, 15A7+, 15A8+, 15A9+,
15A10+, 15A11+, 15A12+, 15A13+, 15A14+, 15A15+]
duct:
0: bottom_ref ductl_reflector
1: bottom_ref duct2_reflector
2: reflector_and_cr_duct
3: top_ref_duct_03
core_division: 1

vessel_info:

element_type:
lower_plenum:

outlet_path:
0: high_pressure_entrance_plenum
1: catch_pan
2: gas_release_hole2

initial flow rate_fraction:
high_pressure_entrance_plenum: 0.9
catch_pan: 0.09
gas_release_hole2: 0.01

high_pressure_entrance_plenum:
inlet_path:
0: lower_plenum
inlet_info:
lower_plenum:
flow_area: 2.309
equivalent_hydraulic_diameter: 3.5E-1
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_lp_to_hpep
outlet_path:
0: high_pressure_plenum
1: gas_release_holel
initial_flow_rate_fraction:
high_pressure_plenum: 0.99
gas_release_holel: 0.01

gas_release_holel:
inlet_path:
0: high_pressure_entrance_plenum
inlet_info:
high_pressure_entrance_plenum:
flow_area: 1.810E-1
equivalent_hydraulic_diameter: 8.0E-2
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resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_gas_release_holel
outlet_path:
0: upper_plenum

high_pressure_plenum:
inlet_path:
0: high_pressure_entrance_plenum
inlet_info:
high_pressure_entrance_plenum:
flow_area: 1.202
equivalent_hydraulic_diameter: 4.675E-1
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_hpep_to_hpp
outlet_path:
0: low_pressure_plenum
1: core00
initial flow rate_fraction:
low_pressure_plenum: 0.1
core00: 0.9

low_pressure_plenum:
inlet_path:
0: high_pressure_plenum
1: catch_pan
inlet_info:
high_pressure_plenum:
flow_area: 0.17204
equivalent_hydraulic_diameter: 7.4E-2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_hpp_to_lpp
catch_pan:
flow_area: 7.658E-2
equivalent_hydraulic_diameter: 5.0E-2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_cp_to_lpp
outlet_path:
0: coreO1

catch_pan:
inlet_path:
0: lower_plenum
inlet_info:
lower_plenum:
flow_area: 2.088E-2
equivalent_hydraulic_diameter: 2.384E-2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_lp_to_cp
outlet_path:
0: low_pressure_plenum

gas_release_hole2:
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inlet_path:
0: lower_plenum
inlet_info:
lower_plenum:
flow_area: 1.810E-1
equivalent_hydraulic_diameter: 8.0E-2
resistance_model_version: MonjuResistanceModel
resistance: pressure_drop_gas_release_hole2
outlet_path:
0: upper_plenum
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fhik C FENFIEICRE9 2

ABHFEIZIEB T ResistanceModel ¥ = — /U8 Gk L 7= B ATHEHUR SR K OVEE B4R 55 & LA
TICART, AR L VBIHLZbDTH D, Fio, N2 RAEBIZ DN T H 3L 5)
IR EMERN G2 DTV A 2, HARP T Z OfEz HW3ic, AJd b O%ik
REITICEE L TWD,

Table C.1 = T > A ) Z/VERD R FITHEHTARE S ONR % i F

Element Resistance Coeff. Flow Area Function Name
Inner Core 1 2.46046Re ™02 2.82743E-03 pressure_drop_inner corel nozzle
Inner Core 2 2 46046Re " 8E2 2.82743E-03 pressure_drop _inner core2 nozzle
Inner Core 3 5.35845R e 2 3300082 2.82743E-03 pressure_drop_inner core3 nozzle
Inner Core 4 7.29919Re > "?723E2 2.82743E-03 pressure_drop_inner core4 nozzle
Inner Core 5 11.5204Re >+ 77082 2.82743E-03 pressure_drop_inner core5 nozzle
Inner Core 6 15.7226Re > 4232752 2.82743E-03 pressure_drop_inner core6_nozzle
Outer Core 1 7.22196Re > 28362 2.82743E-03 pressure_drop outer corel nozzle
Outer Core 2 1 5.8182}{6'1'9163 9E-2 2.82743E-03 pressure_drop outer core2 nozzle
Outer Core 3 22.9654Re =702 2.82743E-03 pressure_drop outer core3 nozzle
Blanket 1 14.9786Re’"09%E3 1.96350E-03 pressure_drop blanket] nozzle
Blanket 2 86.5521Re 0881082 1.96350E-03 pressure_drop blanket2 nozzle
Blanket 3 968.033Re 270362 1.96350E-03 pressure_drop blanket3 nozzle
Reflector 1 12630 3Re P 13BE2 1.96350E-03 pressure_drop_reflector nozzle
Reflector 2 12630.3Re O 1P3E2 1.96350E-03 pressure _drop_reflector nozzle
Reflector 3 12630.3Re™ 13332 1.96350E-03 pressure _drop_reflector nozzle
Reflector 4 12630 3Re P 133E2 1.96350E-03 pressure_drop_reflector nozzle
C.C.R. 3.73637Re> P 17E4 1.96350E-03 pressure_drop ccr_nozzle
B.C.R. 53.9955Re>22007E4 1.96350E-03 pressure_drop bcr nozzle
F.CR 3.73637Re> P 17EH 1.96350E-03 pressure_drop fcr nozzle

$¢Outer Core3 Xk 5)DRHFIIFH I N TV, AQUA =— RDAN T 7 A4 Vinh
AN D - OFLHE L Th 5,
XRe XA ) VA A R~T
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Table C.2 FEE AR D & BT UER 5 M OV IS 11 A

Element Resistance Coeff. Flow Area Function Name
Core 16.7Re ™% 2.82743E-03 pressure_drop core fuel assembly part
Blanket 14.7Re™*"° 1.96350E-03  pressure_drop blanket assembly part
Reflector 17265.0Re 00452 1.96350E-03  pressure_drop_reflector assembly part
C.C.R. 22.9Re 1233 1.96350E-03 pressure_drop ccr_assembly part
B.C.R. 12.7Re ™% 1.96350E-03 pressure_drop bcr assembly part
F.CR 22.9Re 1% 1.96350E-03 pressure_drop fcr assembly part

Table C.3 % DAt DT 237 D J&y FTHEHUER S M OV IS 11 A

Element Resistance Coeff. Flow Area Function Name
Gas release hole 1 26201.0 1.81000E-01 pressure_drop gas release holel
Gas release hole 2 578848.0 1.81000E-01 pressure_drop gas release hole2
HPP—LPP 162.0Re 017 1.72040E-01 pressure_drop_hpp to Ipp
CP—LPP 149.6 7.65800E-02 pressure_drop cp_to lpp
LP—HPEP 2.063Re™7° 2.30900E+00 pressure_drop Ip to hpep
HPEP—HPP 3.536Re 1508 1.20200E+00 pressure_drop _hpep to hpp
LP—CP 1.56 2.00800E-02 pressure_drop Ip to cp

HPP: High Pressure Plenum

LPP: Low Pressure Plenum

HPEP: High Pressure Entrance Plenum
CP: Catch Pan

LP: Lower Plenum

Table C.4 /N> R/VER D EEEAREL

Element Friction Factor Function Name
Core Fuel 75.5/Re (Re<400)
75.5/Re+0.00367Re> 2% (400=Re<8000) friction factor core fuel bundle
0.262Re "’ (Re =8000)
Blanket 84.4/Re (140<Re<500)
84.4/Re+0.0266 (500=Re<7800) friction_factor blanket bundle
0.2334Re " (7800=Re<3.0E+4)
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¥ D MARBLE /| GUI 1 > % —7 = — X LIME

AN BN I NT, WEAMEARESFED ST 7 4 ANBRHABRI TN DR,
MARBLE ] GUI 1 > % —7 =— 2 & L CH%i&H o LIME(Light Interface for Marble
Environment)|Z L 5 H /1 CTH D, 2O LIME [ ZAHREEFERIZBWTE, VU —RfRE
L CoOEXBEHIZESTWny, ERXEHZEBRRL, HTHEBHFTH L,

LIME [Z[f#kD GUI A > % —7 = — A Th 5 EVIRAWORKRER Z LI ST\ b
UL, ZOBFEEREEIL Table D.1 IZREND LI ICKELEHINLTND

Table D.1 EVIRA } O* LIME 0 BA¥8 8 5

EVIRA LIME
EHEE C++ Python
GUIZA4T3Y) Gtkmm Pygtk
2D5431) Cairomm Pycairo

3DS5A4J5!) GtkGLextmm PyGtkGLext

EVIRA /% CH++HIZ X W B SN TV 52 LIME X MARBLE O 25 ALk E7ETH 5
Python #F|H L TW\5, ZiuZ LV, EELIIZ MARBLE OFE Y a2 — /L% — AL A
FEHTHZENHRETHY . HIKROHB THL L IIZRsTWD, 47T UREHTEL

T, AL biEllsns X oic, AROITA4 7TV EHANVWTNE, Zhicky, 7o
77A@%%%Wﬁm@%@fﬁhfwéoﬁ_\%%_kwf\@ﬁﬁmﬁﬁﬁ&@
Python 725 CHHIZBATT DB & RAKRO I HIZ LV xticHik s, Zo Xk 51z, LIME 1%
EVIRA L IFIERBEOMAER FEH LT\ 5, 72721, 3D BREZICEI LTI, OpenGL D24

WELBREN ORI AT TV ONRN=Va AUKIFET DA ZESINANLSTO, BfE, B L

FEII T o TRV, TR LTI, MBOL X7 —%B%T 5 2 & 253K
FRBE LTS,

FERE DS 2 LA FIORd, #EIX Fig. D.1IOREND K 912 GUI EO#IEIZ L S8
F7varebz2 T, BNOEBREZSS, HRRICBE L TiX, Fig. D.2 ICfR&E S 2 T
FERO M SO, Fig. D.3 TR E 5 K 5 ITHENTHRE R4 B L TR B AL D IR O RR N
ARETH D, 72, Fig. D4 TRIND L DI, O MDMOFRE TE, FEDES
I, JF DR AR A IR ATRE & 72 > TN D,

ZD X 51T, MARBLE OBFIZHW T, 22— —OFIEMEZE X AR R MLEELIZE L
THABn AN TS
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18 E YU T T4 ZHERAFO - OITHER L2 2T LD

PITFIC, AEHER LTV AT LD Y — AL E5T,
OPython it Data (Data.py)
class Data:

def _init_ (self):
self._data={}

def set_data_number(self, val):
self. data['data_number"] = val

def get_data_number(self):
return self._data["data_number"]

def set_data(self, data):
self._data['data"] = data

def get_data(self):
return self._data['data"]

OPython >V 7 7 A4 X —/L (Serialize.py)
import cPickle

class Serialize:

This class provides tools to serialize and to deserialize.

nmn

@classmethod
def serialize(cls, obj):
return cPickle.dumps(obj, protocol = cPickle. HIGHEST PROTOCOL)

@classmethod
def deserialize(cls, serialized_obj):
return cPickle.loads(serialized_obj)

OPython RO GEFHH (SerializeTest.py)

import numpy

from copy import deepcopy
from Data import Data

from Serialize import Serialize
from datetime import datetime
1mport pytc

data_set = [l

data = Data()
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data.set_data_number = 70
data.set_data(numpy.zeros(70))

layer_number = 15
assembly_number = 1
for i in range(layer_number + 1):
assembly_number +=1*6
assembly_number -= 6
radial_mesh _number =6
axial mesh number=8+6+1+2+3+3+3+3+2+1+7+8
mesh_number = assembly_number * radial_mesh_number * axial_mesh_number

print "mesh_number:", mesh_number

for i in range(mesh_number):
data_set.append(deepcopy(data))

serialized_data_set =[]

start = datetime.now()

for i in range(mesh_number):
serialized_data_set.append(Serialize.serialize(data_setlil))

end = datetime.now()

print "time to serialize:", end - start

data_base_for_write = pytc. HDB("test.db", pytc. HDBOWRITER | pytc. HDBOCREAT)

start = datetime.now()

for i in range(mesh_number):
data_base_for_write[str(i)] = serialized_data_setl[i]

end = datetime.now()

print "time to wirte db:", end - start

data_base_for_ write.close()

data_base_for_read = pytc. HDB("test.db", pytc. HDBOREADER)

new_serialized_data_set = []

start = datetime.now()

for i in range(mesh_number):
new_serialized_data_set.append(data_base_for read[str()])

end = datetime.now()

print "time to read db:", end - start

data_base_for_read.close(

deserialized_data_set =[]

start = datetime.now()

for i in range(mesh_number):
deserialized_data_set.append(Serialize.deserialize(new_serialized_data_setlil))

end = datetime.now()

print "time to deserialize:", end - start
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OPython WU RER 5 Ok
mesh_number: 201630

time to serialize: 0:00:05.863532
time to wirte db: 0:00:00.487868
time to read db: 0:00:00.394365
time to deserialize: 0:00:04.443760

OC++fift Data(Data.h, Data.cpp)

s e e
#ifndef  DATA H

t#define  DATA H_

#include <vector>

#include <boost/serialization/serialization.hpp>
#include <boost/serialization/vector.hpp>
#include <boost/archive/binary_iarchive.hpp>
#include <boost/archive/binary_oarchive.hpp>

class Dataf{
public:
void set_data(const std::vector<double>& data);
std::vector<double>& get_data();

void set_data_number(int data_number);
int get_data_number();

private:

int data_number;

std::vector<double> data;

friend class boost::serialization::access;

template<class Archive>

void serialize(Archive &ar, const unsigned int){

ar & data_number;
ar & data;

b

#endif

_95_



JAEA-Data/Code 2011-015

I e = e S Y
#include "Data.h"

void Data::set_data(const std::vector<double>& data){
this->data = data;
¥

std::vector<double>& Data::get_data(1
return this->data;
}

void Data::set_data_number(int data_number){
this->data_number = data_number;
¥

int Data‘:get_data_number(O{
return this->data_number;
}

O C++hfiiRAiE#t 5 (SerializeTest.cpp)

#include <iostream>
#include <fstream>
#include <vector>

#include <kchashdb.h>
#include <sstream>
#include <boost/timer.hpp>
#include "Data.h"

int mainO{
Data data;
std::vector<double> data_vector;
std::vector<Data> data_set;
int layer_number = 15;
int assembly_number = 1;
int radial_mesh_number = 6;
for (int 1 = 0; 1 < layer_number + 1; i++)1
assembly_number += 1*6;
}

assembly_number -=6;

int axial_mesh_number=8+6+1+2+3+3+3+3+2+1+7+8§;

int mesh_number;

mesh_number = assembly_number * radial_mesh_number * axial_mesh_number;

std::cout << "mesh_number:" << mesh_number << std::endl;
for (inti=0; i< 70; i+

data_vector.push_back();
}

data.set_data_number(70);
data.set_data(data_vector);
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for (int i = 0; i < mesh_number; i++){
Data copy_data;
copy_data = data;
data_set.push_back(copy_data);

}

kyotocabinet::HashDB data_base_for_write;
data_base_for_write.open("test.db", kyotocabinet::HashDB::OWRITER
| kyotocabinet::HashDB::OCREATE);

std::vector<std::string> serialized_data_set;

boost::timer btimerl;

for (int 1 = 0; i < mesh_number; i++){
std::ostringstream oss;
boost::archive::binary_oarchive oarchive(oss);
oarchive << data_setlil;
serialized_data_set.push_back(oss.str();

}

std::cout<< "time to serialize: " << btimerl.elapsed()<<"sec"<< std::endl;

boost::timer btimer2;

for (int i = 0; i < mesh_number; i++){
std:iostringstream oss;
0ss << 1;
data_base_for_write.set(oss.str(),serialized_data_set[i]);

}

std::cout<< "time to write db: " << btimer2.elapsed()<<"sec"<< std::endl;
data_base for write.close();
std::vector<std::string> new_serialized_data_set;

kyotocabinet::HashDB data_base_for_read;
data_base_for_read.open("test.db", kyotocabinet::HashDB::OREADER);

boost::timer btimer3;
for (int i = 0; i < mesh_number; i++){
std::ostringstream oss;
0ss << 1;
stdiistring result;
data_base_for_read.get(oss.str(), &result);
new_serialized_data_set.push_back(result);
}
std::cout<< "time to read db: " << btimer3.elapsed()<<"sec"<< std::endl;
data_base_for_read.close();

std:ivector<Data> deserialized_data_set;
boost::timer btimer4;

for (int i = 0; i < mesh_number; i++){
Data deserialized_data;
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std:'istringstream iss(new_serialized_data_setl[il);
boost::archive::binary_iarchive iarchive(iss);

iarchive >> deserialized_data;
deserialized_data_set.push_back(deserialized_data);

}

std::cout<< "time to deserialize: " << btimer4.elapsed()<<"sec"<< std:‘endl;

O CHHRRRRIEF T Ot R
mesh_number:201630
time to serialize: 0.54sec
time to write db: 0.57sec
time to read db: 0.41sec

time to deserialize: 0.65sec
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