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Nuclear Analysis of the Experimental VHTR Fuel Lattice

Takeshi DOI*, Ryuiti SHINDO, Mitsumasa HIRANO
and Makoto TAKANO

Department of Power Reactor Projects, JAERI

(Received October 22, 1984)

Nuclear properties of a fuel lattice in the experimental VHTR core
were analyzed with DELIGHT-6 and SRAC codes. Analytical results by both
codes were compared by using various calculational model.

The nuclear parameters were analyzed, such as a multiplication
factor of a fuel lattice and it's variation with burnup, a temperature
effect on reactivity, an effect of double-heterogeniety in a resonance
absorption calculation, a resonance integral of 238U and a reactivity
worth of burnable poison.

From these analyses, following results were obtained,

Firstly, on calculational models,

1) Effect of double-heterogeniety in the resonance absorption
calculation for Mark-II fuel element, causing a decrease of about
5.5 barns in the resonance integral and an increase of about
2.6 %ZAK in the infinite multiplication factor,

2) The heterogeneous calculation with the collision probability
method resulted in about 0.6 %AK higher the multiplication
factor of fuel lattice than that with the point model,

3) The reactivity worth of burnable poison rod by a multi~region
model is about 20 % less than that by a 2-region model at an
initial state of burnup and it's variation with burnup are
fairly different,

4) The actual hexagonal fuel block with a fuel rod array can be
modelled on the eylindrical lattice, where the Dancoff factor

calculated for the actual fuel rod array in the block should

be used,

* At present, Ishikawajima Harima Heavy Ind. Co.

(2)
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5) 1In the fast energy range, the group structure near the 238U

resolved resonance should be divided relatively fine while in
the thermal energy range, the group structure may be divided
such that the group constants are not influenced by the spatial
variation éf neutron spectrum,

Secondly, on comparison between the results by DELIGHT-6 and SRAC,

6) The nuclear parameters obtained with both codes agreed well,

7) The data of fission yields and decay constants for Xe, S, and
RSFP (Rapidly saturating fission products) should be re-evaluated.

Lastly, on the improvement in DELIGHT-6,

8) Consideration of the neutron spectrum shielding effect in the
resonance effective cross section calculation caused a decrease
of about 2.4 %AK in the multiplication factor of fuel lattice,

9) The lattice multiplication factor increased about 0.5 %ZAK by

introducing A-parameters for the non-resonant nuclie.

Keywords; Fuel Cell, Burnable Poison, Resonance Absorption, Nuclear
Design, Reactor Physics, VHTR, DELIGHT-6, SRAC, Nuclear

Properties.
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REBOWHEEEAEELT S L RLDOTBREBUBFOEDETE L RH T 7,

DELIGHT—6 Tid, #2itEAEM6HEe 7 (AEE, 2 » Va2 HEEE)THLALS L
IHBENTN S,
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WEELABEELISOBEETOHTHEE ( REMIEEE T ) & Table 3.2 1TR7,

Table 3.2 Atomic number densities of VHTR fuel lattice.

Region Inner Fuel Graphite Cuter Graphite
Nuclide coolant compact sleeve coolani block
“u - 6.9509 — 5 — — ~
) - 18950 — 3 — — -
e - 758242 | 877472 —~ 82857 —2
o) — 39290—3 - - -
He 93500 —8 - - 9.3500—6 -
Si - 1.8304—3 - - -

Note. Enrichment of fuel is 3.5%.

(x10* /em®)
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Table 3.1 Design parameters of VHTR fuel block (Mark—II fuel element
hased on detailed design (stage 1))

Coated Fuel Particle

Diameter Q20 u
Type of coating TRISO
Kernel Material uo,
Initial density 95% TD
Diameter 500 u
Coating layer Material Initial density Thickness
lst  Low density P,C 1.1 g/cm’ 60 #
2 nd High density P ,C - 1.85 g/cm3 30u
3rd 5,C ' 32 g/cm’ 25 ¢
4th  High density P,C 1.85 g cm® 45
Fue! Rod
Fuel compact
Material Coated particles and graphite
Density 2.4 g/ cm”®
Packing fraction 30%
Inner Quter diameter 18mm, 36mm
Length 36mm
Graphite sleeve
Material Graphite
Density 1.75g,/cm*®
Inner /Quter diameter 36.3mm,” 46 mm
Length 568mm
Fuel Element
Colurmn pitch (triangular ) 300mm
Fuel element
Shape Hexagonal block
Width across flats 299mm
Length 570mm
Number of fuel rods per fuel element
Standard element 12
Number of dowels per fuel element 3
Block material Graphite
Block density 1.?’5g/cm3
Burnable poison hole
Diameter 1 3mm
Depth 52%mm
Burnable poison
Material Boronated graphite (boron 2.5%)
Diameter 12mm
Stack length 530mm
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Calculational model of fuel lattice - Geometry of VHTIR fuel lattice

Fig. 4.1.1 VHTR fuel lattice calculational model.
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PR EE & 300°K 45 1200°K £ TEA LIBED 1 EH X0 2 BEINHEICH T 5T HEIRH
(R4 DELIGHT 6 8L UWSRACAAWVWTHE L E% Fig. 4221URd, SRACa—~ FOD
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ENDFB2RF—8 2B 58, ARBLHABTHICENDFB2O Ty 2A0ICBEGOKFH
PRISIER E Fig. 424 0F T, £MEF -2 ANBAL LB FELSRIN05BAKECED,
W HEEROANES LK IBAKE N5, RSFPORBBHESI DBAIC L LEL o
LEFoOMEREs LY, ERPLABERCHER T -2 H 4L, DELIGHT-6 &
SRACI I AR FREMBESROBESHEZIRIEZ -RTEEE90 5, 5%, RSFPF—¥%
(DELIGHT-6 (£ ENDF/B—3, SRAC /2 ENDF./B-2 %) OB AL E L4 5,

(5) A PR X I A fE

DELIGHT—6 i & 5 il it Wk 7 O EREMEF 4 Fig. 425 IKRT. THEBEWESAT
WO EBER TOEBEERLFTINTED, AEOENARUEBENNICEMBE L EL B
EMWHRK S, _

B B £ OB R, 4o v (BYE /BRI ) 2 (8123, (6/14), (37
15), (1/15) BLUT (111 DBAE>VTRLTH .

EMREAEER, MEMEEE b A » Y2 HAESS LTITCABHRR-EDLIAIRPE L TITL,
EMAEIE L A v Y 2 Th - THBMBEHERO X v Y2 AL S 728 DE, TOREPAH
HWE Ay v DEGIELHUT VWS, L L, BMEEHEE 149 = (DELIGHT-5f% )
Lddd, BTERBERLFOBESHEIRIEICEN - THKS, BEETEDAIBMESEY RIS
A A Table 42410757 B4 o Y2 DBEEEETHE, (171) 4 v ¥ 2DBEGICEA
B EYRIGEMBEEZH208bRKECTEMTET Licti b, N3, BEEENL1 A v YD
fHE BRI E S S D FOBEBATSUBETRHINL G/ HTHD, BEERET
BT 5IES, BREOANLTMBEEO A » v REIK RN UABELOILENS B L
WA &S,

6! DELIGHT-6 © X EZR

DELIGHT—6 DX B BEATN B0, WCO2hDOHELTLY, HE - BT L1,

O HBHE

(211)~(215)RDEHICHBRELSGIKANT A -y -5 BALEDHEREI(2.16)

K-> TR 7-BS (DELIGHT-5 % ), RBHEELTICANZ A -y -%2EHT S

AESFEBER (2L ROLSKPHFARI P vOBBRGREZEELTRHLES, &

CHELEEBICH LTEANI A —F —52BALEPHHEELE (2L10) RKETHTRD I

Ba, O3HEEOr — RO THREBTOMMELRE Fig. 4.2.6 IR,

PUOHBRANERRA L TH - CHEPWERHBECHET A~ b vOERYEZRD

ANdE, BEVNEOR FEBELREIP 24FAKGECLD, (2LIOXICAITOTH
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SEE AT ET AL BRSSP S,

FHEHE (I TRG O, 81 TUZIIEANTA -5 —2BAL, (217), (21
8) Rick v EYHIFEREAEZL LAEGIKE, HEBIETH lbam DD, BT HEE
MERTH ISBAKDEMEN D, KEOHEDRENT LB 5,

MBI TO2EFLEELZB L ABEAGOB THBHEA RS Fig. 4.26 IR Lo, LBEIR
HERBER FHELROANS &, BTHEEERIN 26BAKEMT 6 C L EFFTICB~<
mENTH D,

@ #EE TR

#4 v 7w ( DELIGHT-5 #3% ) S EHEHRRBFEIIEOE FRAHBMAERS Fig.4
2 6T, MM TH, EHERERDANS L, K 06BAKDEME S 5, CNIEE
iz U ToMBEE CERSRAFEE e FATERICED 5 fofow, HIBE R
NAWEIHETHB LA EILLEBZEDTH S,

@ HHEMBEUETITE

A AR L BMEEE OHER SR 1 A v Y2 E LABES (DELIGHT-5 % ) 0D
FERSERELZOMBELSY, SYAREABEBIEOHEREE - KB ITEX
ThELERBZCERFROBNTH 5o
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Table 4.2.1 Comparison of double heterogeniety effect.
leulati
Calculation DELIGHT-6 SRAC
Code
Parameter BRI K. K
Single
. 4 6.6 3{bl 1.4411 1.4 425
heterogeniety
Double 41.130b) | 1.4669 1.4 631
heterogeniety
Relative
Difference 5.5, (b 00258 0.0 206

Table 4.2.2 Compariscn of fuel temperature coefficient.

Heterogeniety Double Single

Calculation SRAC . SRAC SRAC
Code DELIGHT-6 | (ppaco) | DPLIGHT6 (IR) (PEACO)

K_( 300°%K)k 14669 1.4631 1.4411 1.4391 1.4425

K_(1200°%)] 14083 1.4058 1.3757 1.3757 1.3762
AK,, 0.0586 0.0573 0.0654 0.0634 0.0633

KK (300KN 309x107° | 3.92x10°° | 454xi07% | 441x107% | 439x107"
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Table 4.2.3 Comparison of moderater temperature Coefficient,

Calculation - ' DELIGHT—6 SRAC
Code DEL IGHT~6 (double) ( Single) { Single
T
Lattice . Hetero Homo Hetero Hetero
Calculation
K, ( 300K) 1.4669 1.4622 1.4411 1.4388
K. (1200°K) 1.4379 1.4323 1.4127 1.4101
AK., 0.0290 -, 00299 0.0284 0.0287
AK_/K_(300°K) | 1.98x107% | 204x107% | 1.97x107° | 1.99x107°
Table 4.2.4 Initial reactivity worth of burnable poison.
Number of
eshes 8,12 6./14 3./15 115 171
Parameters
K. (without BP) 14669 — - — -
K.{ with BP) 1.2641 1.26456 1.2608 1.2508 1.2203
AKgp 0.203 0202 0206 0216 0247
Relative difference _ 05 15 164 4217
(%)
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4.3 £ & &

DELIGHT-6 ( —#DELIGHT—5)& SRACZ — FAR W T VHTREES FEREATHL,
MR A& R L, BB, A TRELELAMABERIZODWTZOFEEHREL
Table 4.3.1~4.3.31C7" 3, T74HE, DELIGHT-6 It £ 35t Eic2 1 Tid Table 43.14T,
SRACIC L BMUEEICT > 0 T Table 4.3.2iC, SRACIZLZ BEMRIEIC D TI Table
433 EBLHMUTHEEREEZRY .

MEATIEE 1, MBS TMEEEREFomELEL, BERESLUFNEMEREORIGEDE,
EBERNGTRICEY 3 2 BHREEY, TREBURIGERESZ TS S,

BTEEEEROBRBELE SRS, SHITHEEE5DELIGHT-6 L SRACTRUL—%%4
B DD ot, BWTEBREROMBELIL T, Xe, Sm, RSFPOAKEPE LHETHRIK
Ho— F OB T— 7 2HVAEEL —RTICEBELDON, SEREET— ¥ DEFM
FSE LA, o - FELAEANIRERBEMNIERELE > L VWAL I,

LR OTE,LCRS E, REEAALELSTELLLVDE, BEYRL DIV E
EiShTORRBRNGELSD) 5 2 EFHEEONETH S, BT OEREMERT2HA
kPl adn, FLITEOEGHERICRETHES IBAKLECRO IS EHTEENH, &
HHETEH IO 2 FHGELFEB(FHRTLILENDH DI L A X D,

it,ﬁ%&&ﬁﬁmkwf,A%ﬁﬁ%w%@ﬁ®ﬁ$6¢w¥xmﬁbw@ﬁmm%%
ROANKESLE LS, BTREMERT AR LOBME b oF, HiC, FLBHE
K LA 2 —4 —ZEA LSRR SDIT G T -7,

g, BB T HEERRRAA Y s ETATHE - TEGHEBE RS TN, Th
HSIEHMBEETATITRILENRS &,

$ 7, OB TFITETH, SUEROALSTHMEEED A v v nEICbEE L
SMBEOH LI D0 T,

L7, DELIGHT-6 o % & 0@, HERINGIEE, BEETHRERCIRESEY
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Table 43.2 Burnup—dependent lattice

JAERI-M 84-209

{ with ENDFB 2 model

multiplication factor by SRAC(1}.

)

Burnup v 3! >t >! viz 22 K note
(days) i a r f a o0
Resonance Calc
. —4 | 8. — . — . — — <
0 2.5836 3552—4 | 3.0096—3 |1 6.0966—3 | 3.4782-3 [ 1.4391 by IR method
10 2.5718-4| 8.3551—4 | 3.0096-3 | 6.0183—3 | 3.5834—3 | 1.3816 ”
50 2.5246-4 | B.3520~4 3.0089—"3. 5657953 | 3.5930-3 | 1.3683 ”
100 2.4650-4 | 8.3472—-41 3.0084-3 | 5.8877-3 | 3.5690—3 | 1.3555 ”
3090 2.2281-4| B.3247-41 3.0067—-3 | 5.5838—-3 | 3.5088-3 | 1.3043 ”
500 2.0030-4| 830194 | 3.0052-3 | 5.2092-3 1 3.4170—-3 | 1.2467 ”
Table 4.3.2 Burnup —dependent lattice multiplication factor by SRAC (2.
(with IIJIMA model )
Burn . ., - -
P v 3 3t y3° > K note
(dHYS) f a T f a oo
0 |l 2.5836-4| 8.3552—4| 3.0096~3 | 6.0966-3 | 3.4782-3 | 1.4391 Resonance Calc.
' ' ’ ' ' ’ by IR methed
1 2 5826-4 | 8.3555—4 | 3.0096—3 | 6.0439—3 | 3.5560—3 | 1.3974 ”
5 257794 | 8.3547—4 | 3.0096—3 ! 6.0301—3 | 3.5726—3 1.3882 ”
10 2 5710-4| 835404 | 2.0095—3 | 6.0218-3 | 3.5785-3 | 1.3840 #”
50 2 5946-4 | B.3518—4 | 3.0089—3 | 598123 | 3.5898-3 | 1.3698 ”
100 92 46504 | 8.3499-4{ 3.0080—3 | 5.8881-3 | 3.5668—3 | 1.3563 ”
300 2. 22804 | 8.3404—4 | 3.0051-3 | 558063 3.513_7—3 1.3012 #”
5G0 2 00334 8.3300-4 | 3.0024—3 | 5.2055—3 | 3.4286—3 | 1.2407 ”
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Table 4.3.3 "Bmperature —dependent lattice multiplication factor by SRAC.

t (O — _, 1 — -
Temperature (°K) vZ.; 5! 5 32 52 K note
Fuel { Moderator 2 T f a o2
A Resonance
300 300 2533241 8.0942—4| 2.7326-3] 6.0966—-3| 3.4782-3|1.4425| Cglg. b
pEAcT
640 300 2.5210—4| 8.6635—4| 2.6860—3 1.4166
a00 300 2511341911134 2.6492—3 1.3963
1200 300 250304, 9.4858—4 .2.6183—3 1.3792
Resona
300 300 || 2.5836—4] 8.35524| 3.0096-3 | 6.0966—3| 3.4782-3 | 1.4388 Cal?,-.b?e
IR method
600 300 2.5722—4]| 8.9615-41 2.9604-3 1.4123
900 300 2.5635—4| 9.4081-4¢ 2.9240—3 1.3625
1200 300 2.0557—4| 9.7884—4{ 2.8027-3 | 1.3757
300 600 2.5836—4 8.3552%4 3.0096—31 4911631 2.8299-311.4266
300 900 ‘ \ ‘ 4.1542—-3| 2.4118-3|1.4166
300 1200 [ l 1 3.7042-3| 2.1595-3|1.4101
Double |
300 300 25204—4| 7.6318-4| 2.7724~3 | 6.0375—3 3.4452—3(1.4631 | heterg ngty
by PEAC
600 300 - - - - - 1.43599
900 300 - - - - - 1.4214
1200 300 - - - - - 1.4058
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5. RHET = 7 v DA

gizg* Tiz, DELIGHT—6 & SRAC =2 — FARDTHRER FTEAETN - THALL, TR
£ F L PR FEEABOMBERANLALODTSHD, FOETLVORBEAIEEL TEH S
AEMNE L, 0T, SEORKE 7t sEE oG RICRIZTEEEZSRACT - F
AHVWTRE L, £/, Rz rF-—HlEs 7 vbEORBERE LI,

5.1 BHREFTILOMR

1) HEEIT vV

L T IR R o VHTR OR ST H 8T, BB 7o 7 NOFLNLEREE MRS TIC
ﬁwénﬁﬁmﬁménfhtﬁ,%%@VHN@%ﬂimyﬁmﬁﬂ%MWéﬁﬁmAnt
EFALTORREREEORBEETRYV, OB FvOELHABRT LTEBLERS S,
27T, Fig. 5.L1FETEIGBEEOAEE T v ARE L TRITZITE -7,

EFNMAR, EHNSREEMELEOMNBIAEETH LS, THOL, BHT oy 7 DT
m%%ﬁ%%%%ﬁﬂmﬁﬁfmyﬁ®—%&%i,%%7Dyﬁ%ﬂ%m§%ﬂﬁm$bﬁ
A DRYGER S RSN DB SN ABERTTH B, HL, BHX Y -7, He 4l
M, BH 7o, s 3E—KES LK.

5B, EFAMALARTH A, R -7, HebiiHRBEH T o v 7 LH—RE
w3, FHEick- AEEBTFTH S,

%?wcd,%ﬂfﬂvﬁm%%ﬁ%%u%ﬁﬁf,%ﬂfwv7®mﬁﬁﬁwﬁbf,$
MM EHER A EA OB FTHD, BTAEERMSEFLA, BLOET/IST . &
po, BLBMEROBOILEERLT, BERSFETSELTR-T, COEFTVE, VHTR #%
7O, s OBEERSATRICR > 2ETFACELTEF VD (Ff) CHBETEAHDD
OTHb,

£FADiE, HE oy 2 OKIEFEORKEEFLvICEDARLLDT, BB -7,
He@ﬂﬁﬁ%%ivwﬁéﬁ~ﬁébfﬁéo¢b®%ﬂﬂ&WHﬁ,%?wC&EﬁK%
WIS TH Do HHTREREESHERICREZTEBIRALTHHE LT b

EFALER, TEFADEBLTHBH, BREERTICR LD THBL

4%, SRACT— FARLABEBFEFVORFTE, BTERE LICBREBTE, B4
EOBES TORBEILE D TRESNALGDLEA—TH 5, BB Tu . 7OERICETR
HAEAFER L hEAEEFABTERONTWABKUHBETETRELL Db H 5,

(2)  EEHTAE SR

Fig. 511 CRL - EEMEBTE 7o 2R 0T, BToREE, TUokERS, BT

x  B{RMC I ERER o R RS I Bk MR T 5,
o BN BN O D F AT T ERER A EE T 5,



JAERI-M 84-209

DIBBIT2BTHSEASRACZ - Fitk bkt € 0fFITHR % Table 5.1.1 DCASE]
~ 9 RT,

Eicld, BEKTOS 2 7EKC, “CUOHBLBED 130eVETO v —flIRicH
BB SE (RI7T ), PRMICESC TR <7 bt BICE BB FOK,, K, » %
Ot FR Ry P ERCTHEN Lo 2 BEH, Rl BgToRemaiE: R0 o imgEt
BiIr L AR TEGWERBLY, FOPHFaXI P vEROTHEROLL IBTHETT, C
NnoORELSUTOZ Eabhin b

D BEBRFOA o Y2PBREBEALENL, 3A 9y Va2 EFTLVTHRITHL (N
BAF, BBy, ss b, BH700 7 0REHE 1Ay v2THHLACASEL &,
BOEHANESD 22y Va, 349 aBiUdA Y aDBH8Ay v aTEDL
mCASEZ2 O REEH,HS I,

@ PUokBRIRH S, FMHORBEHELITHE S PEACOERA VB E, IREEAL
A LD, K _13025%AK &<{itHan5 ( CASEL X CASE3 D®ESL S I,
@ Ml T T, BEHR ) — 7, Helbil#f, Bt 7o v 72 FEHECE- L BES LH—
BALAIEAOREEOMERIZEALBRIRS ( CASEL & CASE4DEKSL S ),
@ VHTRHE 7o . /70oWE@Eiesr (50D ) tAFME T (270 C ) 2HET
BE, WHEFA/TRSY Y 77 BHIMELe 7 vo 250 Lo@sEs, R @
#05bam DS, TOMKR, BFOK BN 04BAKECH S ( CASES & CASES

D) |

5 VHTREE 7o ., 7 offREFricsnT, #EELeTRA—nb0E L TH 725
S(=FAD)EANDEDELTHR-LBE(EFLE )OMER, BEASERS
%4 ( CASE7 & CASE8 @ ILEH» S ),

& MEABEETF(=FTArCHIRBLT, EEFrv (272D ditEmocBon i
a7 EEARVEE, BHEBEFEEF 206D EREAE KT S5 ( CASES &
CASE9 OHEH S ),
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Table 5.1.1 Nuclear properties of VHTR fuel lattice (1,4).

CASE No
1 2 3 4 5
Parameters
Fuel lattice Cylindrical Cylindrical | Cylindrical Cylindrical Cylindrical
Model A Model A Model A Model B Model C
Geometry
3meshes 8meshes 3meshes Iimeshes Imeshes
85 Method IR IR PEACO IR IR
=
g% C 26937—2 | 272702 26934-2 | 296556-2 | 32015—2}
[}
LA 238
e o RI 36260 36256 36229 36187
Number of group
§§! FAST/THERMAL 61,746 61,746 61,46 61746 61,46
53 P, | Ko 14284 1.4284 1.4309 14290 14123
g2
& §|method K, [ 13515 1.3516 13538 13520 1.3390
D, 1.2796 1.2795 * 1.2818 1.2745
E D, 94553—-1 9455611 34553—-1 04483—1 942281
o
z vX, 25835-4 | 258404 . 25812-4 | 27688—4
Q
2 80027-3 | 6.0934—3 | 60927-3 | 6.0778-3 | 64582~ 3
=
c 2. 834024 | 83407—4 . 831474 | B9248—4
E > 3476563 | 34760-3 | 3.4756-3 | 34678-3 | 367443
2 3.0007—3 | 3.0008—3 . 30014-3 | 296873
Homogeneous
media of fuel
Geometry block with -— — -— -
g axial buckling
e 1x107
!
= K5 1.3541 1.3541 1.3564 1.3546 13419
Q
of 2n 1.1289 1.1289 1.1281 1.1295 1.1301
3 £%
2 Givd, 28702-3 | 28704—3 | 28692—3 | 28665—3 | 285353
= e s '
o —
A& x, 20072-3 | 2.0074-3 | 20030-3 | 20037-3 | 2.0885-3




Table 5.1.1 Nuclear properties of VHTR fuel lattice (2.4},

JAERI-M 84-209

CASE Ne
6 7 8" 9 10
Parameters
Fuel lattice Hexagonal | Hexagonal [Hexagonal Cylindrical | Cylindrical
Model D Model D Model E Model C Model A
Geometry '
Sregions Sregions 17regions 3meshes 3meshes
8 Method IR PEACO PEACO IR IR
T " -
g% C 785362 785362 785362 7.8536—2 269372
[
&3 238
S RI 35657 * . 35657 36260
L = | Number of groups
:LE)E FAST/THERMAL 6146 61,746 61,46 61746 61,748
=3 p, |K, 14163 14188 14189 14161 1.4284
E) [ &)
©
& S | method | K, 1.3427 13449 1.3450 13424 1.3515
D, 1.2744 * * 1.2745 1.2796
w D, 942251 94225—1 947231 942291 8.4553-1
=
® . ;
é yZi 2.7859—4 * * 27701—-3 2.5835—4
S
© qu 6.425H0—3 642463 623423 6.4582—3 6.09027-3
Q.
=3
e 2. 884424 . x 88428 4| 834024
g Z: 36566—3 365663 3.5bb62-2 3.6744—3 3.4756—3
E-.q
.. 297703 . . 29755—-3| 3.0007—2
Homogeneous 1—dimensional
media of fuel reactor core
Geometry block with - — - with R geom-—
o axial buckling etry and axial
2 1x107* buckling
[
E Ko | 13447 13469 13470 13463 12502
4}
cia,l D 11311 11301 11300 11303 11327
ol 2=
= O —
258 15, 297383 | 29722-3 | 2.9716-3 | 29742-2| 296983
Elw g0
BlEgl 2, 20989-3 | 20941—3 | 20%36—3 | 20967—-2| 20534-3




Table 5.1.1 Nuclear properties of VHTR fuel lattice (3.4 ).
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CASE Mo
11 12 13 14 15
Parameters
Fuel lattice Cylindrical Cylindrical | Cylindrical Cylindrical Cylindrical
Model A Model A Model A Model A Model A
Geometry
3 meshes J meshes 3 meshes 3 meshes 3 meshes
85| Method [R 1R IR TR IR
& ® :
%g C 269372 | 26937—2 26937-2| 26932—-2 | 264322
‘®
Sl R1%*® 36.260 36.260 36.260 36.260 36.260
Nurmber of group
JB]
~§.§ FAST THERMAL 61,20 61,722 61,16 61,/ 24 54,24
R K., 1.4284 14285 14286 1.4284 14321
— L2
D —
& Simethod [ K., | 13515 1.3519 1.3520 1.3518 1.3553
D, 1.2796 1.2796 1.2796 1.2796 1.2771
Z D, 94664—1 | 94069—1| 94256—1 | 94009-1 | 94009—1
=
z 2 2.5835-4 | 258354 25835-4 | 25835—4 | 25557—4
o
24 uzf 5.0337—3 | 60629-3) 61146-3 | 6.0858—3 | 608583
= )
2 2! 83402-4 | 834024 | 834n02—4 | 83402—4 | 82560—4
E z: 34440-3 | 345933 | 34883—-3 | 34717-3 | 34717-3
> 3.0007-2 | 3.0007-2| 3.0007—2 | 300073 | 3.0148-3
1-dimensional
reactor core
Geometry with R geome-— — - -— «—
g try and axial
= buckling
=
= K. 1.2494 1.2509 1.2520 1.2502 1.2530
[
g ?E D 1.1328 1.1301 11312 1.1300 1.1284
w5 c -
£ “gv . 29698—3 | 29744—-3 | 29784—3 | 29728-3 | 29775-3
- 5]
] or =
ok 2, 20534—3 | 20560-3 | 20585—3 | 205513 | 205353
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Table 5.1.1 Nuclear properties of VHTR fuel lattice ( 474 ).

CASE Ne
16 17 18 19 20
Parameters
frpel lattice Cylindrical Cylindrical | Cylindrical | Cylindrical | Hexagonal
Model A Model A Model A Model C Model D
Geometry
3 meshes 3 meshes 3 meshes 3 meshes bregions
88| Method IR IR IR IR IR
g =
o3
gé C 26032-2 | 26932-2| 2.6932-3| 32015-2| 785362
xd
° RI™ 36.260 36260 36.260 36187 35657
& £ ! Number of group .
=2 P, K.. 14321 14323 1.4286 14126 14166
S
| method| K., | 13554 1.3547 1.3511 1.3385 1.3422
D, 1.2755 1.2918 1.2940 12888 1.2887
w D, 9.4009—-1 5.4009—-1 940091 93721—1 93715—-1
o
g uz,; 26574—41 25626—4 25902—4 27761—4 279334
: .
3 - 6.0858-3 | 6.0858—3| 60858-3 | 64513-3 & 64610-3
j=3
5 > 826844  82057—4| 82893—4 | 887024 | BT908—4
[o'4]
o > 34717-3 | 84717-3| 34717-3 | 36705-3 | 3.6769-3
a b 3.0193-3 | 29908—3| 28768-3 | 29453—3 | 29534—3
I-dimensional
reactor core
Geometry with R geome— « - - “—
S try and axial
= buckling
e
g ot 12531 12516 1.2489 13428 13462
[
| &= D 1.1273 .1370 1.1386 11374 1.1366
) -
= | o9
2l me| v, 2.9801—3 | 29684—3| 29637—3 | 29674~3 | 29649—3
=1 R -
588 = 20554—3 | 20467-3| 20482-3 | 20966-3 | 2.0892-3
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5.2 IXRAF—HBBETTILOME

1 HEET

Mifbe 7oAl IREERGBER THE, SXUBERBRFHETE o BEEOEY
Bk REFMERAH A VITRPLONH EOEHIRE L, BL4ORHK 2 v ¥F-F T i
SLTITRY, BonkZEHOLEAEITH -/,

fETIC A Vza v F —BHEFOREES Fig, 5.2.1180 7. SRACOZ Y TFie 7477
i BT GEAIEL B, Pt TARBAGB OWE R A E SN TH Y, CNLOMEMESRAC
CHBE NP F AT b BT, EopdETHEEZ, 54, 39, 38, 31Fic, #MdHT
i 30, 24, 22, 16 BLICHiM LT HAERK -7,

(2) iR

MEETHEOERE, 1R CREEFCHEICEZRYEERL SCIFLHAEBOC | BE

¥ % Table 5.1.1 CASE10~20 KT,

EoTREBOBRAECIFICEE L, APHETEEORKALE L TITCES, #rbh#Faam

6BE~N—2ELTEAL L,

D R T EORB RO THEBOENE 30, 24, 22, 16LEATHRLEALSHES
DK, FOREHBIEZIETY ( CASEL0~14),

@ FELHETRBHRCLIDENEERSBETELD, 6FTHNI2BAKOMEELL L, &
nu&%wﬁﬁmﬁﬁﬁmﬁﬁmﬁwt$@¥x4arJ&ﬁGﬂﬁmﬁiﬁenh§®
LICTNHEL BN TH S, P THEBEEFABECECTRUREET TR TH 5,

i, B TEBOBRAEMICETEL, EhiETFRBEOH KA 61, 54, 39, 38, 31&%

Z 1B, BIBAER-2RELTEZLSL L,

® UOHHMEBEMAT & -7 54, 39, 3l BOBAKRE, BERFIHEOBRETHE
TOK, KR 03BAKIEEOCBESEL, POt HEOK  bEEERL > TS (Caseld
~17),

@ PUonEiEEBAL ) VI L 5475 - LEIUESE LBEOEA I, #
B FErE, POFTEE G, CIBOBBEIHAEZ DI L,

DEoc Ems, ERFHEETIAEEBEEO A v F —HELMEA IS LPER
THY, B THRABTIPHETRARZ b LrOoMBEIC IO BREHRERSEBEZZHICTC
WHEBE LT ILIEEZLOBLEND D,

«FLPABEHECH T 2 b0 LEROFHF AR PAEBEL,
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53 ¥ & &

SRACa— F#A#HOVT, VATREBEETFOERE S VvORFTSIUVBBEORFN 2T -1
B, ChoDBEPOHEEEESEAET LN L, ROLDIKL S,

@ AEABKO VHTRAE 7o, 7 OBRPHBEEOEELTOF IHTHRICRDAND
SR, AReeF it LABBERTITERL TS 3, BL, ¥ 7 HKEEFAARK
OBEE T o, 2B Lz bDEHCBBREND B,

@ MEALST TR, B8Ry~ 7, Heh#lfl, B8 7o 73X T HH8ENLL, 7E
- ThERO, $/, Avryabdbd LaEE6EERL

@ TAAF—EEEIKOVTHE, EPHETERTRSEEBHEEO T 4 v F - HE L
CMABC EDBEEICA LD, B TFHEBETCEIRBEINSHEAEERECROEELE L
KWWk HICHEET HLENDH D,

6. B bH h L

DELIGHT—6 & SRACZ — FAA WA VITROBREB FHEBIFEZA LT, BAZATE
DiEE, o Ffoki, EFlloBERSA0WRL, DELIGHT-6 DX RMROER,
AT - T &I,

DELIGHT—6 %, SHEZSAH S & LAEBRERBIFICI D AN UFEREER D LHHE
HEXNTETLASH, DELIGHT-6 #EHHER M SRACTI - FICE B BEHEL RN —K
AELECENSEDELIGHT-6 85X USRAC 2 — FOEBHENEPOONIIEVZ b

WFETADEL O S, RTHEOHEMTIIS 345, HEBMBEPCBEEORNE 7L
DFEEAEET AT EBHELEVZ S, TNSOFEESBOBFTOBRENTELLIDES
45, DELIGHT—6 O EEAEYIBHEH T, BUBHPLELLETHS I,

B, xRHEED LiICHED, BHEHR - ﬁ%ﬁbﬂ%ﬁ@%ﬁﬁﬁﬁmfk, 5] &5 % & & FF
REAKOREBNGRIAERFRAIZOECOFXCERBIUFN LV LS, EL
B L34, €7, SRACI— FOfAEK2VT, BEFFLF¥HTEH KR, KREER
EREOPMEEF NI ORIERMLT, LoRERERLEY.

e% xm

(1) -, HEt, BEARBH -KFREEHE S - F DELIGHT-6, JAERI-M
83 176(1983).

Q) gk, VM, SEVABIME - KFRREHRE o - F DELIGHT, JAERI-M 4449
(1971).

(3 W, EEA, SEVXEEF R FBEHTE - F DELIGHT-5 (RaHEH -

(4] K.Tsuchihashi,et al, SRAC:JAERI Thermal Reactor Standard Code System for
Reactor Design and Analysis, JAERI 1285 (1983).



JAERI-M 84-209

53 ¥ & &

SRACI— FAHWVWT, VEHTREBEB FORKEFvORGSIUEBEORIIEZTH -
B, TnoOBIrhoHBELERENAEELNE L, ROLDIKE L,

@ AEBRO VHTR#AE 70 5 7 ORRPBEBEOEELZ 0L B THRICRDANLS
SERE, MBI Tt LABERTTRERTH S, BL, 7¥¥ 3 7HFBINRNAER
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@ TRAX-BEEICOLTHE, AP FHEETROSHBHEO - F v F - HigEHH
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6. ¥ H b T

DELIGHT—6 & SRACZ — FABV A VHTROBER FHERITEZB LT, BEAZETR
OIEE, o - FEokE, EFautblo¥ESAoRfEl, DELIGHT-6 DX R R OHRE,
ERITH - TE 7,

DELIGHT—-6 (3, SHE%#W S & L -BREGBRFICIDASUHERELR > L PH#
HExNTETLEA, DELIGHT-6 BiEHiBER M SRACI—- FItL 53 REM LR —H
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BB LEd, £/, SRACTI— FOFERECDT, RTFI¥B LIRS TR, KREESE
R DPErnkifnhl e LT, LHroBRERLED,

2% ik

1) +F, FEM, SESRGEE - K TRESE o - F DELIGHT-6, JAERI-M
83— 17A(1983).

) B, EEM, SEASIBHE - B FREE o - F DELIGHT, JAERI-M 4449
(19710,

(3) Wik, EEMH, SEA RS - K TREGE - F DELIGHT-5 (RABEH

(4 K.Tsuchihashi, et al, SRAC:JAERI Thermal Reactor Standard Code System for
Reactor Design and Analysis, JAERI 1285 (1983).
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AT - TEI,
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RIFEFLOAE» O L, BTHEOEFTES 34, HERMSEICBEREORVEF VL
DFEFAERTLCESHELEVZ S, CHOOFHREISROBIOBENTELTDRED
#5, DELIGHT-6 0 HERBAEYLEK LGSV T, BLHFAPLELLLTHS 2,

Bigle, KBHAsEp YYD, BHFERE - XeUMAEHETRFESER, RBRELE
BEEERONCEENSE N 2 ERPRIAZ0ELOHLALERNLBBHENEZ LIS, B
W L34, £/, SRACT- FORAEIRSLT, EFFL¥HIAR—MK, KERE
EwEL OPEF ALV ERMLT, D OEBHLET,
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(1) b3, R, SEA B B TFHEHE = —F DELIGHT—6, JAERI-M
83— 176(1983).

(9) HHEE, TEb, SEAF AR B F#RBEHEo —F DELIGHT, JAERI-M 4449
(1971).
HEE, TEM, SESREIE - BTEETRE - DELIGHT-5 (XRAMEH -
K.Tsuchihashi, et al, SRAC:JAERI Thermal Reactor Standard Code System for
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