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Abstract —- Some nuclear design calculations of the experimental
high~temperaiture gas-cooled reactor preliminarily desigﬁed for multi-
purpose use ére explained on the following items: (a) neutronic
characteristics of unit fuel lattice, (b) fuel management and core
burnup performances, (c) axial fuel temperature distribution and its
variation with fuel burnup, (d) estimation of contrcl rod worth, and
(e) reactivity coefficients and neutron dynamics parameters. The
following has been ccnecluded: -

(1) About 4~ 8 weight percent of fuel enrichment is necessary for
an excess reactivity of about 15~20% 4 keff/keff and for the fuel
dwelling time in c¢ore of more than one year. _

(2) Coolant gas of 1000°C at the reactor outlet may be obtained
by the introduction of proper fuel zone loadings both in the radial and
the axial directions, without exceeding a maximum fuel temperature of
1350~ 1400°C,

(3) 25% 4 keff/keff of excess-reactivity can be absorbed by complete
insertion of 1% pairs of control rods in which the absorber meat is made
of sintered B4C-Graphite pellet. About 10 weight percent of natural
boron in the mest is sufficient to absorb this excess reactivity.

(4) This reactor has large prompt temperature coefficient, such as

—3>410'5 keff/keff/OC. The value becomes more nagative as the fuel

* Visiting Researcher (Japan Gasolin Co., Ltd, )



burnup proceeds. Neutron dynamics parameter 8 /¢ is always longer thép
10 sec™t throughout the reactivity life, and this indicates the slow

change of thermal power output after reactivity insertion.
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Table 1.1 Sﬁmmary:OE neupfqpic COré.pﬂrforménces of experﬁmental HTGR
designed for multi-purpose use, . |

1. (General performance

(1) Fission pow'e'i oub-put 525 MW

(2) Core effective radius 2336 cn
Core offective height 250 om

(3) RadialAféflebtor thickness 782 om
Axial retlector thickness

100 em

2. Some data on neutrounic performance

Design it em

"Two zone core

Three zone chess—
board g¢ore )

(1} Power peaking factor in
radial direction axial
directionsand ‘at local

position

1.57,280,71005

- 1.71./2.80,1.005

(2} Average and maximum
fission power densities 49,215 49,7235
(W) in core, and those 278/1222 278/133.0
in fuel matrix,

757 Neutron Flux ( n/ofsec )
for fast nevtron 448x10"° /57 410" 491x10"" ~736x10"
(Avg-/Max), and for 484x10"°,763%10"° 578x10"°,/858x10""

thermal neutron(AvgryMax).

4} Reactivity(Bdkees /kers )
of initial and refulled 249972189 21991522
coeres,
Temperature 254,352 259,352
Xe&Sm 340340 340340
Burnup 18001387 1500730
Allowance 1.00,7100 1.00./1.00

Reactivity coefficient
(dk, 7k o5s/C) For Fuel
matrizx and Fer fuel
sleeve and graphite bleck
fuel burnup.

at initial

-316X10"/-134x10"

-316X10°,/-134x10™"
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(6) Fuel managemont and core Initial| Equilli-{ Initial | Equilli-
o : I brivwvm brium
burnup charaeteristics, core e0Te core core
{a) Fuel inventory in 0.296{6%50, ) i 0.20806%FU,) | 0.269(4%ET.) | 0B43(8%RT,)
initial core 0.269(6%0U,) |
(ton uranium-metal) 0.533(@60,) | 05388%EU,) | 0269(8%F1 )
(b) Feed fuel inventory 0296(6%FU,) | 0206(6%50,) i 0269(4%FE4,) | 02788%ET, )
0.269(6%E 1, )
(ton uranium-metall 0538 8%017.) | 0538(8%ET) | 02698%U,)
fe} Refuelling time intervall 274 | 126(6%80) 1.97 1.5 4
(vear,75% load factor) .| 232080
() Fuel dwelling time in | 274(6%FT) | 116(6%EU,) | 197(4%EV) | 463(8%1T.)
corel(yea.r,.75% load 330(691),)
factor) 375(8%0U.) | 359(8%%0.) | 469(8%LU) _
{e} Average fuel burnup 3866%EU) | 488(6%EAL) | 240(4%EY) | 795(8%E1,)
' 516{6%EU,)
(GWD,/T) 67.7(8%FT) | 663(8%U.) | B5.8(8%RU)




JABRI~M 4467

o5 I M ) B L o
2 MERRETSFMRL R =T

il Tt L AN O 2WEB T - () BARBBFOREEE, ()
Go T SRR & O < 4R, Q) REEE TR A S USRI £ CRBIENE W B
BEIGEFEOFE ., V) RICE R &R S %—ﬁ@@ﬁ.ﬁ%ﬂﬂﬂﬂ'@ﬁ%i&%
SEEET S P B, S5 B (PSR & AR IR N7 TR IR A IR R &,
PP e, opoy £, om o, TR - BB B ERET 12, misl, SO pEERE L OM
CED IO REGER S DD THALRENEDDT, EICUHETENTHEEL B FHRIK

72— FDELIGET # VT ZOER =742k, (NEFREN G/ & RMERE o4

( LBTHOMTLELDETLAOT, BURBEOEHIRORNNEERHE TS S,
a@%ﬂ@,%TVMMTﬁﬁbﬁﬁﬁﬁéﬂg%—mﬁzﬁ%%ﬁﬁ:—FBRMﬁmT&
AATHFZ e, IHTFE LR FEC T 2RISR A L TORBAFETHRHT 20T,
Thicko TF@@Emifﬁ,Hﬁﬁﬁ%% PO OIRKEERI , SHORBETE DL, AR
OREORBEE S, TR L2 TRRT N ERIEEOREIEED AT LN TE L, FH
E@ﬁMH;ﬁMﬁmﬁ%@zm%&mﬁmtibmﬁm%nrﬁﬁ_& 2 B EEETH o~
MZADOC-M #AwTHaH AL, MICEL T, 48+ e 7 v CTHEBREEZBL
L s ok, FIGRELEPREEABAINTWAGRIORG £ v T G, B £V
B SEA S hEs O ﬁF@ﬁ*?ﬁmA-m%%ﬁﬁmfiﬂfw&?%f&f@&
RNV A S AR AT A REE RILE m@_‘mb,%@%E@ﬁKLOT%m%@
EEEEONE, BHFARZNLEREOHNEERADTnE. MIKEL T, SEBH LA

AR IR GICE T A ARSI R AR, BN TANABEERp OCRERBOATE 4,

HEAO LA HOBEFRFCHO2TE, PHETOFACST 2B HR T LT ICTHER Y AN
EEEECL D THREMM EENLATIEBECSWREBE N, FRREELT

B, BMNEEAT OSSR VAN CBARATERL 200, BERRET
ERCHETERZ L, $$m£ﬁﬁéﬁfﬁiﬁ®ﬁﬁ%ﬁﬁOTMQha%9me%ﬁL
COHEECRAROBERRHILECE D, MCET ARHE N ERSRERDH (F-P)

O e HHO 2 HA S, ERCEL TP LE—AeF rIKTEML , NUCYa- V%
TE . p . OEEETESA LA, HHCBELTEFNABERL ) —KRHANERTN
LT . P  BHEFREVAP-63 — FEAWTHEHHLZ.

CALCEEOREEFig. 21N RLATIRECR D THA LR, £ T, B1 A7y 7L
SHEIC L D TIB AL, BEHEE SOHT 2R  BHERELAANFERTE
Lice ZHWH, WEREEFOFT , BREEORT , PO« REKICET LT, 2
BHhH. CHHLOHETZEDWTOHARL, AHEHO v )~ X THHHER « ZHNER 7 RE
%ﬁ@%ﬁgém”wf%ﬂﬂfm%mf TOBFEERINAN, T, KICTHE 4G
WA OTELBREBEN T ARRATRE , IEN, a bR CRIHER, 450, ©

B &F<lm®~?‘7nfaﬁ°ﬁim1ﬁﬁﬁ”47*VXJVKEEIT% %E&m&b# Th#Fig. 2.1

-

— 5 —



JAERI-M 4457

R L BFICET B AN RS Thh. CORRICH EROACKIBCERLER S
FhTwnE, o

AT, thLOANER T BNTETARZ AR TRIRER FORBSEY -1 TD &,
BRI ERE & MR TFORB < 1) v 2 2R R A RRRO2BE S5 2 -2 LEDT,
e, Mk, ABOBREN , SORHEFREOREKRAE DELIGHT =~ Mk
FnTEHE L. KICLOF - 25 BnWTHIEERE T2 T, BBIF & LT HE RN B EE
OESEE Rk, LHEEDIBBECOWTEREUBTHEL L.

 REBESEE ORE, REEADARREEEBOMTRE L ICEREONBTHL. F
WEEOFED, £ FSEBCHEEAIN A MELREL , RICEOBMAZHHTR & TEOBMK
Hhmnk,. BUBEHCHLTHRREONE HETE, 20 FKPEFREHETSH S
Bp@&@ﬁﬁ%kﬂ&é%%ﬁﬁ%&é%%ﬁﬁf@é@ft@Zﬁ%ﬂﬁ%—ﬁKLTﬁ
EERIEE - TR OBE R RACEN L, YROKTHEH, BHRFICEL T HIEHE
EATN TN D BUEROBETFR~2 F vOEAOHREMIANSATNET EERT E

’Crzt‘);ﬁ:\fh:

LEOEL ERFLT, BHERACHFT AR NAFOEE *HRERERETANTHEHL
b BRAAGHFLENATE, B~ )2 2 X6 0BEBOERTHLROBHECE (&
o(%iﬁmkﬁé&ﬁ%ﬁﬁﬁ&D?Eméﬂfm%tt#$ﬁéﬂ%c$%%@ﬁbf,
MEEERCEHTAHANPHBEEZ LA D AZ N,

Wy OERO ATy 7, EFHERHCHIBEARFAEBOV L DR D2 T BFLEHW
K ARBOEF AR NBHEORTATH L, AHHIKFEALLE2 - VEAICL
ZADOC-TI[=2 - FT, CRICHEAANBREHEDELIGHT = - FOUMAEEAL Tnb,
BRORBICR EFAFLE2 ERFLE , 3BREFLOSADTHE, TEXTWD 2 HEF
b&ﬁﬁm%mbﬁﬁkﬁﬂﬁﬁ@&kﬁmﬁﬁ,%ﬂ%ﬂ@ﬁﬁ«ﬁﬁ&@ﬁﬁ%%ﬁ%%
BLUAFLOC ETHAE, TRAREFELEE, FrEm LOBROL 5 WRHERT E6
Lkﬁbf@éa$2%77®W%K£D.%%KW&?F@EE%®%&.Mﬁﬁﬁ@%@w
RERBEROL L, PHETFES G, EVELINK,

BB LA ZADOC-li @ ~ FICL BETEMER Do, SRR F Y 3 v OHNFHERDH
LA END, LORBELRNT, RICHAKFROMBBENR U LORBROY -
4%BRMWE:—P%%mTﬁ&OﬁQ%@%,F®&$ﬁmﬁ%ﬁ9%%y$w,%%m
ﬁ%%o%#y$w,%ﬁﬁﬁ%%o%%y%m@3ﬁﬁwﬁﬁb%f¥y$w@ﬁ%mﬁt
LTZAMX%HS—Fﬁiéﬂﬁ%%%ﬁ%Lko%%ﬂ?%yiwt%,%ﬁﬁﬂbWT
it 3 B QSR BRBIER % 1D T Ao

ﬁbﬁ%sﬁ%mﬁﬁﬁ,ﬁﬁﬁﬁ@%%m.$%ﬁb%£&ﬁ¢%t&fﬁ&5&%%®
f&é#,x%ﬁ%ﬁ%ﬁﬁokﬁﬁKEMT,E&ﬁﬁﬁﬁﬁmgémﬁﬁﬁﬂwF@ﬂ%
#$ﬂ%f@9ﬁwf,Lﬁ@ﬁ&%tyﬁbgé%wﬁ#Otaik.ﬁﬁ@ﬁ%KOWT

b, BEEMAOIBEEMBRSHOHEOMCRENEILETHLE DI THEY, 5AO
HER LN TEREEHE T HEZDOTHEV, TORVCEFH A v 2 )y 7 EANTEHER, &
ﬁﬁt@%%%%otm&ob@b.%ﬁﬁ@&ﬁﬁ%d%ﬁ%ﬁﬁ%ﬁ&ﬁOTmf%Hﬁ

— 6 —



JAERI-M 4467
1@%*7$Wﬂﬁ%%KHMTK—9%%ﬁ)fh%ct A LUCBREOBKE S S ICH
OamdEecRkmicEsT 5, C&%ﬂbﬁﬂﬁﬁ%*ﬁi(%&?%ﬂﬁﬁkaMA
lﬁ%bﬁﬁ%fdﬁﬁﬁfééoﬂhk%,ﬁﬁmV%%AW%%ﬂ%ﬂ—FEW&LL
CRAETE D THASHOFMERETATHT AL ERDHLLEL TN E,

ﬁ%@ﬁ&@ZT/7Tﬁﬁ9ﬁ®ﬁkﬁgﬁﬁ@®%m&F P.EKE, AIEEORKE
THE, MBLARY , KEEGRECELIERAF LEREL T, AROREXZL 5N
AmTHEL, DELIGHT = - FREDTLORECHES AMEFERD , TOBREA
THHEFOREESLEYER LA, 2427 . P. OERBEIEFF 1 A= 7FrTln, Rk
Frmg b OBER, REBCES(RESFREVSrOEBORE , STHRIANTA4T OEE
CHTHERE, BUARBAVORBEYSRERT Y 7EICHE L&,
HEBEHEOTFRSE , MHHEBXOWTTOBHETHBE L AH, si R LA b, §EHORE
HEEHEL T TTFHEENAIO TS S, BOTUTEHAT BEHELCOWTHDG LDOEE
%%?%ﬁtbf%%bfﬁ(N%%@t%ifwéc

2.2 {ER#HE3I—-FoRE
(1) HFEEHEH- - VDELIGHT
BEMBECOBEHIEDELIGHT v - FEEDPTWwE2Z e v RICR~NAk, RICEEE=
- VORHEEFOoOBEYHBEL T S, FEF AL F-FRES N E HTHATERHEF
TR F - EBEEF L F o F -HROLADPCHIT N TnE, BEFREF I F 0¥~ 8
Bid10Mev~238evDr i ¥ —[XE&TFEHL , TOEBAEIHICE 1 BILOEIN TN,
FHeFrv EBCHEECETABHEAER L A 2+ ¥ -HRIKSTHFEFOERBHRE LBRED
BEROANEZLETHA, MIEOI b2 a¥ - BEPFACHLUTENRAME 2 ELES
CHALTHEHLTWA, 3 ASHBEREDRCEL TG, #8BRENTO~ ) 2 2 2R %
WS Fra2 7R EEBL Tni, BESROUERECEPATERZRZLIOB VYT -3
BTHLA, BEERKE (U, PTTh W L TOHZ OBEARYANLNL TN E,
HEE TN TP 1A TEE -, 3AEHERELOOR BRI ANTSH L, FETFERRN

ot PUOG A s p o BEATBEME L,

Brasy —BZ238ev~0evOEMEEEEINTWVWT, coLﬁﬁﬂeﬁsoﬁmﬂﬁ
ANTHE, ERETHRL VEBCI O TAYRAPHETFHEIKRRLEFET LS REFEIC
1/5 REFERSFHICLARLENCES~THEBL TS, 21, BERPELL PC."%0,
He H OB B T OBEENEZ T NCRET 7 2 E L 28BN THEML £,

REEREENOFEEI1IQERLABRBRIICE D THEGEH IS0 & L,
4 R FBEERYECE 5P TFERNE, P Xe, Sm o2 B L ABREEHHE AL, £
OMOBERICL 2BIRNEF Ty = — PERERWELTWE, U, 2pu, *'Pu Tt 32
F,P,voa- VERBECLARNBERECF— 20 Walker BRBELTWELOFEMAL 2.

DELIGHT o~ FHEBEEAT Yy 7Bz 3 v —« 22 P vOHHETTTAbLE L &
HithEE, LEL, Ch28REXT Y 7BLITALE 2L RBOHERH BT 20T, #
BRHEARBLIIVEELA AT Y 7CENWTOHRRANZ P v OBHEYAALE TN E, A

—a 7 —



" JAERI-M 4467
BHERLHE (6B LEBLTIHADETVE,
(2 THRT2HRAREBHE T - FMZADOC-II

1R OB ZADOC-TT 2~ MIC L Dk, Ao~ VORBEFvOBELHET
BE,THALXMBEIETSY , FETORMBEIRIEMTL O THE, HEL LGSR
HIRERZ (XY ) T, BSES , BIsEHARR , R GER, TO0M0HERSER
 FM R BEHMCEL A RERANICAC L OTEIB L e TE L, &7 - FER
BN ORBEH T~V THOT, REZRDO S 33 -3 Y EFBL D R L &5
CERBECEOTI - VRTHRRNICHRELT (b,
(3 —RT2HERESREHHE - VBRIQUET

BEED - VREEFREN SR REEES A LR AL TERFROAVWEL ST H L
DT, PBEREFALLLDOT A, BHEZETHAERB <)y 272, B8R ) -7
BTSN, CALOSEOHCHBE LS T A TED. 2ARE < )y 2 20OH0
W ek MED S B, BESAIHe X FBRICL &, BB = b ¥ 7 RN 3 A, FHE
BIC1A, BH2) —7HAR3A, BHHEAK 1 AORRAR LD, COARLOBEDIHEE
At BB~ )Y 2 AORESECHREEELICL 2ELONRE L D AR, HeD Bl
(HRTE, SMAR, BENE , BENR, 75 B VBE , ENRTFEER ) ANT
NS, '

-~ Inpit data Cell burnup Cole. local, |
wor lattice ‘ calc.(DELIGHT) — power - peaking.
calculation ©|factor

a Y
" lnput data Evaluation
for control rod 2 of control rod

design worth

1

Input dota Nuclear-thermo
for reactor . coupled calc.
core ~ |_(BRIQUET)

[}

Coreburnup calc| . |Evalugtion of
~and refueling —o-‘jperforrnance
(ZADOC ) _|data

Fig. 21 Caleculation flow dia ram .For nuclear design,
g _ gr.an g

.



CJATRI-M 4467

5. LT & R E T

ﬁﬁ‘%ﬁiﬁ%%@&%ﬁ{%ﬁ&%@ﬁ%%ﬁ%%ﬂ’éﬁ;ﬁitﬁffZafz&btft%%}gy};&:%%ﬁ_:_. FDELI —
et B ERL, BFEEOBEF R AD 7, 31HTDELIGHT 53— FORBET A
b, 3 2WMTEE e Falk, 8.3 BTHDELIGHT u— PO#AE ASEHIC DT R
FAam L, 3.3 M THEF GRET DT BT 4,

3.1 HBoEF AL
DELIGHT 22— P PEFx s + ASTEHS LBES - BEFTEINSZ2HZ 0, BHF =
N7 PAEBES GRETFEF L CRAEFO RN P RICHT Lith,
1) T RIGESE ‘ |
BEMT <2 P A ORERRCARBEHEIC L D THED ke
(i) THaAF¥—HFH%E 10MeV~238eVeil, THILVF—FHELY S —M10.2 5C%HE|
Lk 61BEEFr T+ 5,
(h SBOBEHITGAM-1 3 - FICHEINTWET —4— 5477 ) —CEHRL Tnh,
i) FEERBEFRRKONT, S o - HBETENRAERE VERHERET 6E L3 K,
PY7§—@%PP§f/ 7%%(L“‘MﬂWHFM&ﬁ%)m%WDAﬂ,#Q%Ii
n ¥ - BT i, L NG REET AL E S, NREMTHbRN L, ¥» 79—
ARG & DANRTW A, ’
N FHEFBEORNZIAELT 77235 0BFBANZ P v ORBEERE LR,
V) FEFoBEleFrE P, EW L, FREBRELOHRET SE D A,
@) BonisFRIGEHE
BT R 2 b LB b T RIGEOE B W e F a0 b & W E D7,
() zrr¥—@F%E 238eV~0eV &L, THhA2-HWD5 08LT 5, _
iy &ﬁ@ﬁf—ﬂ&bfﬁ%m@¥z&if»%ﬁ:—FCLMA—HW§4??U—-
F— 2w R L 7. | | " | -
Giip WESEFEE, BASRCer L PETLIEREY BB TE T L0 L L,
TR 1S EAKRREL . SR
1% ”C,WQEMJIKﬁTf%ﬂ%ﬁHﬁ%%ﬁzwa%ﬁﬁ&mf%OTﬁmu
FOMOBEO BELET T NT T v g — F‘?%ﬁﬁﬁmﬁzﬁnf‘ﬁwufcn
(3} HEaS - MAEEETE ‘
R - REHAE TR KO BMAEEINT WS, _
() Tard—e5FarsLTE10 eV~0eV %, (@)10 eV~183X10°eV, ®b)1.83
X10° eV~648eV, (c)6.48eV~238eV. ()238eV~1.45¢eV, ()]1.45eV~0.65eV,

% FERKE10Me V0414 cVOxrr®—FH7% 6 8Bx7 A TRRAL , EPHEFERLLTED S O
10MeV~238eV(EIFH)ETE LD, -



JAEBJ—M 4467
{f}0.65eV~0eV KF%&Jkeﬁajjbbréu
(i ﬁﬁ&y%ﬁ6ﬁ%%ﬁﬁﬁﬁﬁumﬁxamfﬂ«nmﬁ%x«¢r»@%MT%
HHEAETER L 0 ENT 5,
Gi) BB asEOERs =2 U0 LomEados LT,

(n,7) O aa )
2{5 236 237
_ s U = (7, U)
/(n,f) e
237
aa NP
BU LomzaborEL T,
(]'_'l ' T )
238 1o 239
g U (T 1)
/(n yf) IG
2
(%)
. | i/
~ (n,7) (n.7) (n,r) (n.7)
2549 Pu -——4-“'!-2;31’11 zglPu ZS:PH ——{ 2;: Pu)
(nif) = - //
o Y {n,f) R
2;: Am

F TOEME TR O,

W ESBERYGH, PXes Sm OBMABHELLTE OBV, FOMOES
%E&%M?<Tvl—Fﬁﬁkbfﬁﬂﬁﬁo@LVl—FﬁEVﬁZHUIbw%mﬁ
Ppukodidei, g Py L0 0b 0GR EL TV,

3.2 B®EtHEe

DELIGHT =~ F THRETARFOFWER, (b PEFx 27 r, @) ERBEEH,
Epil s, NRF( BETSEFESRAE, HBRIREAn s By, BP&FHHK, 0P
FIAk, %), B) B, @ MEE(MWD/T,FI1FA,FIMA), 6) #EREHS®
3,0 " HBL ), 6) MBI L ZBBRERELL, 0) BIPHOSEBEONER, 5
T b,

3.3 MEFvoRAOHET
1) #BEFx i ) 58
FLEBRTABBF Y Y220 dROLO9CHBEI NG,

—10-—



JAERI~M 4467

RS = g

0§ S - R

£} AR

~ B R v v e

PR TFBRELA R F 7 v o

(Fig.3.1)

FRABRE Y v 3o

(Fig.3.2)

(Fig.33)

~—

L EmtE A T e Y o & KRBy R

(Fig.3.2)

—~ EEF ko
S NS LY R 2
— FELF Y oL

LR R v A

o i R
LR v v R o] T
{(Fig.3.1

LFgisvr v

EF Ao Ao

[_F%E*?”\’ b

HIEHBEFHA >y w22 (fLE6me )

BRI v v R A B e by Yy, Bz bv— 7, BEME, TLUFREHRIey 2 LD
RT DT b, R w b ) Y 2 2 A GBS R, 44— Su— F&KY T IH L DK
B DTEH b, BEBRICEHALzOA OWEOBTE M TILE L.

() #EBRBKETOMAT

) BEE Wi H
= ThH B

E R

'R B

A B

by BEE WMo
wm o B
] B

Al

) BFHE~— o E"
| WK
HoE

Al

) SiC & G it
' w0 OE

] B

—11-

Z@iby 7

9.9 ¢/0i

250 num
4,6,8 .w/ 0

C 150 ppm
B 5 ppm
{5 T B A T R R
1.1 §/ch

40 pm .

B 5 ppm

0 100 ppm
H 20 ppm

1.8 4/ ch
30 pum
B 5 ppm

100 ppm
G R 20 ppm

Rt 1%
25 pm



JALRTI-M 4467
A MW B 5 ppm
B ' O 100 ppm
H 20 ppm

0} BEERF wm A B W B S
| '%‘ R 1.8 ¢ ch
B E 45 am
?Fa'@lﬁfm B 5 ppm

O 100 ppm
H 20 ppm
(i) H—ssma= &K TS IH

i H £ &
EXwE 1.0 ¢/ cA
: - A 5w B 5 ppm
i BEx - 7 |
W A B
) 1.8 4/ ch
e MR 2.420m/3.40m
A B 5 ppm
W Moz R
woE B
 m=¥EE 175 ¢/ch
O B 5 ppm
V) i | |
’-Fﬁz‘l. H ~ U 7 &
E 5 40 Kg/ch
A # H, 15 ppm

R, 0.7 ppm
CO 0.7 ppm
coO 003 ppm
cu, 05 ppm
BT e 2 O BBREE, BOSBER, SOSEAEETable 310K

34 DELIGHT ao— F_m]du;%
BEFORESET T+ 45 9 2 TDELIGHT =~ FrekhRFAEAEANERHE, Q) BHOFE

B, 2 EFHREE, @ AEEE, @ REHEBE 6 HBRRIEMER(F 22 7H
M OB, (O <oy or, 0) REBREGH, 6 BARERDECREE, 0 HROx
W 0 BEEG TH B, — K. DEL IGHT =— FTEBAT 530, (10) &EBEEE LU
s R (ABRTES ), (1) BREE, (12) BRE, (13) B ORI L L EHRE

—12—-



JAERI-M 4467
fpf, (14) WHET A F— -2~z ko, (15) FREDE 16 SEHFERFLCE
MR, STHL, M TR ATETRESINZDELIGHT =2 - VOANERIT D NTi~4h,

W mhEE |

oo #-HES BEREL T SEABE N2 NS BHLLE. Lpbs st
wm HEE ¥ |

EHEE 7 o v 200 LT _ 753 w/Sch
fifdpls A7 2 ¥ 2 CWLT 4.83 w/ch
EE B,

2 EBE-faugk o

BiEY ey Je L URBERA Y =Y 2 a2 KBTS RTHAEE FTABLE 32
G4 7, :

B maEETF

600C,900C,1200C03 %2524 —- 2L THELR,

dr R ER

BoEH OREED P O0EEER Tl oo O ERTFRY wmy, mBee o<z
b, EBHpAX V- TR LURBRY ey 20T N EFROGEBETCOGRAFTY 2Tk L 7, HIL
st v A b, BER ) - Y LB ey 2 OBESLTNTH, 900C.8307T,.
750C £hE, PCOBEELHTNFH, 01268 ,02799 ,05933 THAEOT, M
BEMFEEBEHBRELTELIC &7 A

B)  FERBINET R HEE _

DELIGHT =2— VBT, VY 75— BRI FF¥a 73R eBRL THBRNE %
SRT ABAE, BBy — 5 v OBTHHBICE S, FRIO IR M BEINEDFMIC ¥
T e LU F o vR LT AEEE PO masL, BHEARKEREANT- 2L
OB E I e

() BEr— % ko U BEFHAE (4)

4 w0 OB 2.1204X10°% (a/ch)
6§ w0 OB 20767X10%°% (o ch)
8 w0 Br OB 20330X10% (n/ch)

i U oiEd v v v o ELMTEE (o)

o =81 -
D

Gy *F T 118 o L BELKE B (o)

crb OfEn & TRFBESERACHWE TH B,

ki 600TE] 200CHEBHESEEHOER T AR SOT 55, TOBE, WEHEREEL 20 En
500C,1100CE L7,

dokk  BMEERR LAk, BHREEEEE ((2 ) Tt AW THREBEFHL LTER T 20 0L WERDN
Tnb, BRERAEAEREET ORI D T A0 T_FAOERE L,

kagckk F2 I -EEOHBETHEL R APEHEE LD W) el A,

*

—-13—



JAERI-M 4467
it

&

(!'l:S
m s
1

'z
©

0

REDEWLE, C2TN, i ™0 ORFHEE, N, {BWG | ORFRERTS) )
AR QRS Yy oA BB R, 5ETR U, PPusiv P oos R eEE
L/fta*
4 w/0 BB 162 S— v
6 w0 B R 16.6 »<—
8 .w/ 0 B O0W 171 5=
(W MK TF 0 mean chord length (£)
o g 1
4=4v,/S,
KEIovBBLr. 22T, V, PLES, @ABB2- 3 20 &R L UFRER TS 5, .
_$»m¥@#25miT%W’E%%%?é&SBBEHOﬂm&t%G ' '
Vv Fva 7HRE : |
B FCRT B4 3 7 BMC 1. W. NORDHEIM 0 FETEHELr. Wo, P
=A_SCh +L ) o :
THRO B 3 BEEH OFHEHTHTH D,

ra=1/2u

TRDBh B, CCTEIy REEMHOTAERLWRBETH b, BRCEBH =Y 2, BH
AY- FH LGB < Y Y 2 AROBE Y- 3 L E B AEREBELL, TOBELIA
AR T HRBOEREWERE H b, C OBHELS NI IT 5 B0 0 BT BEE
71276%X10%(n/ch) THY, BROHELSHERS LTLT ~~ »EHnihe,

A, =2.987 on
EFhe —H, LSRR FROFHEe L hTHD,

Lzl/n:a

TROD BN A, CCTonBAARY D GRFEBOKTH Y, RRECHBB <V Zz 2F
mﬂ%%ﬁ%%%é%mﬁ~ﬁb,%w%ﬁ@%%m&aiﬁ,Fﬁﬁ%%ﬂm%ﬁﬁ@ﬁf
B0, '

=8 /4

TEHE T H, TCTS, HBF A4 4 ORERTH b, BB 21— 2 2 OF L2500 TH

* Puprv Yoo , LT, FNFNL 21, 3.6 54~ FHunrg,



JAERI-M 4467
ACtE, nQFEBEN 1505 tHEAZEPLLERDA L,
L=3384 om '
EED, BRRDOEY THOTE I 7RECEHRTH &,
C=04687
¥R 5,
g vz Yy >
ik PRI S MER B, BmI, EROSHBERELABRS Y2 v 7L, K
DL OWREBLR, o '

Bz-{[ T )2 +(2.405)2
+6h, +0h, \R+8r /
HL, REFOES, RIEFL¥ERE, Oh it ERREEKES b, i TREHFEES, or HE
FRRNEEITHE, FrBTH, H=200m ,R=110¢m,6h, ,6h,=100cr, r=80m¢&
L, %2y »7ELT2219, X107 ' 22 /ir,
7)) BEEx 7 v 7
Wi x 7y 7 RBEE 10T MWD/ T3 T4 227 v 76630 ¢ L, BEXTY THid 8
125 Y75 200MWD,/ T, B2AFYZ7HE00MWD,/T, 3,4 X7 > 73200 0MW
D/T & Le B5 27 7HHE 2500MWD/T & L7, PEFR~2 b v OFEBREHE
#RBERE T OMWD,/T, 1,0 0 OMWD,/T, 10,000 MWD/ T T\, LI 1000 0MWD,/TZ
FERARS, BBEXTy FORMBMIROBEY TH S, :
'At1=2.158 days , At2=8.634 days

at,,at,=21585 days, At ~At ,=26981 days
8) LB ERWHEOIEBBE
BAMERMEOKAM~ORHE BRE T, @TERT 0L L7,
@ ElEH ANE R '
() =zxr¥-—BES
EBeFrEL, ROLINESHLE.

@ 107eV~1.83%X10° eV # R B SR

® 1.83x10° eV~648eV F0B B Hs B\~ T A 4 ¥ — SHR

@ 648eV~238eV B FR2~7 A BTEO LB R ~¥- F T
@ 238eV~L45eV up—scatter HDEBIEDL Tk 1 £—F T
(® 145eV~0.65eV Cd cot off energyz T

® 065eV~00eV Cd cut off energy BF

L, BH2BEROTO x XL -1 1.45eV & Lka

3.5 REEREOEFNELS _
%ﬂ%i@%%mﬁﬁﬂﬁ,%ﬁ%ﬁ%ﬁm%ﬁa<ﬁto1&%bfﬁb%n&%mf&
B, SEEOABIHOELOFE R4 A FHREEORT WA FERRE DA ST, ETH



JAERI-M 4467

ﬁ&%ﬁf‘Ogﬁﬁ%im%xw&%ﬁ&?b,ﬁmaﬁ FIEATL DT A, LABDT
BRTOTHD bit, BRI <5 i- 2EBE OBREECHATHO R,
2T, ﬂﬁﬁﬁ%&%?éﬁﬁbf,%%Lfﬁ#ﬂﬁ&%&mﬁﬁmﬁ,w%ﬂﬁmr

HEATERALE STADH FTRATYWA BFFRERF T AL L ERALENTH (T &,
B b A PO TERRHS TOROFARRETA 9 L EXEALN, CARAZDOR
BEEBELTAE LD L, BRB NP LORBRGESLELT AL LENELLNRDLT L,
(D1000C HAFEHHOBERXERT AL HAENH I —* » 7FEEE I (I AR
&6?,ﬁﬁf@ﬁb@mﬁﬁﬁ®%ﬂ&ﬁﬁiét&ﬁ?g&mtt,@Wﬂ@ﬁﬁmﬁ?
FOSBBIAZS VO LT 5L, BEOFAHNEREICHRLDE ED T, FOBBEEC
FRBEADLT L, BHB D, |

MWW LT, DRERAGUNJ 4 Peach Bottom %GJ%JBLF?E*%Q%KT&&, 4 &
$15~20%0 /k ORMEIGES &2 TH ROV L NWEBL o DWCBLTH, 10%
RO ERHB R T O B R AT & PR RIE B ICHT R IR EL 2 IR B B LRI
ATRERE NH AR ZELELBAT EHFRSNAOT, BMECEREZ 1 0405
Afr. BWBLTHE] BONATEETRFAZ OO EMTLA, M3 A0 RHEHL
B LD CRRERIRE E RO 5D TH A, 5.6 BICTOMEERHL R,

3.6 m%mmﬁﬁﬁ

%ﬂ%#a%&%?éﬁmm méméfﬁﬁg@%ﬁ@ﬁﬁbﬁ%lmomr,fm%ﬁ
%ﬁwMﬁxﬁaOﬁn¢3%fﬂ«ﬁ;§w,xﬁwwxW%%bvu/ﬂuﬁ$7DVi
&ﬁ@ﬁﬁkfuy;@zﬁﬁmx%énamf,Wwﬁﬁawmﬁ%%dﬁ?%zﬁﬁéz
c&mté#,%wﬁmk%ﬁﬁﬁfuyﬂﬁﬁﬁbﬂwﬁﬁkfnvﬂlf%b,#Lﬁ%
EUTOBEEMEE 7 e Y J D ENTRERE b, 4, F L0 A—BBEE DB OR T
G F At G EHEL, FLrHO PETRE ORI ERATRCHL TRIK <y 2y ¥ 7
ERATHET A S0 & L, *OBBEREE DELIGHT a— VCBM Lc, Fig: 3.4 104,
6.8 w0 ©FBRER SO BB LICHT b REERE R L. BSERE AL (R
LTWihT &, %@ﬁ%ﬂfﬂ77@&@%&%%@H%$¥n&im&w%téﬁbﬁ
BT Ne/No M7 058 ¢, RPETFORES R OUPRRRCERB (Zh. Lo
L, BHEAEAZ RS £ 29 FHRGEORTES K n, Lo LBEEEHE T3
(R ERMEHE LA 0, BB T % aiﬁ&3wm%#ﬁ&r§ﬁhom»y¢%@ﬁmm£
e+ ABTt% Fig- 3.5WRL%.

Mo Bl B L 91, BEYe v HhLEAE—FLEDNT»LIRBRBFHEES 4~10
w/o ~EEpAE, MBRRCENRET~23%0k Sk 57 TR AR
60~500BK b2 TEATAH, &4, BFFOFARE 75 BEREL, HRERBLH L
ﬁﬁﬁ%mtLfmﬁﬁm%ﬁﬁﬁﬁ1&%&5;5%%ﬂ%$£&*b%&,&ﬁagw%
b7 e CHEBOBSHREERIE159%AKk,, Sk, Thh, —K, GiEkEHA7
59 BB LTI €O G g PR B I 63 S0 , MR RIGHE 164
%Ah”/kff%éuﬁof %$7u)yb,%m&ﬁA7uzﬂlm% %%bﬁﬁf



JAERI—M 4467
W, LiO A B R B KK RS B T 6.8 w0, MR FRITEL 16.0% A ket Kers
BECELL#EEAND, Lil, COBSIETRIOCET b REOERNBEHL bUIT
EL%‘HZWCJ:éFJDW@dﬂﬁ*ﬁ?ﬁ?ﬁfﬁ@%%#%fﬁéﬂfh&knfcb, TS EEIGEORE
&%?&ﬁ*%l@&‘??ﬁbf\ﬂé&%i%ﬂ, %F&@Fu?%ﬁ%’f%ﬁﬁ“#lﬁ&ﬁé%ﬂﬁﬁﬁ
F68wol i nEl{ AbtELONS, BLEDZ &4 b, FOATHORBE R
Ex 6wollEBLdDE LAk, RILE6wo ¥ EECLABRBEDCRET D H Y LN ES
FOWHSHEE, S EORBREAFEFEET ACLEARNPIHELERL TRD LY
hdz bin, CORECH, L 0Or—<45FAOLEVSETRES, SHORETH
BRSSO RDHOEAY — =<4 ZTb3, BHBRECSRELHNISHOMHRKBLCONT,
ThETETEABRILUW L T2wo 2 d OBMBRMELELIOLL, 4w, 6w
Swiod 3% &D, COBRBELIORBOPA~OERKE, FLOGE LOHKELR
HAETROAGNAFEREERL L LETHRDAHIOT, 2 E AU CTEFECRE I 6 wok
LB w/o DEBEERLOBBF1: 190EL I DTEAENR, AHBKENTHIO
FL., 3AEEELTIELw S, 6w, BwoDBMEXLIOBREEL: 1 1OKETH
HEICEE T 0L Lk, 242, BFEICHL TH, 8w, 6w, 4whoi 2.2
OREE S OTHFLERG b THB~EBHTHIOE Lk, CORR, FOORKRRBIGEL
2 HAEPGT 167 % Akere ke CFEBBRBE 731w o), 3S¥BFOTIZE6S
Akeri/Kett (FHEMBEMFEG04w 0) THHEHEINL, Bl L BB RAEEIC 4, 6,
8 w0 T L7 M DN T~/ TABLE 3.3(C 4, 6 8w/ 0 OBRIMEL L DOH—R
ﬁfﬁuﬁomf’“%ﬂfzz%fz%ﬁtﬁ:é E¥TRL o %7 Figd.6, 3.7 LRHKEICLED

ﬁﬁzﬁUQﬁ&®ﬁ?&ﬁ§ﬁ7ﬂFw9A®$ﬁ®&?&,Fg38,39K%TuZNHL

z“Pui;a;z}z“Pu OHROBEF%, Fig3.10, 311 C&ERT A+ =9 40 FAKMHME

*H ARLE, Ak, B 7T b=v AOENESABREBRBEOE WL E %h@df:t, ftE=x
7»K&ﬁ~m@%f»#&okc&wx&%@f,%%@@Ef&ﬁ%ﬁ& — SEAE VO HEFE 3

BBt Wﬂ@ﬁﬁ&@1E:M§$Vcaf’oofhté1ﬁbftﬁ§%ﬁ7 M= 0 A’&.’ﬁ‘ﬁ'tfcﬁ“%é{i’,;

EFhEALRTELL DD @Tﬁﬁ@@%’:f:‘b% ( Wﬂ&ﬁﬁﬁa)ﬁtﬂﬁﬂ*k@%ﬁ*%h[@ b

‘#ﬂb%%?»r_véimﬁﬁ&ﬁ<&5)oﬁﬁ BEDA IO Fig, 3.1 2 TS /5 E

5w/o DB AT AMEF R~ b AO 1#%, 22 Figdl3EDIHLOBRFETF A~
I AOHREEDHLTEARLA, BHEED BREVHCETLRETFIRZ A TEDH,



JAERI-M 4467

TABLE 31 Fuel compact ,eo0lant,and graphite block & sleeve
volume ratios and atomic number densivty ratios of

fuel blocks.

-18-

FUEL BLOCK | STANDARD gg§$§O¥IQHMEAN VALUE
PARAMETER BLOCK ROD
1. UOLUME RAT10 (%)
) FUEL COMPACT 17.61 11.68 1676
) COOLANT. 1209 14976 13.19
3} GRAPHITE 7030 6 8.56 70.05
(BLOCK & RSLEEVE)
2. ATOM1C NUMBER
DENSITY RATIO
(I Nc,”Nu 346 488 360
(2) Nc,/ Nu~-235
4 w/ /0 FUEL 866 4 12202 -
6 w/o FUEL 5776 8134 -
8§ w/0o FUEL 4332 6101 -
(3) Ny, /Ne 117x10 " 2.03x10"° 128%x10 *
@) IMPURITY |
Npoio”/Ne 9.49xX107 " 970%10 | 952x107"
SNy /Ne, - 6.94X10 ° 492x10°° 6.67X10 °
Ng;/Ne 333x10°° 236x10°° | 3zox107"
TABLE 3.2 Atomic number densities for tuel blocks
 BLOCK -
BT STANDARD BLOCK BLOCK WITH CONTROL ROD
INGCLID 4 w/0 6 w/0 8 w/o 4 w/o0 6 w/0 | 8 w/o
235, 18234010 °|12351X10 ° [16468X10° J5.4573X10 °|81859X10 *|1.0915X10™°
238 11.9762X10 1[1.9350x107 *[1.893ux107 {1.3098Xx107 *|1.2825<107 *|1.2552%10" °
126 7127, X10 ° 6.658,X10
15 4132,%x107 % 2729, %107°
g 2370,%x10 * 1570, %10
He 8301,%x10 ° 1349,%x107°
H 4945,%x10 ' 3277,X107"
g 6.776,x10 ° 6.483 %107 "
% UNIT:n/ 10" /ci
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TABLE 33 Neutronic.characteristics of uniform cores.

—____ENRICH. 4 . g
rFY W0
_ PE *
ITEM S C 8 C S C

K., 123771 13024113151 13963 | 1357514478
Kot 10721 | 1.0715/1.1634 | 1184912154 {12507

o % Bkt 6.7 2 667 11405 11560 |[1772 [2004

) eff

Bo (MWD/T) 6000 6000|19,400(23000]33000 39600
%%’ig)TlME 65 69 209 248 356 4217
CONVERS ION RATLO | 05177 0.403,/ [0.443 0.339/ | 0.400 0.303/
(NITIAL/FINAL) U0.5406 0.463 {.564 0.450 0563 0.464
2353 g Ke U ) 332 330! 397] 356 16.2 38.6
Wpy (g% U) 2.8 2.1 5.6 4.1 7.5 5.0
%40y (9 /Ke 17) 0.5 0.4 1.7 1.8 2.5 2.6
Mip, (¢g/Kg U) 0.1 0.1 0.7 0.6 1.4 1.3
MZpL (¢ Kg U) - - 0.1 0.1 0.3 0.4
H;ﬁ“ﬁ% PO 3.0 2.2 6.3 4.7 8.9 6.3

%k S=8tandard fuel block.

C=Fuel block with control r(:)d.

-19-
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Fig. 3.1 Standard fuel channel.
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Table 41 Microscopic cross— sections
of reflector—compositive nuclides

(b} ! ! 51 52 , 2
nuclide tr * ] te i
¢—12 453 0. 0758 4.535 0.00199
Si 0 0. 0. ‘ 0. 0.0936%6
B—10 0 0. 9 2235.0 223 1.9
Mn 0. 0. 0. 0. 7.727
Cr 0 0. 0. 0. 1.815
Ni ¢ 0. 0, 0. 2.810
Fe C. 0. 0. | 12.350 1481

-.—3 a—



Table 4.2 Group constants for reflector blocks

JAERI-M 4467

-

group
. 1 1 2 e 1
const. D D . Za Zr
block Com) (em)y- | (em M) (™ H) (em )
. T Y S
08585 0.8571 0.0 03441X10 06497X10
: ) 3 - P |
B 0.9275 0.9260 00 (0.3185X10 06014X10
. —3 A |
c 0.7985 0.7704 0.0 0.4001X10 0.4899X10
Note. A:standard removable reflector block
Bicontrol! rod inserted removable reflector block
C:fixed reflecector block

Table 4.3 The prop_el‘ty.of raflector block

and core barrel’

Reflector block Cere barrel
Mat erial Graphime ' ' HK—40
Density (.¢/ch) 175 775

Inpurity (ppm) B:5 ppm Fe : 5077
or Cr 2500 |

‘Composition(w o) Ni 12050

| 8i: 175
Mn: 150 |

C-12: 040

S ¢ 004

0.04
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Power & fuel burn-up distributions in radial two zone refuelled core.
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Table_5¥1 Dimensions of core and reflectors

AXIAL ZONE . HETGHT (er)
UPPER REFLECTOR 100
CORE 200, 25606
LOWER REFLECTOR 100

Table 5.2 Mesh intervals for axial zone

HIGHT |INUMBER MESH INTERVAL
AXIAL . ZONE
(em) OF MESHES {om)
UPPER REFLECTOR 100 8 125
200 16 125
CORE
250 20 125
LOWER REFLECTOR 100 8 12.5
Table 5.3 Mesh intervals for radial zone
NUMBER MESH INTERVAL
RADIAL ZONE ' :
OF MESHES (en)
He BOND 1 0400
] FUEL MATRIX 3 0.267
| He GAP 1 0010
| GRAPHITE SLEEVE 2 0.245
COOLANT & GRAPHITE BLOCKS 1 —_—

Table 5.4 (Other dimensional quantities for fuel channel

|

| ITEM DIMENSION

} CHANNEL PITCH 5.22 cm

CCOLANT CHANNEL EQUIBALENT DIA. 0.287 cm

| CCOLANT CHANNEL I.D. 340 cnm

| COOLANT CHANNEL O.D. 370 cn
CCOLANT CHANNEL CROSS SECTION 1.49  on?
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Table 5.5 Chanpel powers for‘hot,average and low power

channels
. CHANNEL POWER
FUEL CHANNEL
{(kwchannel)
HOT CHANNEL 32.8
AVERAGE CHANNEL 27.7
LOW CHANNEL 222

Table 5.6 Axtal fuel loading patterns

CORE HIGHT "FURBL ENRICHMENT(%%)IN AXIAL ZONE
(em) ZONE1 |ZONE2 [ZONE3 | ZONE4 | ZONES
200 8 6 6 4 ‘
8 8 6 6 4
250
6 6 6 6 6

Table 5.7 Time interval for burnup calculation

‘CORE. HEIGHT

~BURNUP STEP

EQUIBALENT BURNUP

- Lem) (day) (MATDT)
200 1387 10,000
250 1734 10,000

Table 5.8 Ofher constants necessary

for burnup calculation

FISSION POWER LOSS RATE
HEAVY METAL CONCENTRATI1ON

RADIAL BACLING

LOCAL POWRE PEAKING FACTOR

500 %
0.0813 g&/ftnd
1376 X104 e ?
100

Table 5.9 Coolant temperature and pressure
COOLANT TEMP(C)}| PRESSURE
CHANNEL
INLET QUTLET {atm)
HOT CHANNEL 4900 I 1150 40
AVERAGE CHANNEL 440 1000 40
LOW (CHANNEL 400 1000 40




Table 5,10
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The heat condictivities of fuel matrix,sleeve

and bBlock
S — HEAT GONDUGTIV)TY(keal/m hr ©)
o) = FUEL MATRIX SLEEVE
BONDED BED | HOT PRESS | & BLOCK
200 545 5312 oA
400 5.1 4 40.64
600 482 4616
800 454 4268
1000 438 39.20 216
1200 138 3572
1400 457 3224
1600 493 2876
1800 546 25.28 \ -

Table 5.11 Physical properties of helium gas at 40 atm,

TEMP . | DENSITY/| VISCOSITY | HEAT CON- |SPECIFIC PRANTDL
DUCTIVITY [HEAT AT NUMBER,
, _ CONST, PRESS,
(C) | Fa/m® ) |(x107 ¢6m sec) |(kealsm hr ©F (keal/kgC) ()
100 _&97 22€1 0.150 1.248 0.676
200 3.93 2.635 0173 1.249 0.683
300 3.26 2.98 2 0196 1250 0.686
400 278 3308 0217 1252 0.68 8
500 243 3617 0.237 1.254 0.689
600 215 3912 0256 1.256 0690
700 193 4196 0.274 1,258 0.692
300 175 4469 0.292 1259 0.695
900 1.6 0 4733 0308 1261 0.698
10500 1:47° 4.990 0.323 1262 0702
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Tabie 5.12 The hottest temperature on ecach radial

point in the hot power channel

BURNUP(GWD/T) ' 0 ' 20 )
CORE |AXIAL FUBL LOADING ZONE  |UNIFORM  ZONE UNIFOR
HRIGET |[FUEL MATRIX TYPE  |PONDED] HOT |BONDED BONDED| HOT {BONDED
(cm) RADIAL POINT BED [PRESSED, BED | BED |PRESSED| BED
FUEL MATRIX TNNER SURFACE| 1388%| 1234 /1478 1 1339
FUEL MATRIX OUTER SURFACE|1227 | 1224 1312 | 1315
200 |FUEL MATRIX INTERMEDIATE | 1266 | 1229 |° 1392 | 1326 :
LEEVE'INNEHJSUHEACL 1203 1201 1265 1267
STERVE OUTER SURRACE 1188 | 1186 1233 | 1234
COOLANT BULK . . 1146 | 1146 | 1146 | 1146
FUEL NATRIX INNER SURFACE| 1246%| 1436 | 1377 | 1570
FUBL MATRTX CUTER SURFACE| 1194 1291 | 1260 1360
250 |FUEL MATRIX INTEIMEDIATE | 1217 | 1361 | 1317 1462
STEEVE INNER SURFACE 1180 1249 | 1260 1300
| SLEEVE QUTER SURFACE 1171 |/ 1221 | 1228 1258
*i COOLANT BUIK - - : 1146 {/ 1146 | 11486 1146

+ The valuoes with #iuperscript » are temperatures in radial direction

at the goolant inlet ., and the others 2t the coolant outlet .

Table 5,13 The hottest temperature on each radial

point in the average power channel

_ CORE BURNUP (GWD/T) 0. - 20, -
| EIGHT AXIAL FUEL LOADING ZONE LOADING
Con) FUEL MATRIX TYPE BONDED BED
PADIAL POINT

FUEL 3. 7RIX INNER SURFACE 1250% 1265
PUBEL MATRIX OUTER SURFACE | 1070 1129
s00 |TUBL MATRIX INTERMEDIATE . 1106 1195

SLEEVE INNER SURFACE 1047 1089
SLEEVE OUTER SURFACE 1033 1063
COOLANT BUIK 998 998
- FUEL MATRIX INNER SURFACE |  1121% 1193
FURL MATRIX OUTER''SURFACE 1041 1094
550 | FUBL MATRIX INTERVEDTATE 1062 1142
SLEEVE INNER SURFACE 1027 1064
SLEEVE OUTER SURFACE 1019 1046
COOLANT BUILK 998 998

+ The values with superscript * are temperatures in radial direction

2t the coolant inlet , and the others at the coolant outlet .

—181‘*
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Table 3,14 The hottest temperature on each radial

point in the low power channel

conn BUBNUP (g wi)/": ) 0 Y

wprcen | AXIAL FUBL LOADING ZONE LOADING
(o) FUEL MATRIX TYPE BONDED BED
RADIAL = POINT .

FUEL MATRIX INMER SURFACE 1137% 1205

FUEL MATRIX OUTER SURFACE 1060 1104

IUEL MATRIX INTERMEDIATE - 1089 1153

200 USLERVE TNNER SURFACE 1042 1075
| SLEEVE QUTRR SURFACE 1031 | 1056

(OOLANT BULK | 998 998

FUEL “ATRIX INNER SURFACE 1070 1148

FUEL MATRIX OUTER SURFACE 1035 1075

FUEL MATRIX INTERMEDIATE | . 1052 1110

290 SLEEVE INNER SURFACE 1 1024 1053

SLEEVE OUTER SURFACE 1018 1040

COOLANT BULK 998 998

* The vnlues with superseript % are temperatures in radial
direction at. the coolant inlet , and the others at the

coolant optlet .

Table 5,15 The coolant mass flow rates for hot, average

and low power .channels,

CHANNEL | COQIANT TEMPERATURE COOLANT
FURL CHANNEL| POWER INLET [OUTLET [MASS FLOW RATE
e (c) (C) (kg/hr)
HOT CHANNEL. . 328 400 1150 284
AVERAGE CHANNEL 2797 400 1000 30.0
LOW. CHANNEL 222 400 1000 24,0

-8 2—



JAERI-M 4467

"CENTER HOLE

1
i
[t
UPPER J |
REFLECTOR A
I
§ Y
P (=)
gl
3
j! |=|
R
CORE ¢ i
#f"|  HYPOTHETICAL
44| CHANNEL
hi
i GRAPHITE BLOCK
L ([N
S i COOLANT CHANNEL
H
LOWER | B GRAPHITE SLEEVE
REFLECTOR i GAP (He)
N ! FUEL MATRIX
BOND (He)
E
|
Fig.5 1 Model of fuel channel. }
r v
UPPER | 125 ¢m
REFLECTOR '
?
I
i
1
CORE
i %%
il 0245 cm
'E.‘_‘H 1
LOWER 0I00 cm
REFLECTOR | [Hf 2 k- 0.267cm
J ) —>]' =—0.400¢cm

Fig.53 Mesh intervals in axial and radial directions.



JAERI-M 4467

T{luueyr Yyowas UI

1HOIH FW0D
1HOIIH 380D WO’z
hy 079 oV
ov
R 09 09
09
HTH 09 09
09 ﬂ
N invio00 09 o8
o8
b 09 08
(00  NBWHDIENS

(&/m) LN3W HOIUN T

SUOTINQII)SIP JUIWYDEIUD

[an}] [®IXy
ve-drg
w §'2
\MI.H'/
{
|
|
i
|
m
TN
il
i | L1000
|
[}
-

"MOTINqIIYSsip eanqeiadwe) [eIX® IoJ MO[J WOTgR|n2d|e)

V+l

dajs
druing

nding
8pod 13n0IHA.

78bUD7)Hoy 3 18

uolpprafp) B g
uoyngjus|( dnung

sk

fupioo) R eA3|ST 8N)
uol4e|noien
uolynquysiq-dwe]

uoie[no|Dg
[DuotsuBLI] -0 2
UOYNQUIRI G 4am0d

(1'g's) v
uoupodnINy '~ 1|
sjunysuod dnoig

W_ ynduy
8po% tHOM3Q

ucHbINYDY
apod LHOMA]

SjuDysue]y dnods
33407

—

A I A §

Jndu|

8pod 30avZ

3po)

uol B3| DY)
200vz

jnduy

8ped  13n0iM8

1 uolNgUKSH]
lamog nipoy

-




JAERI-M 4467

ALISN3Q ¥3MOd

{XIHIYA 3Nd)

{gwda/m)

‘uotqedado Lvp LPE 199Je 1yd1ey

woeNGz B JO [euUrRYO 107 8¢9 Ul

suorgnqr I1sTp sinjraaduay quwjood
puz:savajstpeny - Lr1suop somod [ewIXY (2)¢C TF1 g

(w2) 3JONVISIA VIXV

OOmN (¢ ¢F4 [,5)] 001 0.9 o]
or T T 1 7 0
ON.' \\.ll..n.
3. S
£ °r T
m L ——
oyl A ~
o \
8 | ——=—ALISNI@ ¥3IMOJ
=z
os|- mo_i HING) INV1000 () 00§
~< Ia3Ts &
- dvo 3H §
o8l o XIIVW 1303 ()
m
-] aNog IH (D
e —— 3YNLVYIINEL
ool P
4
Z
m
[
ozif- ..0¢ 000!
£
>
3
[
ovil- T
T4
o1 1] 5
[o}:]] HN [0, [e3|

34NIvY3dn3l

{Ja)

ALISN3Q d3MOd

(XidivWw 73N4d)

( gWa/M)

ruoigeiado [®IGTUI ' pydtey

wo(jgg ® JO jouunEYd J07 HYY Ul
§SUC19NgT1I981p sanjvapdwey juejeosn

puefassafs‘[anycAjrsuop Jomod [erxy (GG Irg

02

or

0%

08

00l

o2l

or

osl

(wd)  ZONVISIO IVIXV
0ge 002 osl ool 05

— 0 T I T T

|— S

lllll ALISN3Q 43ImOd

Ol INg) LNY1000 ()
Ia3sls &
dv9 3H ®

XIH1YW 13n4 @)

= anos 3H (O

—— JUNIVHISWAL

ALISNIQ H3IMOd
/

{ TANNVHO 13Nnd)

(W /M)
8

SeF-

0001

(o0+]

JYNLvHIdNIl

{3,)




JAERI-M 4467

"uorjerado Lep g a99)% qydioy cuoyqeaado 1®IMTUI 9% ggdray wmagcy

wo(Gg ' Jo jouuryd somod sFwisae 3 ® JOo jouurygd Jamod sdesoaw ayy ur
I g1 Jo | q I
Ul ggorqnqrilsrp sangeisdwv g JuB[o00 SUOTInqragsip arngesodwmo Jue 000
PUB aAd9[s‘1on} ‘Ar1suop Joamod [eiwy (2)g¢-Frq pPu®‘aans[s‘[any-L£q1suap Jomod [vIXY (1196 F1g
{w3) FONVISIO "IVIXV (WI)  3IONVISIO IVIXV
0% 002 oSl ole] 0§ 0 062 002 ogl ool 05 0
0 _ _ T T © 0 ] T T T 0
- ..Jr!
\\\ ....Jr.....rrl.l . 1.........Ir......r......
0 .l.l-llr'l-':f:r ....l.r/
o g b S m s |- y
= l./ m —I..r...r.!l.
3 | ~ALISN3Q H3mod \ - ~——- ALISN3Q ¥3MOd .
INVT002
2 o i INY1002 © N
m IAIFS B z INT3S B)
w
Wv Ot dv9 3JH @ 006 = Ol avo 3 @ 008 4
= ~ =< \
— m
D. x_EMzzommm“ % u! A XIMIYW 1304 @ =
— o u anog 3IH Q@ m
L —— 34N1IVY3IdWIL Py m z
g 2 ™ gl —— 3ynlvy3dw3l !
~ [l (e} m
D I
o m v m
X =
z 3 m S
Z 0 L o
Moz 000i oz 000l
—- =
£ o
g L
[~ ]
— gz} ez |-
SAVA |v€= WL NOILYIOVHYI SAVQ O = 3JNWIL NOliviavdl
TINNVHO 39vyany T3INNVHD 39vy3anv
(o} 0051 og : 05l




JAERI-M 4467

ALISN3Q d3IMOd

(XI¥iVN T713N4d)

([ eWo/m}

cuoijeaado Lep 29p¢ 101w

1q31ey WIHGZ ® jJo sy uwt

SWOTINQqIIYsIp aanjeradwsy juer|[o009D
pue‘eaaays|anj Arr1suap Iamod [RIXY (3)A6 Fig

[OUUBYD MmO

(wd) IONVLSIO WIXY
0s2 002 o1e]] ool 0s o
or o _ T _ _ 0
\\\\lllnirJllul.fll
0z} T e ——
o N
ol ~.
s R
ol @ -=—— ALISN30 ¥3IMOd Y
= (%¥7n8) 1INVI00D &)
z IA33TS B
osh Mol —o0s
m dvo 3H ©
< XI¥LVYW 13nd @
- aNog 3H (@)
o8- c
m —— 3HUNLIVHIdWIL
g
O
=
Q03— z
=
m
=
e —oool
3
1)
3
[T}
owil
ge—
o9l
08— 0.9 Q0S|

3HNIVHIdANIL

(Og)

ALISNIQ ¥3amod

( XId1vW 13n4)

{gWa/M)

uotr9gasdo [EIYTUT 9B

1qdTey wWo(Gg ' JO [9UWUBYD mO] &yl ul

suoTynqriIgsIp einjeJodwsq jue[o00d
pue:sasojs‘enycL9rguop Jomod JeIXYy ()26 314

-

(w3)  JONVLSIQ IVIXV
0Ge ooe 0S| [¢]¢]] (¢]4 4]
o © _ _ , T 0
s lnfn....rr.rrr...
oz|- ffl,/r .
o s T
m N
ol ——— ALISN3Q ¥3MOd //
2 (%7INg) LNVI00D &)
ul :
ELEERL
ook Lo ® oogs
= d¥9 3IH ® m
< =
_ XIdlvw 13nd @ 3
L anog 3H (D D
CB- m 3
r —— JHNLVHIdNTL c
: S
OOt~ s =
m O
— —
— 02 —000I
[oFAL =
£
(1]
3
(2]
O.v_l
(74 o
09l
o1 { Ry oe 00!



ALISN3Q H3MOd

4467

JAERI-M

(XIHIYW 13n4)

( gWo/m)

ruotjvasdo Aep S§¢ ‘uotrgeisdo jBLIIUI

199Je Jydray moHCy JO [euUUBYOD JUIpRO] 1% IqdTey wWA()Gg Jo [euwuByd Jutpeo]
[0 W10J1UN 8Y1 UI STOT)NQGLA}SLp [en] wioJIUN oY) ul suoljnqliigstp
srnjeaedwa) pue Lrisuap iomod [wrixy ()¢ -Fig sanyeiadwey pue £y1suop somod [BIXY ()86 814
(wd} JINVLISIO IVIXY {wd) 3JDNVLISIO VIXY
062 002 osl ool 0 0 0g2 002 ogl ola]} 0% 0
o o0 I 1 w T 0 °r o _ _ ! _ °
(-4 S LETS
0 D e
nMV S \\Illulll.l.lill|l|l|f./ o 3 mﬂ\ T e
& | A~-—aLisnaa N % e ™~
ool B |, 43I MOd \ ol B HAMOd \
¢ \
= (¥7N8} INVI00D (B m m (XIn8} INVI000 (B
=z ELEER
ook ol avo um ® 008 m o9l_ mgl IS (&) oos
M Xidlvw 1 ) @ _M A B S @ 2
< nd @ s . - XI41vW 1303 @ R
o8l M aNo8 3H @ M M osl m aNo8 3H @ ww
m —— HNLVHIdWIL 2 m - —— JHUN1VYIJdWIL c
o T = I m
: " Bl 5
ool z B 3 oo z w
9 >
P g x| C o
| Toe 000! —pna| — 02 ocol
ozl z Soe 2
5 o &
3 3
wl o >
obt- .I.O_T_l
52 Sz
09if- wrQGe 1HOI13H 3FHOD o9l— W2 062 | IH9IFH 3409
ONIOVY0T WHOLJINN VIXV 9NIQYOT WHO44NN IVIXY
- oc 038 Q3aN08 . XIHIVA 1and  oog) oI oel— 038 G30N09 : XIMLVW 13nd ~loosi




JAERT-M 4467

1qdrayg wegpg e jyo

"uotrjeaodo fwp 227 1813w

[euueys joy ay1

ol suorinqriystp aangeradwsy juwjooo

pPUB<dadd[s ‘tonJAr18usp romod

ALISN3d H3IMOd

(Xidlvw 13n3)

{ gWI/Mm)

o8—

00I—

o2

Ot |-

091

o8l—

(Wd) 3DNVLSIO TVIXV

Qoe osl ool 05 0

© _ T _ 0
% T~
= \\ 1.r.......r
m y lf..l.-l..ll
Py T

J....l
M |---- ALISNIQ ¥3mod N
& o8 INVI00D (@ 005
0 3A33TS )
= \
dvo 3H )

T XIHLYW 1304 © %,
C
m aNog IH D
o | —— 3univdadwal
&
=
=z
m
-
oz —oocol
g \IE
O
3
(1]

9% Q0SI1

1eIxXy (2)gg J1g

IHNLYYIJWI L

(D)

ut

ALISNIQ dH3mod

(XId1lvW 303!

{eWI/M)

‘uotqerade [eTllUY 9w

W3rey wogpg ® Jo [eumBYL 90U ayy

fU0TINqTalsIp odangwroduwsy

e

ot

09—

o2

orI—

09l

1ae]000

puv‘osvapscjonycAytisusp Joamod jerxy (1g¢ I
(Wa)  3ONVLSIO TVIXY
002 051 00l 0g 4]
o T T _ 0
\\Ilr...l../
i
m ~
o] III;
~
jw ] N
2 L
——— ALISN3Q ¥3MOd =
%) | 006
5 2'[1N8) 1Nv1000 © z
303375 (B) m
jats 0
o dvo 3H (® 2
AL XIY1YW 13nd @ c
0
Q aNnoga 3H (D m
B | ——3univdadwal ~
o
= (@]
m —
m
— 02 —J000
=
o
3
og

o8l

00s1




JAERI-M 4467

*uctieaado Lep L1z asqje 1YIrey . -uotqeiado peTiTIUL j® JyIroy

wo()Qg ® Jo |2uueyo aJrvioAaw oy} ul wo(QQz ® jO [auurys sdwisar ayq ul
SHo1INQligsip aInjriadue ) juB[00D SUOTINQIIYSIP sangvraedwey 9uEB[00D
pue‘oavaje<jeny Lr1suap Jomod [rIXY (2)0TG F1g pu® oAdas[onFAIISUAP somod Je1xy (OIS F14q
(wo) JONVLSIO TVIXVY (W) 3JONVISIO VIXY
002 Q4] Q0l 05 o] 00¢ 081 Q0| 0s 0
or o _ ! 1 o or e T T 1 e
.\\lnl-l../
[orA = - ] Jr
\\ /J ~
) r r...-.l..l.llll ) o .....-.........I....r
M c | TTTT/=- -.-J O m ..I......./
£ oyl I |----ALISN3Q ¥3mod e Zorl- & N
) (g) LNV1000 (§ > g A ————AlISN3J H3MOdJ i
A ~~
=] 2 IA3TIS B =) m C_n_:mr_.wdl_ooo@ > .
zZ oL Zol dvo 3H © 005 & ool ool AT B ~{oos m
»n 09 v m @ 09 = dv9 FHE \ =Y
~ . XI41YW 1304 @ Z P, . \ 0
), o XINIYW 13N4 @) \ al
- 7 GNOB 3H (D 2 - T anog 3H (D , >
2 2 | —— 3univaEdwal 2 2 e
c 08— & B € ol < pm.
i a d m m | —— 3UN1vy3dW3L Oyl 5
< \ m = ) @
= > - B I - -~
Dool- 2 & 300 Z o
A m — » =
= m
> C - - @)
oz} 20 000! Eoul -~ —{oool
< g & £
= o S =
O
5 3 3, 3
3 — - ™
o ovir— ovi- T
09— 09l
oBl— og 006! 08|\ og - G0SG|




JAERI-M 4467

yqdteq wogpz ® Jo

-uor yeaado Lep 4,7 l1e9je

[PUURYD mo] @) WL

SUO0IINQII)SIP oanjeiadme) juejooo

pPue eaes[s‘[enJ Arrsuap somod jrIXY

H43Imod

(XI4AvAN 13Nn4) ALISN3G

( W/ m)

o2

oy |—

09—

08—

00—

ozi—

Oovbl—

09l

OmPi.

052
4]

FONVLISIO IVIXV
00l

(wo)
[e]eT4

AL3ISNIQ Y3IMOJ

{T3INNYHD 13n4d)

o2

{eWI/m)

g

Ol

—_
i T

-——~ ALISN3Q H3Imod '
IN8) ANVI00D (6

3A33s @
dvo 3H ©
XIHIYW 13N3 (@)

anog aH (P
— UNLIVHIINIL

(@119 319

0s o]

00%5

JdNIvy3adw3alL

(Do)

001

Sl

Q02—

o
<
T

o
@
!

Q
D
\

GOl

(XIHLYN 113Nnd4} ALISNIG H3IMOd

02—

{ gWI/M)

oI

08I

o8-

uotrqeasdo [BrjIULI )%
1ydrey wopQgz ® JO [eUUBYD MO0] 8y} ul
suoTquqraisip sanjesadwel juefo0?d
pue 9ass[s[anyc<4A11suap tomod [BIXVY ([T 1GC F1y
(wo) 3IONVLSIA IVIXV
Q02 234 o0l QG 0
° _ _ _ 0
\\lnl.l...l...
e
.rrfr.rrr..l
™
»......Il
N
——=— ALISN3Q Y3MOd A
o,I_ijm: INV1009 G 00e o
IAIFS (B). \ M
dv9 3H ®) m
XIMLVYW AN @ 2
anNog 3H pul
u%Emun_zm:@ S
m
o
(474 —{000I
O els}e)]

ALISN3Q M3IMO0Od

[IINNVHD 73nd)

{eWa/M)




JAFRI-M 4467

“{ 12edwo o

passaad joyjuotivaodo Lep g1z Jeaje

jqydrey wogpg ® Jo [auue(d

107 oy9 Ul

suoTIngiJ3sIp sinjeradwag juejo0D

pue oasa(sfjenycfqrsusp iamod JEIXY

ALISN3IQ H3IMOd

{X141yW 13nd )

{gWI/M)

og

v i—

0:] o

o2l

obl |-

0g8l—

ol

(W2) JONWLSIA TV¥IXY

002 sl 00l 0%s

ALISN3Q H3IMOd

( IINNYHDO T3N4)

[}
™

(cWa/m)

0g

(Mg 16 314

T T T

e —— e —

~---ALISN3Q ¥3mod
| ng) LNVI002 ©

IA3IS B

dvo 3H ©

XIMLYW 13N3 @
anNog aH (D

—— 3UNLYYIAWIL

—000

Q0S|

JHNIVYE3IdNTL

(3]

- (3ovdwmon

pessaad joy)juorrersdo [eI3IUL e

1319y wogQy ® JO [eUuUsYd 30y 8 ul
guorquqriqsip surnjeiadwsy quepoon

pur oasofs‘iony Lrrsuap aomod |mIxy (NZTC 'ILF

ov—

ALISNIQ d3IM0Od

08—

00l

( Xigivw 13n4d)

Qel—

{cW3/M)

orl—

09| -

oBli—

ALISN3IQ YH3IMOJ

(TINNVHD 73Nn4)

[ gW3a/Mm)

(wa) 3IONVISIA IVIXV
002 [o}:1] 00l [o1%] 0
0 ; _ T 6
\\..l:r..l...l
J
rl.l
/..././
....I.......r..rl
A
--~ ALISN3Q ¥3mod o 00
o' nne) INv1009 @) /]
IAITTS B .
dvo 3H ® \
XIYLYW 13nd @ \,,1
anog 3IH () @v\k
—— 3¥NLYHILWNIL ®
o2 \l/ooo_
og b 00s1

IYNLVHIdWIL

{2



JAERI-M 4467

Trys ey
wopgy ® JO [eUURYS sHwLosAr 97
ur dnoang [on) Y)im UoTJnqlayslp

sinqetodwaq |®IpEI jO UeTIBLITA (g T'C A1

{U2) ONVLSIG WIavY

02 gl - 0l S0 0

(fop) o

dvo I

INVI00Y 3IA3FIS  XiMLvW TEN4 hrzom IH—{00s

o e _

(%) IXNLYHISNIL

— ) . Fots's)

00Gi

-9qdi1ey wopgz ® Jo [euuByd j0Y o7
ur dnurng [enJ WITm UOIJNQIIISIP
einqeisdwa) |BIPRI Jo UWoTBIIBA (DNETS I1H

(W) ONVLSIQ VIQvy

0¢ G Ol §'0 0]
T T 0

|
_ ‘ (hop) Ltg -
. op) 0

MTF NOILWIdv Yl

L

AINVI00T  3AITIS; Xidlww 13N4 aNO8 3H T|°08
i %
m
_ >
| d
_ x
| m
&
Lo | e
— 000!
= | AW
p>
S S >
.F/
IIII
! d
_ b y“.qonrll.'rlA ||||||

r 008l

-93~



JAERI-M 4467

"3Yd1ey WOGy B Jo [oNuUBYd mo| 8y}

url dnuing [any YIIim UOTINQIIPSIp
aanqeroedwa) jwipes jo UorlBIIey ()L TG Irg

(W3) 3DONVLSIQ viavy

o2 gl o1 S0 )
_ _ T 0

|

_

_ (fop) 2pg ————=
7 . {kop) 0
|

dWIL  NOLLVIQYHY]

dvo IH \|
INVOQI 3AIFIS | XMLYW 13n4 QNO8 3H—{oos
1

(30) JUNLVHIJWAL

—000!

~. A3Uno
.M,ud.d@.fl.r.flllll

i 00sI

—-94-



T1Ydrey
maQpg ® Jo [euueyo oderosr 0y
ur dnuaing [8nj Yiisa Wol(NQIIGEIp

sanqeiadme [BIPBI Jo uUoTJuIJI®Br (B)p TS I1 g

*qydrey woaQgQg B JO [SUUERYL 907 8y
ul dnusng [9nJ Y9im worIngligsip
oingeiedmoy [erper jJo wolgeTamA (NP 1€ JF1g

(W3} JONVISIA WICVY (W)JINVLSIAQ Wiavy

JAERT-M 4467

0z gl o'l S0 00 0z gl o'l g0 00
[ I T 0 T I T T _ 0
o _ (opysLe  p——- | | kop) ssz |———m
(kop) o — _ (Aopy O _—
| | INLL NOIVIaVYY| | L ANIL NOIVIQWR)
J4v9 IH dvd m:z_
AR TR 5 ) | 0
Z
Fz«iwu 3JAIITNS | XIHLYN 1304 gNOG 3H ] o%m ._.zq._ﬁf@u 3A3IIS | Ximlvw T3nd lanog " M
_ _ W : ch
/ m. | m
1 \ _.um m
5 o g
]
=y i —{ooo! ooal
i /./I.I $\ 1
Ly
I e
_ ]
| 006! 008!




JAFRI-M 4467

At ey wIQQg ® JO [9UUBYO mo[ 9Y)9
ul douang (enj Y3ism uwolINQIIgsIp
sanjeyodumey [eipel Jo wWor)Bla®A (P16 I1g

(W3) 3JONVILISIA Aviavy
0z g1 Q1 S0 o

1 —_ [ f 0

. __ (fop) Lle  —mmmwee
i #op) 0
| _ FNIL NOLLYIavYNI

| 499 3H _ 4
¢_ -

i _ —oos=
ANVT000L 3A3TS | wiww g |onog aH| MW
y _ T
_ >

=

[

2

m

<

e

0001

00GI

-96-



JAFXRI-M 4467

"IYFrey wo0gg Jo
*1qSTeqy wo(g Jo [suueys joy Ayl [euueYyd Fuipeo| [enj wiofrun 371

ut donuang [enJ YITm UOIIBIIBA €11

[#rpey 916 91y

ur dnuing [8n) Yiim UoOLJBIIBA S9!

pue ToOTQNQra}sIp ainqesaduwey pue worTINQrIgsIp sanjeaedway [1pey ¢S TG S1yg

(W2} 3JONVLSIO IVIOVY (W2) IDNVLSIQ TVIAvYH

02 m.__ = o.g_ m«_o 0 o oz ﬁ _ m_._ m o_.” m._o oo
I G _ _ (Rop)  Lpg ——————m
{fop) 0 —_—_— ' _ (fop)  ©
WL NOLLYIGYNY _ | ANIL  NOILYVIaV MY
| _ t _ | T =
= | | avoan _ S
V9 JH-] ~oos § _ o_ ' | o
. 2 __24.3 | 3A33TS _ XIYLYW 1304 _ozom ] .
y - w ' ' " ) %
| " | | | | 3
_ = oo : —1000i™
o _ _ __ Wo0GZ : LHOIAH 3MH0D
w3002 : LHOIFH 3HOD _ _ __ ONIQVOT WHOLINM TWIXY
| oNIQvOT INOZ TWIXY T 38 GIANOS:XINLYW 713N
§S34d LOH : XIM1¥W 13n4 —0°0 _ "
_ ;T
1 _ _ _
|
| _ || __ //Easo |
_ . ! ~ — 006!

00s|




JAERI-M 4467

Upper ; Core Lower
refractor reflector
i Irrodiation fime

0 (day)
347 - (day)

Fast flux

Neutron fix (I0enf sec)

0 L i i ! i I
0 50 100 150 200 250 300 350 400 450

Axial distance {cm)

Fig.517 Axial neutron flux distribution in average channel of 250cm height.
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Fig.5.18 Axial neutren flux distributions in average channcl of 200cm height.
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Fig.519|Axial neutron flux distributions and their variations with fuel burnup
in the hot channel of 250cm height with uniform fuel loading.
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Fig.520 Coolant velocity distribution (axial direction).
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() BELBHF Y xS EH - Ter * ’ .
CEEBE TR 2T, 5w/ BREEORKEENLABORETBRELCS AT, T
HFEZERER DA, BROBERIEDWT, %%#ﬁﬂ%ﬂ—bDEL[GHT©%%I
D, BEFY YA AOHETHERT IOTEFREOHE L whaﬁlﬁﬁ?o '

(i) ErEFR
| 6.2 KHEFTy A vATORUFIRAKEHFEL, PHFREEBERT. P4
FHRELL BLUACEIEOTED EOTIBS ¥ 4 R RO E— %2 TRES 18
EAELOCEL , BnBESEERL Tn D, :

Table 6,1 2—REGION CHANNEL CONSTANTS

FUEL MATRIX | MODERATOR
ITEMS OF CHANNEL CONSTANS

| REGICN REGTON

RADIUS (en) _ 120 | o231
ABSORPTION CROSS SECTION (cm~l) 0.01490 0.00024
TOTAL CROSS SECTION C(emm1 ) 0.24016 0.3677
DIFFUSION COEFFICIENT  (o=) 13404 09322
VOLUME FRACTTON (=) 0.2698 0.7302
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Fig.6.1 Model of a fuel channel for calculating

neutron disadvantage factor.
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5 pin)/8 = 09990
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=
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0 f s r
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RADIAL DISTANCE

Fig.6.2 Neutron flux distribution in fuel channel.
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REEHN THEBRORBERRELZFE LA, HEEHELLAFRER-HENCEL &
DHfIHER S ORARIGEBFEZ KD o MBLERAFLREBROFLOMEEE Yy 5 (7
BOBK T v ¥ 73RO S ) THBBERFAITL BHHEO MM OERING HEOZ L5
CEFHFFHROBMETE L ko MO THEEHEMOFBYHR ( shadowing , anti—
shadowing effects) i d+RHICHEFEE IR Twhwir, SiEHEOTE HESTLELIe TR
REBREZSH LY, Lo LEEEIBAIN2ARE1 B0 0L LA,
FKCREELAFLOECCHFATR B2 L I TRICERRENEDL B BRFLHFRA > #~
A2 R EDTRHME L,

71 EFNLEFEFE

RIGEBREZHRIETFIAROEE I LEUNICRD 2, T2bb, HIEEREAKE 2
BAEFHESNGOELZE L CHEZEE PO LA A+ DRBEYBRTEROLELERD 5
BrHIHBEOXLERRES FHT 52 LKL %,

1) FlEBZEA T 567 &R ERIKGE ,
FRBHAE oy 7 BEENERK T2 E LARE 2By S £33, EEOFLT
RTEOBE 7 vy 2 BOHFLT s ¥ 2103 + OHEHFATL (ELEFICK 5 L 20RO 1
FEBESFLHACKN s v REBEATA2ADOHNTH 5 ) 5550, MEMLLT1 XofHlaiEy
hOBE 7y 2 06T 7/3V (Vg B1BB Yoy 2080 EHR) &L, TOoKKT
1A FIEEL P LETI2OHET e r2E2 5, HIRHETHATLIRBEO v vOBRBEORK
RUAEA4 —n FFERE FRAETRE,, v2, RU Y, 3t & Thi,

yE-{ ¥ ”2; 28,.,_, Ea o
(’Ff)~—5:—a~;(vf) =3 ?—(vf)g.

BL, »ivIeflti+a, o
BB A RO, w1 OEBBREERE, +RoNT, Fuso RSk RINEL FE+ 5H
BTEB, 3 BEOIOCLTRDE, 1 XOHBBETLETEEML e rCErnT, BE
ELABBES 2 EbFRT L LTF, NEBER(HEBONS L —ER LAKS ) £ RbT
BREELTCEREAWTRYE, KOBRABRT TS,

2. 8V=3,,r Pr Vr+Z.,0 Fc Vo o

ftoT Ve 3 Vo ¥
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E(wo)idt, 10,3003 xR LA, cDEEAETH I~ b OFE (8/cc)
i£1.85.1.95,187 Td 2 ( GA—-2827T L3 ),

—%, BEOHADOMEE Hastelloy —X & LEO#E % Table 7.1 KFRLA (ZEE
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4108 BRERHEDR, OFRANRER xv Y b & Dn £GEE (SEeo) THAT 2
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Table 7.4 KARLASOTH B, Table 7.4 KARLABMIDVEL RN, 1 9XKD
HITEE FIICERRA L AR T S, 91025 Fake [ I/kef1( 2 HHETHFL) ~1325
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Table 7,1
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S BALRRNET AL ANZ E5 L Twd,

Material compositions and meutron cross—

sections of Hastelloy-X , (Density 8.239/07:73) 

COMPOSITION (e, (THERMAL) | £, (‘THEEMAL) (TI—[ERMAL ’I‘HEI{MAL
8 AVERAQGE AVERAGE
(%by weight) (ew?) for el
Fe 185 111 0.1674 1.076 001622
W 0.6 5.0 000245 8166 0.00400
Mo 9.0 . 7.0 005138 1.148 0006843
Cr 220 3.0 005382 1318 002364
Ni 499 17.5 071208 2041 008305
Total 1000 09871 013534
Table 7.2 (Controi rod crosssections and other parameters
5 s |5 Klse A ;5
) Z(B4O+G) 2 B4G+C> E(B4O+C) ( 40+0) G:G_i;_)
B~ - : +H-X ; o +H-X ) 43
-3 a
COONTENT cm en1 el em! BsCHCHH-X
1% 0.3195 02274 04692 0.7281 90,7620
10% 3.225 1.6802 04663 07267 03019
30% 9.466 48001 0.4408 0.7140 01295
x (B4C+C) indicates the region of sintered mixture of By C and C,

(B C+CHH-X), the averages over (B4CHC) region and guide
H X or Hastelloy—X
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Table 7.3 Worth of one control rod, okeff keff(%;
and neutron flus depression factors. ¥,¥ and

control rod blackness factor , A.

| " B-CONTINT
\(% by
CONTRO
ROD weight) 1 10 30
DIAMETER
(cm
; 6 0.6023 0.9636 09943
8 06318 0.9681 09951
6 1407 £810 1295
9',;
8 1477 5373 1454
r 6 1.852 2838 2.954
(423
8 1.90 2 3016 3128
Akeff e ff 6 1.228 1.580 1.600
(%) 8 1.490 1824 1.844

* Note ¢ Worth of one control red is calculated uging thermal
utilization method on the agsumption that contrel
rods are inserted into 5%_ E+*U fuel hlocks, 7Vp/3 of
which volume 3.5 taken to be an equivalent cell volume

(Vg is the fuel block volume per unit length).

Table 7,4 Total control rod worth and shut—down margin

Number of contrel rodsiAccunulated Shut—down margin %k

fully inserted in core worth(%-%%%%i)Two zone core Three zone core

1. One pair at core 2.34 0 ' 0
center

2.6 pairs at core 12540 0 0
periphery

3.12 pairs in reflector 2040 0 0

4. One pair plus 6 nairs 14.84 0 0

5 One pair plus 6 pairs 3524 10.25 1325
plus 12 pairs

*+ Wote : Maximum excess reactivities for two zon and three zZone cores

are estimated as 2499% okeffrskeff and 21.99% ~Akeff keff, respec—

tively.
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Fig.7.1 Dependences of worth of one control rod and of blackness
factor on natural Beron content.
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Fig.7.2 Control rod boron depletion (r. =3.0cm.
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8 FISERHREERE T 2~

8.1 REERE

(1) BEEERHK .
FLEFRBOREERNEHEENEITE6 woTdb thb, BNMEG6wL ORTFEH(
BTy 2 ) AWTRBEE (Y 75— )RETEH LA, TohEE, EPET 4
¥ —EH BT AR FOERRRMERZ,, , BRENFEHRE, 256, BN bEE

2,
F —za,f + zr
Ry, TOEAFELILTEE LA, T4%bh,
o - L oP __ 1 83,
TP T, Z, ¢+ 2, 5T

Thd, BHEERH L THEE XL 2 BEPOBE L+ RETSE(600~1200C),
PROBHE B AR B,
—-316%x10"° &k k/C ( 0GWD/T)
~343%x107°% ak/k/C (20GWD/T)
—376x1075 Ak k/C (40 GWDAT)
EED, WL LI T b=y AaRERL, BEREZAN~KE (R 3,
(@ B#R(=xV-F, Fovz) ORERHK '
BEOEE AN BBBRE 6 woORERTOERRENETRET LI O LL A, BIHEF

R RBORENELZ S L ABBOBFETABEDOENE LTER LA, T2bb, #
P FIHER froi,
fp = zaF¢FVF

.S}'::i{;si Vi
1
T3 b, BERIL,

1 Bf 1 6z, 1 gz
CaZ — —m-=(1~1p ) ( 2P 29
tr 873 za,F 2 Tg 2'.‘;,G dTa

L b REMsKEETE S, AL, i BEEE, FRrIUGRAR, [@zxd. tACLD,
HHoBERALLT, '
—1.34x107% ak/k/C ( 0GWD/T)
1.10%x10~° ak/k/C (20GWD/T)
1.50x10"% Ak k/C (40 GWDAT)
21350
3 BEHOLNFHB
BHEM Y v A DEREC LD, BHHROKRRRERLD, TOFETRRKVNRDT

¥ BT ABPEIFRAEOEMC, PRI BEETRE L o
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B B QBRI R BT b, TR b b,

1oy 2.0 $a Ve +'Za,0 ¢c Vo

fr 2. ¥r Vr Z.r ¢7 Vr
THHC EnL, ENFEEE |
_ 1 afp - Za,0 Vo } 9%,,0
C -~ T T AL 1- 2
F fF { ‘-'a ,F VF Za o} 8P

LT A, HL, CRBAMERTIEFCT2L. EHEMAR I ZHPETABECQE L
BT B L, ARG e 0BE BT ORBRARE 1 5 ERRERK,

~1.08x10—% ok ke (0 GWD/T)

3.73x1077 ok kA (20 GWD/T)

-248x107% ak/k A2 (40 GWD/T)
LRDR, |

8.2 EHNT x—
(1) eEFFHEEG £
:‘}Zj";jﬁf:‘ﬁ%?#? 2% 2B 7 A mBRPEL @ﬂiAECD b ETHE TS,
L= Lipermm +L1ast
»gthemal i”go\-@fasz (zd

,gthp;mal = ( _Vth 'za th)_

‘gfast_ = ( vf .‘:.'gd f )_1
BB, Ve T RENFAEOHETERS LCRPEFEROPETPEEE, Su, Sa

 RTFHERRRMES TR L, THFREEEYE,

— {Vn van{v)dy _ .f}‘f“’gﬁ(E)dE { ¢(u)du |
v = e .. - . . .
Yo LB, $08) TP
.{; n(v)dv ‘\TE_F{L m . dE ’J_fuc ‘V,"—E_ du

CLYRET By PHETFHAE EEFTHRFHETRE 1 A+ F~FPRTEAN7 b1
L, BTN E LTHS 0T 2 ¥~ HTRFERR2 b rbbthFREN Lk, K5
BRI 6 wok L U8 woOlERE S FROPEFFHHME Table 8,1 T/ L Ao

(2) ERTHETFEEIE F

BT ICL ABAE THERT L BEFETOS 223 DEL, BRI FHOBRRTHETE

WAFEAhy 5v—235, TAr=0a—239 RIXTAr=a—241 OEBETE

B PHASERETE L THE LA, T52bD,

4= Ni-235 ° FAuezas + Negeao © Fpezas + Newzar * Fpeza

Ni235 + Npy—23s + Npeza1 o
(B, EAL %D Hoois s Bpesze 2FNFN00064, 00021 &L Ppezar & Apuzas
LIEIL & L, MRBIRESEE G wok L U8 woDEME TRy A EBRPETFFHERDE

B % Table 8,1 W= L%,
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B A4 oHEH
M2ETEE LATHIVEHGL s L UBRTHETIFEERIEL 2N, B4 %k
Table 8,1 CmT & & 310, Fig.8.1 I Leuer 5 Lonermas & B TER L 2o

and B¢
T 8
{FT) — ,
. 56971x10"" - 45053x107"
0 6.4000x107" 6.4000x10"°
112339 142055
4.4555%x10 " 3.6778x10 "
20 58369x107 5.9864x10°°
131005 162771
43938x107" 3.4631x10*
40 53360x107° 56265x10°
121444 162469
46653x10 " 37608x10"
60 47977x10 5.2497x107°
102837 139589
- 48874x10 " 39130x107°
70 45068x10 ° 50511x10°
9.2213 129086
(Note) UPPER £ (sec) ,MIDDLE B8
LOWER B/2(sec”')

Table #.1 Neutron dynaﬁics parameter. £ , B

—1 714~




20

o

B2 (sech
iy

parameter
: ™

Dynamic
o)

x

JAERI-M 4467

Standard fiel block
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6% o _Fost ___
——————— 8% Fast
[ ] ] | ] ) |
| 2 3 4 5 6 7

Burnup (XIOMWD/T)

Fig.81 Variations of mean life ¢ and /7.
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A2 0O ADHEEE ERTAC LIS T, cORBMRIGETRIRI S EHTHETS
B, TOBE, FIAES - A OBLABEER1IVZ (R T, EEEHHE) ST
T, 3000EOERFELZOHON e YEERVBEONT 0 $BEC 2L, BEOCZOD
BEOETHRISECEFLAE 2EHNEHILE®EL AR W, TR LD IRTZAR,
ﬂﬁﬁ©mﬁ%$@%fééﬁoChdﬁﬁhu|@&&Bfﬁﬁﬁﬁt%k%ty@ﬂ%%
D30 EELLR, SEFMCEHLZONLZLZWHRIETS 5,
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COHBRAD TR W, Thif, REMEERHOFHMCEL TRSEORFCELRT %
b\, THIC, mmﬁzémm®%ﬁéwfaéxeﬁﬁm 8 RIGEEEoREREK 2
W SEFENBEE L ZEICE 5,

{5) %@@Zi%@ﬁﬁﬂﬂﬁ,mﬁﬁiﬁﬂéféXgownﬁ@&ﬁﬁ@&@ﬁ@%%

—116-~



: JAERI-M 4467
EHL L, EREKLERNCHESEREHEICLTH (L L, (il BRAAFHEOMET
H5EABYEBMEOER L RSB OEMFFL, T o liF Lz D h o - MBI
W A WEF, rEERCES A~ RoBTr #0C, BEEnZ T aeTREEE, rER
&, HEHE SEEBLTIALYERKELRZIEEREEFHoHE5h, AL CHHAHE
MIERBURCEE0E 95, FL4ORHETADRAEZLE N, Wik, Bl1ERELKLabL
FED, HAFERCBLTIIRMEORWHEXHAL, ERF -2 L0oHBE AP CR oA
T, BEHCEREEE2 55302 ERAERD 2L, VMAET, FHFEL ID2TTabhk
DEE BT TFMAEN R IO DN, BEFRA Y OEREAFCEGRAEICIN
ThANERE £ DD EELTND, EOCEAFEELLHENI EHEFOFELANT,

B IBE P ARFFHEOILEBELEL LR, 2~3 0 HBOMEET BLFML AL 2
DRENDAERBEOIDCEDR, L LREOEROEDTE, EOREILL S EFHFL
e77/b@Bﬁ&Hﬁ%%%KL(%E%Vﬂb%Oﬁm%Téﬂf% %@EE@@&&
AR LT < ), RICFLe 75> + QRFVCLBZHRFEI 2T L, T o8RG
%&&ﬁ%%ﬁﬁ@ﬂ%%j%b,cneﬁ%m%ﬁ%?%gofmaﬁﬁ%ﬁﬁ%%ﬁ«T
BO b, aLRBEHOBETLIIORAF N EHBECL TR, LROATY 72 ®TIE
REEATEWTE, ChALLEFLISLETAFG 75 P OBBELEE, BFHE, &7
Fk L HAYHE BEtCBLTONRENESEsELARKIN S, TOLET, HETERS
HALEDORHFEE CET B, TOB, BFEnoTInwigY, BELElRT 5 HECERs
DFERELLNACETE L, CHLERFFHONEORETLRLEBDL LN L DIOERD
AFBHALTROPCMARTH L ERERETH b, By OFEE LT L TT
FEUBREWDT TR 58, HSLEZECEELASHE, BHAEELT(NLGAH5TSA

WEHIToBE, HHHOHBEEOFEBNCAZHIC LROFHE Ty 2« £4 ¥« 75
sMELTHCEBBEETL L, AENBHOZWRETHMOFT~ECETL T T L
HREICEAD, BoXohbORANHEICE S, CORCHAT, KELTFEINRTHS
ﬂﬁ%%%%tfﬁiﬁ@juwy-%4%»%5A%%T%DT¢&L.%ﬂ%ﬁﬁmbf
EEREAELENEZEL TN S,

# o

AL riFo K bi VRPETFHHERERIEBERICNS WS L HFICLA DR, 2K
HELTRT B -

—117—



(2)

. JAERI-M 4467

% X W

'\\%

BEREHE, ﬁ‘g'. : fjggé@%ﬁﬁx%gﬁ@a@%ﬁ?ﬁﬁf” JAERT—memo (¢ 2B53)
H£4419(1971), | |
FEE— PERE, BERE 5 BEASAREF  BTREHTT - b
DELIGHT, JAERI-M v #— b icCTRBFE,

7

R..K.Lane,L.._W.Nordhe_im, J.B.Sampson ¢ Resonance Absorption in

"
Materials with Grain Structure , Nucl,Sci.Eng., 14,390(1962).

i, FEXE, om % TRTFELRGFERT 2 — MPZADOCOHK A
. rr

towT: ZADOC-2,3 , JAERI-memo#E3974(%K)(1970).

A,Jonsson ”One—Group Collision—Probability Calculations for

4

A;mular Systems by The Method of Bonalumi , Reactor Sci,Technol.,.

17,511(1963).

—118— VAL




