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Design of a PuOl-UO; Assembly for the JPDR=-I1 Core

»
Yoshitaka Naitoh, Ryoichi Cnuki and Shojire Matsuura
Division of JPDR, Tokai, JAERI

( Received February 12, 1973 )

In the previous report "A reference Design of Pu(, -UQ. Assembly for
the JEDR-II Core," one problem considered was whether the pultonium fuel
could be used in place of the uranium fuel in a light-water moderated
power reactor.

In the present report, design of the test fuel assembly of mixed
uranium and pultonium dioxide fuel, "PUTA-I," to be loaded in the JPDR-II
Core, is described.

One of the important results of this design calculation is that the

array of fuel rods in this test assembly and the fuel-rod diameter are

the same as those in the JFDR-II fuel assemblies.

* The Japan Atomic Power Company.
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TABLE 21 Atomic Weights and aboundances of the elements

EIemen;t Nuclide Atomic ‘\A’eight Aboundance %
Uragiom | 307 23404009 0.0 057
255 4 2350439 07221
ae8 g 2380508 99272
Plutonium ”Epu“ 2380495 0172
239 Py 2390522 751255
240 pyy 2400540 195404
A 2410567 43287
T 2420587 0.8305
Oxygen 60 159949 99759
70 169991 0.037
180 | 179692 0.204

TADLE &2 Atomic number densities of nucleides in fyel pellet(n/cm?)

\a]}ff: chment 1L.Owt% 1.6wtd 25wi% ‘ 35wt%

Micleidée .. _ -
284 J 129679x10%° | 128927x10% 127798x10% | 126543x10'°
285 |j 164283x10%° | 163330x10* 161900x10°° 1.60309x10%°
238 {7 225851x10%2 | 224541x10% | 222575x10%® | 220388x10%
338 py 359953X10'7 | 640093x10"7 1.00055x10"® 140138x10'"
239 Dy, 171793x10% | 274942x10%° | 420768x10* | 601942x10%
240 py, 446840x10"° 715133x10%" = 111784x10% 156567x10%°
241 p 959866x10** 1.58420x10"° 247631x10%° | 346836x10"°
242 Py 189915x10° | 303843x10%" . 475102x10%" | 665437x10%°
1 0 459588x10%% | 459695x10%* | 459856x10%2 460034x10%*
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Table 2.3 Tue!l rod descriptian

(lad Material Lr—-2
Outer disa. 1223x0.05mm
Inper dia-. 10.71+£0056mm
Clad thickness 0.76x0.056mm
Dia-metral gap 0.2 8mm
Pellet dia. 1043+0.05mm

cogEROEENE, Pul, (U0, BEOEBEIKS 20T, BEMORRCHALTH,
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Fig 23 Calculated macrescopic absorption
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a function of burnup
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« 8000 MWD, /TU 0.9
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13 1 07
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as a parameter of barnup
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7§ PUTA-I Assembly
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PUTA—-T Assembly

f Control rod Inserted length
b
,E;' 4 5em
30em
Core averaged burnup:12000 MWD,/ TU
without poison curtain
e W e Wy
1 \ ! : !
! 10605010611 | 5
n 8 | | i
0.595;{/0.77 4/10.871 &957;&978 0.¢31 &858L&667
C ‘ I > [y c—+——J li__H::J
Q778|0978 1.070il]i1.1291j1.164:(11.166 LlZlU&884
U u i
s A : F s
p
0.8 84[1{j1.081} 1.1 22 {41,172

TIT L

)

f

L21531184 LIGILOBSS
ot

1472%

1122 L081L0884

1 I
LIZQ[LOBQ 0978|0778
!

0.870110.7741,0595

'
0.6 11,/0.6 05

Fig., 5.7 Radial Power Distribution

—28—




JAERI-H 5189

6 BRRHBENIRIE S A OFHEL

6.1 &

A JIPDRIFELHFF A2PUTA-TE , "HIERRCEFZ2ELEW  EEH T L
RREORECL T, JPDRIUFLEELTIHFE SN ThERBUNTEESRELT
LRE CHERPELAWZ T BRI b HET 5

6.2 X iE
BEEMHT TEHEORY T A,

1) MHEHTEE492W cn

2) B L ., FEEEER , FTREOLYONS -IOX 4 BEMIELTRD Lo

382

_ 4+ 13 a
K TE120 4,79x107.,T

T EE (°K) |
K:aEmgE (W onC )
BEAIER , KO 550V F P CERAN THABERTFELTITE 20 BH Loen®)

Belleﬁ),Kémpy”,Asamoto )3a=qul ancheria’ )@ﬁyﬁE’C@?)q

SR LSOOI VHENEEERD , FOS b THEMORIRER O L MY
IEASD ,FORBOLOF IUBEELZNWIDIT2WTITE 0
3) ’\"va‘.-?ﬁ@fﬁ"%’:*’f v TEAEERT 4860 Kcal/mPhrCEAiNV S,
4) Zr2HMEESEEFR1I1L0Kcal/mhrTEAV b0

5) %%ﬁﬁg@%ﬁ,JemrLonewaE&mximﬁbéo%ﬁﬁ%%m,11mm0KwL/
m2hrCT& 54,

6) HEMBER27TTCET S,

7)) BABARM SR, BhE TR 2 THERMOS = — M TR® , £ X DKo bo
BESMCHE T HETEMEY Fig. 6.1 WRT,

6.3 FEHER

HEEEF Table 6.1 TR To

BAEEECHA L TEEREL Lot -2Bes M REAWEMLL LABREOEL NV
o bELEET330C T oA, &7 Pul, OBLEDECLAMRIL 20wt R ORF L 3.5
M%@%%@“V;F¢0m£®&WLTGOCT®bo
W L LYON and W.B . Baily80%%IC L h it , PuOs O LEABAT 5 LN TH
ﬁﬁ%ﬁﬁﬁT?%oPUﬂklmﬁméﬂéPdh DEINEREE T3 wt% Th b, L
e L, 3 5wtho PuO, DEEHT2BAOKTRML BTTH o, NI, T
T S B IR IREE & MR BEATN T 28000~ 18T LT Ao PREEOETIELR S VY » MO

.....2 9__




JAERI—M 5189

Table6.1 Temperature in a fuel rod

correction ‘; i clad inner pellet pellet

factor of | clad outer surface surface center thermal

thetmal surface tanp.d temp. temp. temp . distribution

conduct ivi ty {
0.8 3 287C 368C  627C 23g80C |Tig:61
) - 25wt
0.8 8 287C 368C 627C 2270C 25w t%
0.93 287C 3680 627C 21707C 25wt
1.6 0 287C 3687 627C 205007 25wtH
100 287C 368C 627C 2010C 35wit%
1.00 287C 3687 627C 2070C 20wth
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