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Analysis of Nuclear Characteristic for Driver Region Core
Related with DCA Modification |

Nagafumi Aihara*, Kvoji Kanoh®
and Nobuo Ohtani*

Abstract

An analysis of nuclear characteristic of a driver region core has been performed
in order to contribute for the experimental plan of criticality safety using Deute-
riﬁm Critical Assembly (DCA). The driver region core is composed of two parts by
the inner void region and outer driver region loaded with fuel clusters in the DCA
core. The znalysis was carried out by use of the coupled WIMS-ATR/TWOTRAN code
system. ‘

From the present analysis, we could understand the effect of nuclear characteris-
fic due to the parameter change of lattice pitch distance, coolant material, void
region diameter, fuel loading pattern and so on for the driver region core. The
items of nuclear characteristic obtained by the present analysis are effective
multiplication factor, critical heavy water level, critical '°B conceniration,
control rod reactivity worth and so on.

Furthermore, the analysis of nuclear characteristic of two region core, which
is composed of test region including fuel material in the void region and driver

region, will be performed as the near future work.

% Criticality Engineering Section, Bxperimental Reactor Division,

O-arai Engineering Center, PNC.
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Table 1 DCA’ s Physical Constant
1. Fuel Assembly
{(l 28 elements assembly in 3 circular rings
. Pitch circle dia
Ring| /& of elements of elements centers{cm)
1 4 2625
2 8 6000
3 1.4 2515
{iy Fuel Element
I 1.2 w0 Enriched U0, Fuel
Inner dia Quter dia Material Density
ateria
(cm) (cm) (grah)
_ 1,20 3w/ 0
Fuel pellet 1.480 enriched UO, 1036
Gap .480 1503 Helium -
Fuel sheath 1.503 1673 Aluminum alloy 24674
. . . Atomie M density
Composition | w/0 in fuel pellet w/ 0 in sheath (10%al)
By 1057 0.0002806
pellet | 2t U 867953 002275
(0] 12150 0.04738
Al 94698 005788
Sheath
Mg 260 000172

— 16
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@ 15w,/ 0 Enriched UOQ, Fuel
Inner dia| Outer dia Material Density
ateria
(cm) (cm) {grot)
.49 9w, 0
— 477 : .
Fuel pellet .47 enriched UO, 10.58
Gap 1.477 1503 Helium -
Fuel sheath 1.503 1673 Aluminum alloy 2674
Atomic # densit
Composition ws0 in fuel pellet wA o in sheath (10“‘"/“’1) y
#s5y 1317 0.0003503
pellet { 2% U B&563 002273
0 12120 004735
Al 9?4698 0057868
Sheath
Mg 2.60 0.00172
3 Natural UO, Fuel
Inner dia Quter dia . Density
Material
(cm) (cm) (gtl)
. 0711w/ p
Fuel pellet .1'480 natural UOs 10.34
Gap 1.480 1503 Heliun -
Fuel Sheath 1.503 1473 Aluminum alloy 24674
o ) . Atomic # density
Composition] w0 in fuel pellet w/0 in sheath (1024 /at )
By 0625 00001659
pellet |*3* U 87255 002287
O 12120 0046779
Al 9498 0.05788
Sheath
Mg 2.60 0.00172
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4 054 w/ 0

Enriched Pu0O,—UO,

Fuel ( Standard Grade )

Inner dia | Quter die . Density
(em) (cm) Meterial (gt
Fuel pellet — 14469 giéfww_/a%zenriched 1017
Gap 1449 1506 Helium —
Fuel sheath 1506 1.6 68 Zry—2 6523
Composition | w0 in Pu w/o in w/0 in sheath Atomic“/}ﬁ density
fuel pellet (108 et )
235 1y 0472174 0.000D1620
By 86782 0.02233
28 py 0.021 ooeo102 (.0000000234
Pellet | **° Pu 90360 04304 00001103
240 py 8440 0.04115 anaontoso
2y 0.915 0004359 000001108
22 py 0064 0000303 0.0000000767
0 1212 . 004440
" Zr 9822 004218
Sn ‘148 00004897
Sheath | Fe 0.14 QU00DY985
Cr 0.10 0.0000756
Ni 0.06 0.0000401
Date of Analysis ; 23 August 1971
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(5) 0.87 w/0o Enriched Pu0,—-UQO, Fuel(Standard Grade )
Inner dia Quter dia . Density
Meterial
(em) (om ) (grom)
_ 0.862 w0 enriched
Fuel pellet 1472 Pu0, —UO, 1017
Gap 1.472 1.506 Helium —
Fuel sheath 1506 1,648 Zry—2 6523
ws0 in Atomic 4 densit
Composition | w0 in Pu w/0 in sheath “a Y
fuel pellet (10 o)
2y 06194 0.0001615
238 g 86503 002224
238 oy 0.01% 0.000145 0.000000037
2 py 20.314 0.6849 00001755
Pellet
0 py 84682 006584 0.00001680
oy 0.918 0.006960 0.000001769
242 py, 0.067 0000510 00000001291
0 1212 0.04441
Zr 9822 004218
Sa 148 00004897
Sheath Fe 0.14 00000985
Cr 0.10 BLO00O0756
Ni 0.06 00000401
Date of Analysis ; 23 August 1971
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(6) 087 w,/0 Enriched Pu0O,—UQO, Fuel (Reactor GGrade )
Inner dia Outer dia . Density
(cmy (cm) Material (g )
Fuel pellet - 1448 g;fé:_f’u/o"z enriched 1025
Gap 1468 1506 Helium -
Fuel sheath 1504 16468 Zry=2 6523
Composition | w0 in Pu ;vf:li:ellet w0 in sheath Ato:;li;“ﬂ&/i;;sity
By 0.6194 00001627
238 g 86493 0022453
238 py 084 0.00641 . 000000166
139 py 6;5.92 04953 00001279
pellet
240 py 2177 01661 000004272
R o1} 946 007217 00000184
B2 py 301 0.0229% 0000005856
0 1213 004680
Zr 9822 0.04218
Sn 148 0.0004897
Sheath | Ee 0.14 0.0000985
Cr 0.10 0.0000754
Ni 0.06 0.0000401
Date of Analysis ; 16 June 1973
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il Hanger

Wire

. Pitch circle dia Quter dia . Density
M in assembly . Material
of hanger wirc center (Cm) (em) (g/ot)
Alum i num
4 10460 0.20 2674
allioy
c e o i . Atomic # density
omp o on w/0 i
pesiti n wire C10%* o)
Al ¢698 0.05788
Mg 2.60 000172
{w Spacer
;
OQuter dia Thickness Densit
#Ja in assembly ‘ Material Y
(cm) ey (g ol)
2 X1 11,44 0.30 Aluminum 2.674
alloy
Atomic #4 densit
Composition | w0 in Spacer (10“,0/0”!) y
Al 92498 05788
Mg 2.40 0.00172
#1 The positions are 70 CM and 140 ¢ from the lowest end

of fuel.




PNC TN9410 91-135

2. Fuel Channel
Inner Dia(cm) | Outer Dia(cm) | Material | Density(g/el )
Pressure tube 11.68 1208 Alumimun 2674
alloy
Ajir gap 1208 1325 Ajr 0001205
. Alumimun
Calandria tube 1325 1565 alloy 2674
Composition | w/¢ in Al ws0 in Ajr Atomic # density
Al 24698 005788
Mg 2,610 000172
Ajr 0 2352014 000001067
N 764794 000003942
3 Moderator
(i} Density of D,0 (9950 mol o) 1.1045
Matertial w/0 in moderator | Density(g )
D: 0O ?955 1.10504
H.O 0.45 0¢9777
Composition | w/¢ in D;0 Atomie #4 density(.2l x 10%)
H 005034 000003323
D 200223 006613
(9] 799283 0003323




PNC TN9410 91-135

4, Coolant
Simulated void ws/6 in Coolant -
fractionz%s Density(g/oetd)
1 H. 0 D,0O Hi BO, Air
0 t00 — -~ - 099777
30 6317 | 3682 |000921 - 10348
70 1807 | 8191 [00215 - 1.0840
867 045 2955 — — 1.1045
100 — - — 100 0.000001
Density(g/cl)|099777/110504| 1435 | 0001205 -
w0 in Coolant
Composition
D#void 30%void 70%void 867% void 100%void
H 11.1901 706953 2.0231 005034
D 74055 164744 200223
0 88809¢9 855231 B1.5001 799283 235204
! 0.0003158 0000737
B(Natural) 00014611 0003760
N 764796
Atomic 4 density {(10¥ /em)
Composition
0% void 30% void 70% void 8é7%void 100% void
H 00s671 004371 001310 00003323
D 002291 005340 006613
O 003335 0.03331 003325 003323 000001047
B{Natural) ooooc0cQ9 00000023
N 0.000039262
5 Others
(i} - Temperature ©220=295°%
(i) Square lattice pitch 22.5m or 250cm
(It Diameter of core tank 3005em
(VW 4 of fuel channel ( Standard core ) 121 for 22.5m lattiece pitch

97 for 250cm lattice pitch
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2 WIMS—ATRI— FAE6OEES 1 75 ) — OB
ENFRAT |LETHARGY ENTRAY |LETIARGY]
GROUP ERERAY VIOTH vipry |OGROCUP( EXERGY aV wioTe | viom
Ha¥ 28 |b.00 - 3.30 |o.700 {0.19237
1 | 10.0 - 6.0855 3.9%5 [0.49997 | 29 [3.20 - 2.60 {o.700 [o0.23841
2 6.085% - 2,679 2.3865 l0.49998 | 30 [2.60 - 2,10 [0.500 |0.21357
3 | 3.679 - 2.231 1,448 0.50019 | 31 |2.10 - 1.50 [0.600 [D.33647
4 2.231 - 1.353 0. 878 0.50013 | 32 {1.50 - 1.30 {0.200 {0.14310
5 1.353 - 0.821 0.532 0.49956 | 33 [|1.30 - 1.15 |0.150 {0.12260
[ 0.821 -~ 0 soo 0,321 0.49592 | 3h 1.15 - 1.123[0.027 |0.02376
7 | 9.500 - 0.3025 ° 10.1975 [0.50253 | 35 [1.T23 - 1.097(0.026 {o.023h2
8 0,3025 - 0.183 0.1195 |0.50260 | 38 |[1.097 - 1.071{0.026 [0.02399
9 0.183 - 0.1110 0,072 0.49996 | 37 {1.071 - 1.045{0.026 |0.02458
10 0.1110 - 0.0673% j0.04366 10.49978 | 38 {1.045 - 1.020|0.025 {0.02421
11 | 0.0673% 0.04085 [0,02649 [0.49985 39 11.020 - 0.996{0.024 |0.02381
12 0.05085~ 0.02478 10.01607 [0.49987 | 4o |0.996 - 0.972{0.024 |o.02i39
13 0.02478- 0.01503 DP.00J75 |0.49999 | 41 {o.972 - 0.950{0.022 |0.02289
14 0.01503~ 0.003118 p.005912[0.49980 | 42 (0,950 - 0.970{0.04%0 [0.0k302
43 |0.910 -~ 0.850|0.060 lo.06821
L4 10.850 - 0.780{0.070 [o.08594
a¥ 4s lo.780 - o.625|0.155 |0.22154
L6 10,625 - 0.500{0.125 {0.22314
15 9118.0 - 5530.0 p588.0 |0.50006 [ 47 |0.500 ~ 0.koo|0.100 |0.22314
16 5530.0 - 3519.1 £010.9 j0.45198 | 48 {0.Loo - 0.350[0.050 [0.13353
17 3519.1 - 2239.45 A279.65 |0.45198 | 49 [0.350 - 0.320[0.030 |0.08961
18 2239.h5 - 42501 1 81h.35 [0.45199 | S0 (0.320 - 0.300{0.020 [0.06454
19 25,1 - 906,898 518,20210.45197 | 51 |0.300 - 0.280]0.020 |0,06899
20 906.898 ~ 367,262 539.636]0.90395 { 52 |0.2Bo - 0.250/0.030 {0.11333
21 367.252 - 148,728 218,534 10.90396 | 53 10.250 - 0.220{0.030 |0, 12783
22 48.728 - 75501k 7322660.67797 { 54 ]0.220 - 0.1£80|0.040 |O.20067
23 75.501h-  48.052| 27Ah4940.45187°| 55 - |0.1B0 - 0.140[0.040 |0.25131
24 48.052 - 27.700 20.35210.55085 | 56 |[0.1%0 - 0.100|0.040 |o0.33647
25 27,700 - 15.968{ 11.732|0,55085 | 57 [0.100 - 0.080{0.020 |0.22374
26 15.968 - 9.877] 6.091]0.48038 | 58 {0.080 - 0.067{0.013 J0.1773}
27 9.877 -~ hooo} 5.877|0.90391{ 59 |0.067 - 0.058|0.009 |o0.14425
- o 10,058 - 0.050{0.008 |0.14842
61 |0.050 - 0.042|0.008 [0,17435
€2 lo.oh2 - 0.035]0.007 |0.18232
63 {0.035 - 6.020|0.005 10.15415 | .
&4 10,030 - 0.025}0.005 |0.18232
65 {0.025 - 0.020{0.005 [0.22314
66 lo.020 - 0.015]0.005 {0,28768
67 lo.015 - 0,010{0.005 |0.40547
€8 10,070 - 0.005|0.005 {0.69315
§9 10.005 - O. 0.005 -
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#£3 WIMS—ATRZ — FEHEO R L F—4FHESE

A LIRS <3 IMY - HE
1 10,0 - 3.6790  (Mev)
2 3.6790 - 0,821
3 0.821 - 0.05734
4 0.06734 ~- 0.005530
5 5530.0 - 3.30 (ev)
5 3.3 - 0,896
7 0.936 - 0.625
8 0.525 - 0.350
g 0.350 - 0,250
10 0.250 - 0,100
1t 0,100 - 0,058
12 0.058 - 0,030
13 0.030 - 0,015
14 0.015 - 0.0

4 WIMS—ATRI — FEHEO R £— 4 B

B O TR ¥—EiHE
1 10.0(Mev) — 0.821(Hev)
2 0.821(Hev) — 5.53 (Kev)
3 5.53(Kev) — 0.825(ev)
4 0.625(ev) ~ 0.0 (ev)
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#5 A4 FRIREESS MBI B F35 4 /S — 540 DU LR

2M7°% | BEMI | BmHEH %%

CORE-A 1.2%U K N EHi%88cn ¢
EREEES. 21cn
FLBHREISRE

CORE-B 1.2%U Bk b {h 5 88cn 9
EAKFEEMES. 21cn
RIS R

CORE-C | 1.2%U AN 3 M HE88cn ¢
BEREHEES. 21cn
WLEEELEE
CORE-D 8s B K § AN FH%88cr ¢
55 : EREEES. 21cn
1.2%0 EHELE 8S
AEI2E 5S
fhoE®  1.2%0
FOBEEIER
CORE-E 85 K AN EHH88cn ¢
53 EXHEEWS.21cn
1.2%0 EAEILE 8S
A2 5S
fhoogEEk  1.2%0

OB E ISR

¥ B EBAREYRA. WenE TP EMmRocaEF
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#F6 KA FRBEZRZECICET S F T 1 —a/iEdn.L ORI

F A4 FAEEE -2 BHBEE " 5
B &® &5
1 1,20 ALL X13(1) o & &
2 1.20/58/85/1. 20 HI3(HnEE
83cm 3 1.20/88/5S8/1. 20 CEI3( EE
4 58/88/1.20/1. 2u XI13(4) D EE
5 85/58/1.20/1. 2U M3 (s)nE &
1 1,20 ALL K)o R E
2 1.2U/58/88/1.2U Hl4{2)ynEE
88cm 3 1.20/88/58/1. 20 M43y mEE
4 55/88/1.20/1.2U Ri4g() o E
5 88/58/1.2u/1.2U Hl4(5) D EBRE
1 1.2V ALL KIs{Ho&kE
2 1.20/55/88/1.20 His(nmme
I18cm 3 1.20/88/58/1. 20 153 nEE
4 58/8S8/1.20/1. 20 BlI5 () E&E
5 88/58/1.20/1.2U X15(5) 0 & &

¥ RSN TV EABESERBREDTOEY TH 5.

FAMEHEESLRE  83cn T 1324k
AN HEER  88cnm T 1324k
TAREBES  118cen v 1144k
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1.2%U TWOTRAN (i 2 — N Hg) DB,? H—F - AL ATD
0 cm (karf=1.0)
(&4Rs) TWOTRAN AR FREGF BESRAKAL & DARWAKAL 2 sAEIcB 2 &
(BUSE M ED HED LTAS (EEEREL)
L.2%U SR & AR e R m E
83cm TWOTRAN
(K34 S50 (RIGEmEOE) | RKER [k
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&8 HTEy FORBKICK S EREEROEL

B Fr 9% (em) % BE P 52
20.0 1.146375
22.5 ' 1.163314
25.0 1.1742856
Z27.5 1.181557
28.0 1.182002
29.0 1.183037
30.0 1.183205
31.0 1.183083
32.0 1.181897
32.5 1.181449
35.0 1.177968

(EFENEK, 1 2w/ o UMK



PNC TN9410 91-135

=9 BFEy FOBARICK 3 EEEEROTL
(EAERARA F, L 2w/oUEED

BFEy F(cm) R AR
20.0 1. 159048
22.5 1. 234064
25.0 1. 279707
21.5 1. 307401
30.0 1. 324017
32.95 1. 332401
33.0 1. 333389
34.0 1. 334514
35.0 1. 335138
36. 0 1. 335108
37.0 L. 334916
37.5 1. 334399

®I0 BFEy FORBKICL 2 EREEROEL
(ESER D=0, L 2w/oUBRD

BT Ey F(em) EBEFER
20.0 1. 153481
22.5 1. 217991
25.0 1. 258515
27.5 1. 283483
30. ¢ 1. 297791
32.5 1. 305142
33.0 1. 305949
34.0 ' 1. 307130
35.0 1. 307532
36.0 1. 307261
37.0 1. 306507
37,95 1. 305983




150
180+ -

170 -

156 -

160 1 f

. 140 —= ]

[ I ] [

24.0 28.9

LATTICE PITCH (cm)

X24 BTy FOHEKIC L 2 REREERDOZEL
(FENEREAK, 1. 2w/o Uk
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T G G

K
—

20.0 4.0 8.8 22.0 2.0

LATTICE PITCH feml

25 5Ty FORAR & SR
(EHEARFEA K, L 2w/oUIKED)

LATTICE PITCH (cm)

K26 &Yy FORBAK X 5 EREEROZAL
(EF1EAD0, 1. 2w/oURRE)



F11 EREER, BhOIARUENSEROMG

*ﬁq_t'f/i’ Kinf Mga M22 l/(l+M282) Kef[
(cm)
20,0 1. 146375 1.351405¢102 1.415289x10% 0.9349815 1.071838
Ha 0 :
30.0 1.183205 2.551596x102 2.615892x108 0.8850271 1.047169
V31D 35.0 1.335138 5.412641x102 5,574702x102 0.7833725 1.046177
0,0 35,0 1.307532 5.001485x102 5.092369¢02 0.7975928 1.042878

N 9RO NT

BEE, EHEA I IR TEHEL A,

B2 (BHEEN Y)Y = (zﬁaﬂ)? = 2.561704x10-4

B2 (BAEmA 29 ) =

(& ) ? = 2.487400x1074

{R=150.25(em))
{H=200.0{cwm) )

GET-16 OTV6NL ONd
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#12 BUERICB Y BHEERER ORI

%‘?‘tu‘y'j" DR Dz 2 a
(cm)
20.0 1.115807 | 1.1688554 8.256644x10°3
H.O
30.0 0.977893 1 1.002534 3.832475x10°3
VOID 35.0 1.384808 | 1.426270 2.558470x10°3
D,O - 35.0 1.29744 1.321024 2.594124x10°3
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F13 BPALNCET B kerr (Koo) OBFE Y FREMO K

BTy 7 (om) Kinfinity (WINS) —FRAT F 5 A 73— FRIIAC
18. 0 1. 127383 . 06566525 1. 0066099.2
20. 0 1. 149343 . 07680321 1. 00754642
22. 5 1. 170249 . 08285522 1. 00003147
25. 0 1. 184669 . 08129406 0. 98431397
27. 5 1. 1927173 . 07264996 0. 96192652
30.0 1. 196151 . 05822182 0. 93394369
32. 5 1. 197348 . 04261684 0. 30625805
35. 0 1. 194838 . 021 é 63617 0. 87375134

$1 K ool 3EKBEEASEDE DI, T8 OBELENIENS B,
BRSO L TRICRIBERLVWEEZ 5N 3,

%2 EIKIKNL

: 200cm

IRHIAATE - EK

#h

B o: 1 2w/0U
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#14 PEFENENAS VR

(1} M
o N Y
PR 18cit‘-j—; XpZScmt'.'-y-‘f‘ 18cr§:t‘v1§ ;’pZSszv&"
I 0. 0083849 (0. 00791360, 0158263 0. 0150948
2 0. 0133246 (0. 013690310, 0262594}0. 0272505
3 0. 0143285(0. 018628010, 02810610, 03643138
4 0. 0159665 }0. 0427115|0. 0316238[0. 08181460
& a8 0. 0520055 |0.0829433|0. 10181560, 16059170
{2) X
T ISImefE-‘I- a ZSII:ml:'-yf* lﬂcfﬁwf ij St‘me-ﬁ-
1 0. 0262703 (0. 0219319(0.0260103{0. 0217234
2 0. 0243801 |¢0. 0_174244 0. 0238659 (0. 0170514
3 0. 1918187 0. 1250841{0. 18481061]0., 1199300
4 0. 7055569 0. 7525901 |0. 6635205 0. 6806661
& 3 0. 9480259 |0. 5170305 (0. 8982074{0. 8393709
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(3) Fi
B R F O OO O OF L
BT 18 cm¥EwF 25 cemtwF 1Bcm¥&w 25 cm¥ .y F
1 0. 0635722 ]0. 05381551]0. 0629432 (0. 0533039
2 0. 0044175 |0. 0032647 (0. 0043244 |0. 0031948
3 0. 0589564 |0. 0385736 (0. 0568025 (0. 0369842
4 0. 9387262 {0, 9856479 10. 88279781({0. 8914441
& &t 1. 0656723 1. 08130171{1. 006867910, 98438270
) () BA OERU @ WX WTWOTRANOOUTPUTLHE#LI,

@ =& B (2

W) X vor S0 KOEHLE,
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=15 BEHMIEORWIC L B RUCERSE
747 Keff*! Y ik BESR I BIBEES | AEIME, AR
CORE-A 1. 02203846 152. 3 26.8 g KkL20
CORE-B 0.95582192 | e | e & k12U
CORB-C 0.92183659 | oo R K120
CORE-D 1. 05956650 109.2 81. 4 L2/ 1)
CORE-E 1. 02209377 169.3 34.9 i, 1)

*U o EHIKAKAL 2 mTOKeff

2 IRGTEAL

. cm

*3  LUBAREEAAT : ppm

M ORTFEyF

: 20cmbE Y
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EI6 N5 A A~ ERECRISER I EER (F FEREZS3m)

YRS Ke f f B Rk legm e
S (cm) (ppm)
1 1.02466678 147.4 43.7
2 .07495975 84.2 107.7 BSF 2
3 07316494 87.6 87.0
4 07054520 83.9 94,8
5 06464005 83. 4 85.8

#&1T FIAN—GAOSISER TR R (R FEISERS8em)

7-2 Ke ff BmRAf | 'PBRE "%
&5 (cm) (pom)
1 02203846 152.3 26.8
2 07429981 87.5 104, 5 ssF ™
3 07200909 91.56 100.9
4 06630516 70.4 93. 4
5 05956650 109.2 81. 4

R F oA —REACIUSEREH R (R4 FESRER8cn)

q-2 Keff R R 7k 41 18RRE " Z
&3 (ca) {ppm)
1 (98494738 | —mm—mm— | meemo
2 03263855 144.5 440 BSSSTH B
3 03512764 1445 59.7 S
4 03960800 136.6 534 FE
5 . 03407669 145.5 44,1
x1 D C AFFEOMIXBARIOREL TV 34%
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19 1 2—FRPLO R FESEREIC X 3 RIS

A ER Keff B 5ok fit 18pin &
{em) (cm) (ppm)
0.0 .08220671 107.3 1458
83.0 .02466679 147, 4 43.7
88.0 .02203846 152.3 26.8

118.0 08494783 | == | e
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£20 K4 FEEERSIenDE KK RIS SR
(1. 2U—HEREICH)

FrkKkEL (em) Keff RISEGE”

50 0.732901394
9.816x10"3

70 0.856081724
4.168x10°2

90 0.921865523
2.168x10°3

110 0.960239649
- 1.303x10"2

130 0.984946430
8.573x10°4

147.4 0.999633908
6.910x19" 4

150 1.00143242
5.716x10° 4

170 1.01303101
4.010x10-¢

190 1.02132988
3.189x10"

200 1.02468679

¥ RIGEGBRERATHEL:

[RINE#RE] ={(k1-k2)/k1k2)} /(h1-h2)
hl,h2 : FEEOEKKE (cm)
k1 h1TDKeff
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$01 Ao FERRE S8 end B A RS (%ET

(L. 2U—FRAAL)

FIKAKAL (em) Keff RGERE

50 0.73105574
‘ 9.845x10%

70 0.85392589
4.202x10°3

90 0.91995440
2.094x10"3

110 0.95781504
1.310x10-2

130 0.98246606
7.144x10" 4

150 0.99645366
6.553x10 ¢

152.3 0.99975510
5.448x10" 4

170 1.00948010
4.781x10"4

190 1.01932948
3.200x10"4

200 1.02203846

X

FGEREIE RN CeHEL -
[RISEHRY] =

hi,hZ
kl
k2

EEDEKAKA (cm)

h1 T DKeff
h2 T DKeff
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&2 FA FEBER18cn®EKKALIGE (#5L
(85/58/1. 2U/1. 2UERFiAs)

HkokhL (em) Keft RIGERE

50 0.70072961

1.148x10"2
70 0.83514804 .

5.005%10"
90 0.91132891

2.673x10"2
110 0.85799995

1.459x10°?
130 0.98556858

9.069%10" 4
145.5 0.99941498

8.557x19"4
150 1.00327587

7.503x10"*
170 1.01861095

5.281x107*
190 1.02968884

4.126x10°4
200 1.03408148

¥ RUGERBGIIRATHELL

[RIGEMRK] =

kl : hlToDKeff
kZ ¢ hZTODKeff

{(k1-k2)/k1k2}/(h1-h2)
hl,hz : FEEOEKKA (cm)
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#93  HIBERICEHEDRITER
SFIREE | EAKAG I A B iy N RIGE
(cm) Keff Keff $AK/K
118.95"" | 1.00023460 | 0.96691397 | -3.45
1.2%0
110.0 ** | 0.98293089 | 0.95431723 | -3.05
— BRI
100.0 ** | 0.95931547 | 0.93207731 | -2.94
. 59.2 %" | 0.99981500 | 0.96651142 | -3.
wr o | 1592 15 3.15
HERes | 140.0 % | 0.97587883 | 0.94920468 | -2.87
B0 | 190.0* | 0.94827330 | 0.92339336 | -2.84
B #1
ffreg | 14857 |0.99911481 | 0.97414630 | -2.56
HER18 | 140.0 %% | 0.98107045 | 0.96767896 | -1.41
@DFEL | 190.0* | 0.95037645 | 0.93826842 | -1.36

¥1 BRFIKGE

¥2 REEFIKAEL

724 TWOTRANE CITATIONIC & 2 SSRGS B M D HEd (—BRAFLy

ER -1 | Ekakfr R AER N BIGE

(cm) Keff Keff 5 AK/K

THOTRAN 1.00023460 | 0.96691397 | -3.42
118.95 *! —

CITATION 1.00000010 | 0.9633884 | -3.80

¥l ERARKAL
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o Modera’for (D,0)
O Calandria Tube (Al)
Air Gap

Pressure Tube (Al)

‘Clad (Al)
Fuel Peliet
Coolant (H>0O or air)

=—2.0

Unit : mm

Fig. 1 Cluster Fuel Channel of DCA
(1.29% E.U UD,)
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