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DCA Handbook (II)

Input Constants for Nuclear Calculation

Nagafumi Aihara®'' and Masanori Ariga*?

Abstract

Input constants of fuels or structural materials which compose the core were
summarized to perform a nuclear calculation. Thése fuels or structural materials were
produced to perform experiments of reactor physics by using Deuterium Critical
Assembly(DCA).

Although a part of DCA input constants were shown in the previous DCA handbook
(I) published as the first edition(SN941 74— 22), a report of this time was summarized on
new fuels or structural materials produced after those such as multi—fuel rods cluster, high
enriched fuels, fuels with Gd - O s and so on. Input constants are consisted of composition,
density and dimension on each material and are made of score—sheets or mill-sheets
based on the fabrication materials.

These input constants are utilized for the analysis of criticality safety experiment to

measure sub— criticality that is our program in near future.

*1 Criticality Engineering Section, Experimental Reactor Division, Oarai Engineering Center, PNC

*2 Technolbgy Development Division, Oarai office, Nuclear Energy System Incorporation
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2. DCAZT¥

2. 1 ZHHK (54,6 04) MEHEEMHME

1-1

MBIV y T

%2,
gL BT A i %
Ay vy 7L
——m 1812. 6 =0. 44 WHE 40%
(g/rod)
AY vy I EX ‘
199.5+0. 1 198.83+10.027 IR 40%
(em/rod)
Nby PHEHE oy b
1.05%0.01 1.0500.000 ‘
(cm) GRIE 10%)
Y AWAES 5|
A\
10.511+0.003 p=
D 2
/4 [ — ] L
e 2
10.4+0. 3
(g/cn®) BH (R v )
W
10.553+0.000 p =
d
n [ —_ ] h
2
Pu fiss. B4LIE Pu fiss.
0.8 0.792:0.00
(w,/0) Pu+U
Fug iz ow hFNo. D-009.
86. 021 87.505
(v/0) D -010 ¥
Ua % ow PNo. DCA30D
87. 5L 87.68
(w/0) o
0/M 1.97~2.03 2.00£0.00 oy FEHOEY
Oowvw bNo. DCA30D
0/U 2.03~2.10 2.06

ST
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$£2. 1-2 MEHROMTHR

' L R A
- BR A
ow FNo. D =009 | o hNo. D010 | SEi&fi
PuO KD TR
4.15 7. 96 —
(kg) ‘
PuL AT
86. 0L L= © 87.43 ' 87. 61 87. 55
(w/0)
2s8py S 0.12 0.12 0. 12
289p, | 239py 4+ 241py=§( 75. 58 75. 61 75. 60
Pu .
(v/0) | 2*°Pu 20 20. 22 90. 20 90. 21
241py S 3.45 3. 44 3. 44
242py _— o 0.63 0.63 0.63
UEHE ‘
87.5L k. 87. 68
(w/0)
235y 0.7 | 0.71
U
(v,/0)
238y _— 99. 29

AR 1976%#1818H
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#£2. 1-3 0.79Pu fiss. AEOHKLE
PuOz—UOQ:BLE (v/0) 0. 9988 PuO2-UO:
L0042 43 5 i
PuO: Pu 87. 55 0. 87445
(w/0)
(%/0) 0 12. 45 0. 12435 ‘
23spy 0.12 0.0010493 0.0010493
233py 75. 60 0.66108 0.66108
Pu
| 24opy 20. 21 0. 17673 0. 17673
(w/0)
241py 344 0. 030081 0. 030081
242p, 0.63 0. 0055090 0. 0055090
U0: (w/0) 99.0012
UO: U 87. 68 86. 80425
(%./0) 0 12. 32 12. 19695
U 235y 0. 71 0. 61631 0. 61631
(v./0) By 99. 29 86. 18794 86. 18794
0 (w/0) . 12. 32130
& B 100. 0
£2. 1-4 MEHEAKRSHEEH OTHE:
{HERE BB ¥ i
(cm) (em)
g?&ig“*’*‘ﬂm*“’y“ 1240, 05 1.20%0.00 Al A5052 o
e W | 3.4%0.15 3.39+0.00 Al A5052
&M
(BUmmEE) | S| 4.0%0.15 3.990. 00 AL A5052
Wz | 1.080%0.005 | 1.079:0.000 Zry—2
W \ HIE10%
3| 1.252+0.005 | 1.250=0.001 Zry—2
WEE | 13.05%0.20 13.03+0.00 AL A5052
EHE 2%
I | 13.65%0.20 13.63%0.00 AL A5052
WiE | 14.65%0.20 14.65+0.00 AL A5052
ASVEYTE £¥
S | 15.350. 20 15. 35+ 0.00 AL A5052
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2. 1—5 Al AS052 T D4, I

Tk (w/0) {4 4 fitt e AR A fitl
Cu 0.04
S i 0. 06
Fe 0.21
Mn 0. 04
Mg 2.70
Zn 0.02
Cr 0.18
Al 96. 75

#EE (g/cn’) 2.673

£2. 1-6 Zry-2HHOMBE. FL

Jt# (w/0) (A%l A R A
Sn 1.20~1.70 1. 54
Fe 0.07~0.20 0.16
" Fe+Cr+Ni 0.18~0. 38

Cr 0.05~0.15 0.10
N i 0. 03~0. 08 0. 05
Zr — 98. 15

#®  JE (g/cn®) 6. 523




PNC TN9410 95-344

£2. 1 -7 Zry-2¥BFOHK (w/0)

Lot No. Pos. Sn Fe Cr N i
~|ToP| 153 0.15 0. 10 005
302 |MID| 155 015 0. 10 0. 05
BOT 1.54 0.16 0. 10 0. 05
TOP C1.59 0.16 C0.10 0. 05
1 |MID .53 0. 16 0. 11 0.05
BOT 1. 52 0.15 0. 11 0. 05
TOP .59 0.16 0. 10 0. 05
42 |MID .53 0. 16 0. 11 0. 05
BOT 1. 52 0.15 0. 11 0. 05
Total 13.90 1. 40 0. 94
T4 | 1540009 | 0.16%0.002 | 0.10:0.002 0. 05 0. 00
Zr 98. 15
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#2. 1-8 Al (A5052) oK (w/0)

W R
Cu Si Fe Mn Mg Zn Cr T i
i3 5 :

0D — 26886 0.03 | 0.06 | 0.200 008! 2.8 | 002 0.18
(5 2FYTE) |(EHD) |

0D -27051 0.08 |0.06 | 0.24 | 0.05| 25 | 0.02] 0.18
(EHE (1) |

0D - 26886 0.03 | 0.06 | 0.20] 0.03| 2.8 | 0.02| 0.18
(EH5) (L#H2)

4~ 02437 0.01 0.28 | 0.02 | 2.28 | 0.02 | 0.19

(TR ) (Si+Fe)

¥ - 3362 .02 | 0.11 | 0.18 | 0.02 | 2.35 | 0.01 | 0.21 | 0.02

(FPREBRINVST —)

LB, DS
T o

0.04 | 0.06 0.21 | 0.04 4 2.70 | 0.02 | 0.18

Al ' 96. 75
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2. 2 3 6KMRHIAHME

£2. 2-1 B6ETINW I LBEHEAAKS. 4w,/ 0Pu fiss. W2 L v FDEEST

At R A B AT it %
A4y Yot
—_— 2502. 00 w
(g/rod)
Ay IR L
200£0.7 —
(em/rod) (AEARAER AT
Xlw MHR
1.24%0.01 1.243£0. 002 D
(cm)
wEE 10. 309 £0. 033 o=¥/7m(D/D°L
—_— (B#1H)
(g/cm®) 10.326 £0.045 | p=w/7 (d/2)%h
Pu fiss. B{LIE o w hNo.
3.4+0.13 3.345%0. 005
(w/0) C3-10001~10008
U— 235 M4 o v bNo.
0.71%0.03 0.73%0.00
(w/0) C3-10001~10008
Pu+ UEGHE 2w kNo.
=85.0 88.2+0. 00
(w/0) C3-10001~10008
o v MNo.
0O/M 2.00£0.03 1.990. 00
C3-10001~10008

RSy AR ]
BRI
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:RVy PIESHOER
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$£92. 2-2 B6ARSIL P LMERSIK]L. 6w/ 0P u fiss. MERLy bOFHKT

{4 Bk it W TE R fiii %%
A&y 7Lk
—_— 2500. 73 W
(g/rod)
APy EE | L
200%0.7 —
(em/rod) (LA AR A )
Nlbwy MEE
1.24%0. 01 1.243 0. 001 "D
(em)
®E 10. 304 £0. 017 p =% 7D/
EE— (BHAD
(g/cm’®) 10. 302 = 0. 042 p =w/m(d/2)%h
Pu fiss. B{LEE o v kNo.
| 16006 1. 567 £0. 005
(w/0) C2-10001~10006
U~ 2385 iRKiE o v hNo.
0.71£0.03 0.73%0.00
(w/0) C2-10001~10006
Pu+UGHHE =y No.
=285.0 88.2%0. 00
(w/0) C2-10001~10006
o v hNo.
0/M 2.00%0.03 2.00x0.00
C2-10001~10006
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2. 2-3 36FYS MBS A2. Tw/ 0o0UO0: BREINRL v hDHT
2 3} H 2 K i #
Ay Wik w
_— 2493.5+9.8
(g/rod) | IR 1. 37%
2w IR L
200£0.7 199.97+0. 37
(em/rod) HmHB 1.37T%
by bEHE
1.24%£0.01 1.240 0. 000 D
(em)
ity 10. 326 0. 000 p =W/ m(D/2)L
— (B%1H)
(g/cm®) 10. 332 +0. 029 o =w/m(d/2)*h
U-—- 2 3 5 iR&nE
2.70+0.04 2. 687 o v MNo. DCAIBI
(w/0)
UgBEH
=87.3 88.1 o v hNo. DCA1B]
(w,/0)
0/U 2.00~2.03 2. 015 v hNo. DCAIBI
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54 8EHEFIL o AMEIAK]. 2w,/ 0P u fiss #ERLy O
AR it B AR B i i %
A%y o Wik :
—_— 2498. 39 \\Y
(g/rod)
Ay IR L
200%£0.7 —
(em/rod) (AEERMIRSE)
Ry PER
1.24x0. 01 1.246 £0. 001 D
(cm)
o IE 10.245%0.016 o =%/ 7(D/2)*L
- (B i)
(g/cm®) 10. 226 0. 031 o =w/z(d/2)*h
Pu fiss. Fi{LAE o v hNo.
1.2+0.06 1.17x0.00
(w,/0) C1-10001~10006
U- 23 58 o v hNo.
0.71+0.03 0.73£0. 00
(w,/0) | C1-10001~10006
Pu+UGHE o v kNo.
=85.0 88.1£0. 00
(w/0) C1-10001~10006
0w ]‘NO.
O0/M 2.00%0.03 2.00%0. 00

C1-10001~10006
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%2, 2-5 3B6AYIUMBILAIAS. 2w,/ 0UO0: MEIRL v FDEET

| LAt AT BRI i %
Ay w I E \%
_ 2492.0+4.2
(g/rod) IR 5%
Ay I EX L
200x0.7 199.75+0. 35
(em,/rod) HIME 5%
by PER
1.24%0.01 1.239 0. 000 - D
(cm)
H 10. 347 0. 000 p=¥/n(D/2)L
—_ (B#%1E)
(g/cn®) 10. 344 0. 039 p=w/n(d/2)%h
U-2 35 MR
3.200.04 3. 188 o v hNo. DCALA]
(w/0) ‘ ‘
i p:cd
=87.3 88. 1 o w bNo. DCALAL
(w,/0)
o0/U 2.00~2.03 2.016 v FNo. DCAIAL
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#£2. 2—-6 36FVITUMBMAK2. 2w/ o0UO: BBV y DT
| A& At A IR A i &
2%y Ak \WY
— 2497.5+4.9 ‘
(g/rod) HIME 5%
Ay RS L
200+£0.7 199.85%0. 35
(en/rod) WINE 5%
by FER
1.24 0. 01 1. 240 £0. 000 D
(cm)
% BE 10. 348 £0. 000 p=¥/m(D/2)L
— ‘ (L&)
(g/cm®) 10. 352 0. 018 p=w/nm(d/2)%h
U-—2 3 5%
2.20%0. 04 2. 188 2w hNo. DCAICI
(w/0)
UGHHE
=87.3 88. 1 o w MNo.  DCAICI
(w,/0)
0/U 2.00~2.03 2.013 o v bNo. DCAICI
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£2. 2-T7 36X =y LBEERKRS. 4w/ /0Pu fiss. MERLV v rDFET

gw FNo. {EAE(f C3-10001 | C3-10002 [ C3-10003 { C3-10004 { C3-10005 | C3-10006 | C3-10007 | C3-10008 | FiHfi
P u fiss. E4LEE ,
3.4+0.13 3. 34 3.34 3.35 3.35 3.34 3.34 3.35 3.35 3.345+6. 005
(w/0)
Pu+USHHE
=85.0 88. 2 88.2 88. 2 88. 2 88.2 88.2 88. 2 88. 2 88.2+0. 00
(w/0)
oM 2.00+0.03 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1. 99 1.99:£0. 00
U R
0.71£0.03 0.73 0.73 0.73 0.73 Of 73 0.73 0.73 0.73%0.00

(w/0)

0.73

PrE€-56 OTP6NL ONd
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oy FNo. HARE C2-10001 | C2-10002 | C2-10003 | C2-10004 | C2-10005 | C2-10006 FiiE
Pu fiss. B4L/E ‘
1.6%0. 06 1. 57 1. 57 1. 57 1. 57 1. 56 1. 56 1. 567x0. 005
(w,/0)
Put+tUZ&ZHEE ' '
=85.0 88.2 88.2 88.2 88.2 88.2 88.2 88.2+0.00
(w/0) '
O/M 2.00%0.03 2.00 2.00 2. 00 2.00 2.00 2.00 2.00+0.00
U i%&n e :
0.71+0.03 0.73 0.73 0.73 0.73 0.73 0.73 0.73+0.00

(w/0)

Pr€-96 OTV6ENL ONd




PNC TN9410 95-344

2.

2-9 DCA (SEIEfF) #HD P u ALK

' (P u #ABLES =L
938-Pu | 239-Pu | 240-Pu | 241-Pu |242-Pu | 241-Am | 447 H
T L T % (%) %) %) (%) %)
0.83 | 67.25 | 21.75 7.97 2. 90 1.42 | $80. 2. 97
(3. 4%Puf)

RELEERAEL (1. 6%Puf) | IEELEEMRKE (L 2%Puf) & HITTTLIEMB &R CERP u%

HRALUTHAIsH TR L,
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22, 2~10 MERLw bImHHMRERRCT®LE
Mk (w/0)
ety 4 S Ry b i
Pu £k
U -234 0.00933
U -235 0.61456
3. 4 w/o0 U -236 0.01684
Pu fiss. U -238 83. 54534
Pu-238 0.82 - 0.03208
Pu-239 68. 05 2. 66226
T AL (g/em®) P u —240 22.01 0.86108
10. 326 P u —241 6. 19 0.24217
Pu-242 2.93 0. 11463
Am —241 2.60 0.10172
36NV 0 11. 80000
7 LA EHE A K
U —234 0. 00906
U -235 0.63013
1. 6 w/o0 U-236 0.01726
Pu fiss. U—238 85. 66275
Pu-238 0.82 0.01503
Pu-239 68. 05 1. 24746
THREE(g/cn®) | Pu-240 22.01 0.40348
10. 302 Pu-—241 6.19 0.11347
P u —242 2.93 0. 05371 .
Am—241 2. 60 0.04766
0 11. 80000
36&VS 2. 7Tw/0U0: | U-235 2. 36725
PRORHE A1k TEFE(g/cn®) | U-238 85. 73275
10. 332 0 11. 90000
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#2, 2-11 MMERLy bFoHRMARRFEREE
ik (w/0)
KLy 47 PEIR L w b L
Pu 21k
U-234 0. 00899
U —235 0.63289
1. 2 w/o0 U —-236 0.01734
Pu fiss. U —-238 86. 03817
Pu-—238 0. 82 0.01121
364&7NVM Pu-239 68. 05 0.93029
 LPREHE A& ' P u—240 22.01 0. 30089
M (g/en®) | Pu~—241 6. 19 0. 08462
10. 226 |Pu-—242 2.93 0. 04006
Am—241 2. 60 0. 03554
0 11. 9
36&KDT 8. 2w/0U0: | U-235 2. 80863
wpHL otk | TRFE(g/cn®) | U-238 85. 29137
10. 344 |0 1.9
36k 2. 2w/0U0: | U~-235 1. 92763
wEHL S | TREE (g/en®) | U-238 86. 17237
10. 352 0 11.9
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2.

8 WIZTIEALKEATE 3 6 A RRBHI A 1R AR

$22, 3-~-1 fHHREHLEE#E3. 78w/ 0Pu fiss. #iBRL vy 'l‘wﬁﬁiﬁ

{4 H fit  RRTEAKH fiii &
27y Tk ‘
(g/rod)
28y B&
—_— —_— L
(cm/rod)
Nby bEE o
1.24£0.01 1.239£0. 001 D
(cm)
% BE —_— o =%/m(D/2)L
—_— (B fH)
(g/cm®) 10. 305+ 0. 037 o =w/m(d/2)%h
Pu fiss. B4LE o v bhNo.
3.78%0.15 3.738x0.015 ‘
(w/0) ‘ C4-13001~13004
U- 23 5K o w kNo.
0.71%0.03 0.730 0. 000
(w/0) C4-13001~13004
Pu+ UGHZHR o v hNo.
=85.0 88.23£0.05 ‘
(w,/0) C4-l3001~13004
‘ 0w k No.
0/M 1.97~2.02 1.985+0. 006

C4-13001~13004
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W2, 3-2 FAAMILAHKS.

14w/ oPu fiss. EIRL v b D5

L AR A R A i %%
A% w oMt
—_— —— \
(g/rod)
Ay I k&
‘ _— e L
(em/rod)
by MEE |
1.24£0.01 1.239=0. 001 D
(cm)
AL —_— p=¥/n(D/2)L
— (BE{H)
(g/cnm®) 10. 348 0. 053 p=w/n(d/2)%h
Pu fiss. FALAE ‘ o v bNo.
3.14%0.13 3.120%0. 000
(w/0) C3-13001~13004
U-2 3 5RH5RE : 2w kNo.
0.710.03 0.730=0.000
(w/0) C3-13001~13004
Pu+UGHR 2+ kNo.
=85.0 88.200. 00
(w/0) C3-13001~13004
: o v hNo.
O/M 1.97~2.02 1.993 0. 005

C3-13001~13004
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%£2. 3-3 #EMEHEAkL. 78w/ oPu fiss. AHRLy FOIETT
1 Hk it A B KA fiii %
2%y 7Lk
—_— —_— W
(g/rod)
A7y IS
— — L
(em/rod)
XLy MERE |
1.24%0.01 1.240 0. 002 D
(cm)
% AL p =% 7(D/2)L
— (BHHE)
(g/cm®) 10. 324 £0. 043 o =w/m(d/2)%h
Pu fiss. TLEE owv kNo. C2-130
1. 78x0. 07 1.783+0. 006
(w,/0) 01,13002, 13004
U-235%k% o« pNo. C2-130
0.71+0.03 0.720=0.000
(w/0) 01, 13002, 13004
Pu+ USHH oy kNo. €2-130
‘ =85.0 88.17x0.06
(w/0) 01,13002, 13004
‘ o v hNo. C2-130
- O0/M 1.97~2.02 2.000=0.000

01,13002, 13004
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$2. 3-4 FidpkidaaAkl. 48w,/ oPu fiss. RV w bOHT
AL HE A W2 B fiii %%
A%y ol
— — W
(g/rod)
Ay g IR
— o L
(em/rod)
Nby MEE
1. 24+ 0. 01 1.238x0. 001 D
(cm)
I —— o =¥/n(D/2)L
—_ (B i)
(g/cm®) 10. 441 0. 034 p=w/n(d/2)%h
Pu fiss. TALRE ow MNo. C1-130
1.48%0. 06 1.503+=0. 023
(w/0) 01, 13002, 13004
U-235WmuAL ow hNo. C1-130
0.714£0.03 0.720£0. 000
(w/0) 01, 13002, 13004
Pu+ UBT = o v hNo. C1-130
=85.0 88.13:x0.06
(w/0) 01, 13002, 13004
ow FNo. C1-130
O/M 1.97~2.02 2.0000.000
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Fig.4-1 Cross-sectional View of 54-rod Fuel Cluster in D20
(Pellet Dia.: 10.5 mm)
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Fig.4-2 Cross-sectional View of 60-rod Fuel Cluster in D20
(Pellet Dia.: 10.5 mm)
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