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Table 1 Parameters of Laser Fusion Reactor Concept

(A) Laser Gas phase (co2 etc)

Number of beams 8
Output energy 15 MT
_Shot cycle .1 Hz

Peak power density 200 TW
Pulse duration 100 nsec

Efficiency 10 &

© (B) Pellet Multi-shell

Fuel DT
Radius A3 mm
(C) output power 1240 M7 (thermal)

496 MW . (gross electric)
426 MW (net electric)

(D). Reactor vessel with magnetically guided inner Li flow

-9 SUS containexr R=5.64 m (spherical)
Cavity RV5.00 m
Inner Li flow dv0.64 m
T=400 °C (inlet)
580 °C (outlet)
TaBLe 2 DeEsiGN oF BLANKET
Laver No. | Laver Name  Tuickness(cM)  INNER AND OuTER  MATERIAL
Rapius(cm)
1 PeLLET 1 0 ~ 1 SoL1D DT
2 Vacuum 439 1 ~ 500 L1 Vapor
, ‘ _P=10">1oRR
3 “INNER 64 500 ~ 564 Liquip L1
BLANKET p= 0.482¢/cr’
4 SuPPORT 1 564 ~ 565  SUS-316
5 REFLECTOR 28 565 ~ 593 GRAPHITE
6 SuPPORT 1 593 ~ 594 SUS-316
7 QuTER & 554 ~ 600 Lrauip LI
BLANKET 0=0,4826/c1’
8 SuPPORT 1 600 601 SUS-316

Toble 3 ComparisoN BeTWEEN ILE AND Wisconsin

L1 ; NaturaL ABANDANCE

G520 0E D REEEGRR LT

FAEBEE AN BREAEAREFE AL U
EHLATE) B D,
$BXER: 1) T Lee “Neutronics of Subaritical Fost Fisgion Blandet for

D-T Fusion Reacters” Proc.Tth Interseciety Gnf. Energy Gomversion
Engineering, p. ll&@, AvxegAmvx Chuzfcp.l %o‘eb(,é\;bd’lf'gfm, DC. ¢972).
2) R.E.Kidder * Nuclear Fuston , L& , 405 (yane).

3) e L\‘L&%ﬁqﬁieﬂw D ARREELE - ¥PU S > To il OB S,

ILE WISCONSIN
TriTun Breeping | L1007 0.92 0.823
Rario "Lity, @)1 0.41° | 0.413
ToTAL 1,33 1.236

BLANR MateriaL  |Lieurp L1t L1 Oxips

RET

, ‘THICKNESS 70cu | 41 cm
Usep Cope - ANISN ANISN

2 @ BB DN BRREAKFRTRE BA U150. 4.24):
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Table 1(a)  One-group Capture Cross Section of Table 1(b) One-group Fission Cross Section of
Actinides in Fast Reactors . Actinides in Fast Reactors .
unit in barns) ’ (unit in barns)
Isotope  ENDLY® enoE/B-v® ¥D57% TKSYY ORIGEN!O Isotope ENDL3® ENDF/B-Iv® FD5?® TKSY? ORIGEN!O
Th232 0.53 0.43 0.44 Th232 0.010 0.0094 - 0.014
U233 0.30 0.27 0.40 U233 3.03 y 2.85 3.15
U234 0.64 0.44 0.61 .0.45 U234 0.30 0.29 0.29 0.51
u23s 0.72 0.72 0.53 0.62 0.57 U235 2.15 2.12 1.98 2.05 2.03
U236 0.71 0.59 0.61 0.66 U236 0.10 : 0.088 0.10 0.12
u237 0.40 0.41 u237 0.68 1.82
238 0.41% 0.1 0.29 0.30 0.30 u238  0.046b 0,044 0.043 0,051 0.043
Np237 1.94 1.95 1.72 0.77 Np237 0.33 0.31 0.33  0.36
Pu238 0.58 0.45 0.50 0.22 Pu238 1.31 1.13  1.13 1.38
Pu239 0.71 0.64 0.55 0.47 0.50 Pu239 1.94 1.94 1.83 1.90 1.85
Pu240 0.54 0.56 0.63 0.45 0.42 Pu240 0.36 0.37 0.35 0.41 0.35
Pu24l 0.62 0.59 0.62 0.47 0.43 Pu24l 2.66 2.69 2.69 3,05 2.49
Pu242 0.46 0.45 0.39  0.42 0.34 Pu242 0.26 0.28 0.22 0.29 0.28
Pu243  0.46 0.57 : Pu243 0.81 2.03
Am241 1.59 2.01 1.40 0.99 Am241 0.44 0,31 0.43 0.46
Am242wm 0.46 0.11 0.65 0.40 . Am242n 3.97 3.33 3.74 1.83
Am243 0.55 1.73 0.91 0.56 Am243 0.24 0.19 1.97 0.24
m242 0.46 0.51 0.68 0.38 n242 0.40 1.23  1.93  0.42
w243 0.48 0.10 0.44 0,40 Cin243 2.85 2.89 2.66 0.32
Cm244 0.66 0.49 0.53 0.37 Cn244 0.39 0.38 0.53 0.41
On245  0.48 0.5¢ 0.40 Cn245  3.03 2.3¢ 2.45
Cm246 0.47 0.5¢ 0.30 m246 0.31 0.3¢ 0.30
cm247  0.57 0.5 0.36 on247  2.31 2.3¢ 2.15
00248 0.43 0.5¢ 0.31 n248  0.34 0.3¢ 0.29
Bk249 0.53 1.7¢ 0.39 Bk249 0.17 0.2¢ 0.13
cf249  0.51 0.5¢ 0.83 CE249  2.87 2.3¢C 2,55
cf250  0.59 0.5¢ 0.42 CF250  0.99 0.3¢ 1.22
cf251  0.58 0.52 0.41 CE251  3.16 2.3¢ 2.03
Cf£252 0.46 0.5 0.39 C£252 0.68 0.3¢ 1.24
a. -.one group sets with @ are collapsed using ¢. the figures with ¢ are derived by the following
the central spectrum of the NEACRP LMFBR . rule:
benchmark model® calculated using JAERI-Fast® capture fission
set for ENDL, ENDF/B-IV cases aud ¥cL5® data even Z, any N 0.5 even %, cven N 0.3
for FDS case odd Z, even N 1.7 even 2, odd N 2.3
p - 2/ B—~] odd Z, odd'N 0.1 odd 2, even N 0.3
b, s:safigures with b are obtained using ENDF/B-IV odd 2, odd N.3,3
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Emo 32wk, ENDLY'®Y ENDF &+ o FD5 12 NEACR-LMFBR K> 4 2- 7 EF 1L a

WPz~ 7 FiLE R c %L <5 » ENDL, ENDF 2 + » B 513 JAERI-Fast &7 1o
sAwTHE LRZA b, FDErFGLE Y s B st L AN FLER G,
LB BT 3P B n v 53 A~N7 bo BB uKs o, M2 eBlv BE2P R w53
o, K® X (NEACRP-LMFBR R+ 4 < -7 'E.i'“n}) ) L 704 = Kt o & 1K
53704 =FBLEP o 3 hoXPeA~N7 b LEBEXRAE L L < [ v S BT ETE 2
b5 1350853 ¢ (BHBaZNTFILEEEPRE L THKY <p s <, TBE 0 2 1
TRV -7 1 BT ), BauTlla B nay , B BEHEE 457, Y
Rtrmig< 20/ 0 EcEg3, = ABis 3 X0 FRIBT 33 o T, E#Eﬂﬁm)‘gu = & 3
o bR DR EPBEMMBE o F. 2t w304, 5% RfkL L,
Toble lo &ty FBGERESARY BRENELET 2. - ns B EHR v - 52520577 %
= Fhi%;i‘ﬁﬁ(‘ﬂlig 27 oo BRIz & lf;’?’fg! s T THmES. o o 125
oo BEY, MR EHE, WEABE s o (n, 20) B - zsi%&?éﬁu
Eiiﬂ?Fi'f’Fb’Xl«,lA'fﬁ ﬂ*ﬁ'l" N nb’ezluﬁiﬂ_7}-§:7ﬁb‘k,
BREARIMFBR 513 744 = FRENIRE N33 77 4= FBRADHER
i(RWﬂ)mggﬁnMdhm EﬁiaxﬁbémZ Ffxrex 180 B RAIAEP 12T 3
3fBzss. N, mFu., An, Cm nlié'i'g'm FEvrIagK3 v e9heo 3z,
BATET ot FRE 2 3 WEMBEEW o 5 o IRy B L TV 4 7—»Fﬁ2’é)@&4w@
oy EXFr L T o3 ‘ 794 = L Bgxt (Actinide Buvner Reactor, ABR) t¥33, o
ABR% L4 4 4 1L% » PALFE 1x 10 m/sec-cwt v 300 B ATES o, 200 B Wit 5 Ay
Fatol, BT ol BRIBIBe s 0 77 5= FRAHA s 80 L BRFER

Table 2 Estimated Cross Section and Decay EE 3‘ 2.
Constant Uncertainties
: Table 3 Effects of Cross Section Uncertainties®

Nuclide A % 9f (2) | %¢ (%) %n,2n (%) upon Actinide Productionb in LMFBR
U-235 2 5 5 40 Uncertainty of

U-236 2 15 25 50 Isotope Production in %

U-237 1 25 50

U-238 3 5 5 40 U-235 3.7

- U-236 5.6

Np-236 1 30 50 U-238 0.5

Np-237 2 20 40 50 Np-237 36.4

Np-238 1 30 50 Pu-238 29.1

Np-239 1 30 50 Pu-239 3.4

Pu-240 3.1

Pu-238 1.5 20 50 Pu-241 10.0

Pu-239 1 5 5 40 Pu=-242 7.0

Pu=240 5 10 20 40 Am-241 9.8

Pu-241 5 10 20 40 Am=242m 36.4

Pu-242 5 20 30 50 Am=243 28.9

: Cm=-242 35.2

Am-241 2 30 40 Cn-243 61.2

Am-242m 2 30 50 50 Cm~-244 55.0

Am=-242 | 1 30 50 50 Cm=245 74 .0
Am~243 2 30 50

Co-242 2 30. 50 a. cross section uncertainties given in Table 2
Cm-243 3 30 50 50 b. drradiation for 2 years and cooling for
Co-244 3 30 50 180 days

Cm-245 3 30 50
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Table 4 Actinide Atom Density in ABR Core
unit in 0.6023x102%n/cm?
Initial 20th Cycle
Np-237  1.38(-3)%  1.38(-4)
Pu-238 3.65(~5) 1.99(-3)
Pu-239 3.18(~3) 1.99(=4)
Pu-240 1.06(-3) 3.22(=4)
Pu-241 2.91(~4) 5.19(-5)
Pu-242 1.81(~4) 9.63(~4)
Am=241  5.31(=3) 1.34(~2)
Am-242m 0.0 3,08(=4)
Am=-243 2.81(~3) 2,78(=3)
Cm=242 2,17(=4) 1.20(-4)
Cm~243 0.0 5.20(=5)
Cm-244 2.06(-4) 6.49(-4)
Cm-245 . 0.0 4.06(-5) -

Table 5

a. read as 1.38x1073

Effect of Cross Section Uncertaintiesa
on Actinide Atgm Density in ABR at lst

and 20th cycle

Uncertainty of Atom Density in %

Isotope "

. lst cycle 20th' cycle
U-235 2,2 5.4
U-236 29.1 17.6
U-237 8.6 26.3
U~238 11.9 32.4

Np-237 7.4 30.5
Pu-238 18.9 32.9
Pu-239 2.4 41.7
Pu-240 2.5 26.4
Pu-241 742 26.0
Pu-242 10.9 31.5
Am-241 5.6 25.9
Am=242m 39.2 .39.2
Am-243 4.9 31.7
Cm=-242 29.2 29.8
Cm-243 52.7 61.7
Cm=-244 25.7 39.3
Cm=-245 52.8 63.9

a, cross section uncertainties given in Table 2
b. each cvcle consists of irradiation of

1.0x10
cooling

Table 6

6n/sec.cm? for 300 days and 300 days

Uncertainty in Multiplication Factor of ABR

due to Cross Section Uncertaintiesa

lst cycle 20th cycle

CASE

cap.

fiss. cap. fiss.

U oW

7.3
4.6
2.4
1.6

1

B
e

17.
. 12.

1
6.
4
2

WO e
W~

P
nwoown
S~
PN N e

a. cross section uncertainties 8iven in Table 2
b. see the text at the end of section 'Status
of Actinide Cross Section"
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S TABLELRFG. CH&GFNSTERETTETSHH A N)HRET I {mw\’@r;
NIV A2emH s, TABLEWVRE, %> FLoRRELREEH o 1BE0 BB

LG ERERT, FRRER ¢ (1. ARHAREN X 2
LIRBAE) K3 A x> F Lo 39 mBBRE) NS

R, /;_\r%mm%mﬁw ( Nommal value 40% )
A fzg%ta CHANEFELBHEL TN B,

Instrumented fuel assembly

55 A~ (Nowinal value /00% ) |
A R I ) LY e REPE

U A3t o MB R oA T 2 2

Taste T~ JPDR-II core data

: (1) Fuel rod

+ Control rod Pellet diameter 10.66 mm
—  Poison curtain Clad thickness 0.70 mm
[;J Fuel assembly Clad outer diameter 12.23mm
L] Dummy assembly Fuel effective length 1,467 mm

[ Neutron source .
In-core monitor Gass plenum volume 13cc
2 Fuel material UO:
Clad material Zr-4
Fuel density 1041 gjec

(2) Fuel assembly

Number of fuel assembly 72
Fuel rod array TXT
Number of fuel rods per assembly 49
Fuel rod pitch 16:6 mm
UO: weight per assembly 1370x49kg

Fuel assembly weight

(3) Channel box
Thickness

& X-Y cross section of JPDR-II core Material

about 100kg

1.5mm
Zr-4

(4) Control rod

Number 16
Type cross-shaped section
Pitch (square array) 273.2mm
Stroke . about 150 cm
Width 2254 mm
Effective length 1,460 mm
Poison ) B«C powder
Clad & sheath material S.S.
Width of follower 1143 mm
Thickness of follower 6.35mm
Effective length of Follower 1,283 mm
Follower material Zr4
B«C density 0%
(5) Poison curtain
Number 24
Type flat board
Width 248 mm
Thickness 3.2mm
Length 1,667 mm
Poison Boron in SS
Boron concentration 1,030 ppm

TABLE T Comparison of flow rate in IFA channels between calculation and measurement

* Nominal flow rate % 100 80 60 40
IFA t4 kg/sec 6.50 5.10 4.04 2.80
HYDRO-ACE (15, 6) kg/sec 6.28 4,97 3.72 2.72
|~ Thermocouple (Coolant) Error % ~3.38 —2.55 792 —2.86
| —Turbine flow-meter IFA 45 kg/sec 6.39 5.29 4.81 3.4
Impedance void gauge HYDRO-ACE (13, 3) kg/sec 6.51 5.34 4.26 3.40
. Error % +1.88 +0,95 —1.16 —1.16
IFA o 6 kg/sec 6.65 5.56 4.21 3.59
HYDRO-ACE (18, 8) kg/sec 6.52 5.35 4.217 3.42
Error % —1.95 -3.78 —0.0 —4.74
»77 Thermocouple (Pellet center) TFA 47 kg/sec 6.50 5.56 4.50 3.78
HYDRO-ACE 17, 3) kg/sec - 6.55 5.41 4.35 3.53
Error % +0.77 —2.70 —3.33 —6.61

Sclf-powered
neutron detector

TABLE TU Dependency of coolant flow rate on'heat production

Coolant flow. rate (kgfsec)
Location Normalized heat
of production rate Nominal value (%)
assembly in assembly
Thermocouple (Coolant) 100 80 60 0
Turbine {low-meter
. (12, 6) 1.349. 10.90 8.79 6.83 5.32
g?g'ﬁg;d:é’]z a1, 5 1.003 11.00 | 8.78 6.61 4,92
(15, 5) 0.508 11.22 842 | 584 3.73
Fig. 7 JPDR-II instrumented fuel assembly Measured IFA 4 0.557 6. 50 510 4.04 2.80
IFA 5 0.912 6.39 5.29 4.31 3.44
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— ——| Measured value (X) QO In-core monitor
— ——| Calculated value (Y)
= | Error{(Y~X)/X} X 100(%)
N
IFA
0.86 | 0.95
STEADY-ACE 10 1.06 | 1.07
10.4 | 12.6
M7 em—— 066|091 [ 1.10[ 126 110 t.10|0.91] 0.66
124 09 0.73 | 097 | .15 | t.22 | 1.22 | 1.19| 1.01 | 0,77
14 10.6 | 6.6 45 (-3.2| 109 | 8.2.| 1.0]| 16,7 4
0.92 093} 1.10 ] 1.14 | 1.16 || 1.04] t.12 | 0.94
104 o8 097 1099 | 1.08 § 1,11 1.14 | 1,051 1.15] 1.02
5.4 65 \-18 | -2.6 |-1.72 [ 096, 2.7 | 8.5
a ®
9 STEADY-ACE .12 1.1170.66 §0.60 | 0.69 | 0.80Y1.19| 1,17
s | LA N — o7 1.15 [ 1.08 |0.79 J 0.69 | 0.75 § 0.89 | 1.16 | 1.20
g 81 27 [-27 | 1974 150 878 11.3| -25| 2.6 3
= . 1.00 | .31 | 1.18 | 0.61 J0.51 | 0.59 § 0.74 | 1.27 | 1.36 | 1.02
3 7 og | 1-06 | .21 [ 1.11 | 0.69 §0.54 | 057 #0.75 | 1.15 | 1.23 |1.08
3 G—Q 60 | -76|-59 | 131 5.9 ‘2\—3.4 1.3 ;\—9.4 -96 | 5.9
2 2 1.01 | 134 | 1.23 |0.72 Jo52)0.52 Jo.e5T1.24 | 1.33 | 1.02
s 05107 | 1.23|1.14|0.7T4 054 0534069 | 1.11]| 1.21 | 1.07
K 59 |[-8.2|-73 2.8 3.8 198 6.2 ]-10.5[-90| 49
43S 1,201 1,23 |0.84 §0.73 ] 0.63 §0.70 | 1.13 | 1.09 2
04 1.19 | 1,15 |0.88 ¥0.74 1 0.69 §0.79 [ 1.08 | 1.19
3—' -0.8 —6.5473 4.7 1,469 9.5 ¥ i 2.8@5\‘4.4 9.2 16)
P Z 1.01 1 1.2271.24 | 1.2771.22 | 1,167 0.91 || 0.87
- 03 1.02 | 1.15 1 1.09 [ 1.14 | .10 | 1.07 || 099 || 0.97
N’ . 1.0 |=5.7 |-121 |-102 | -98 | -7.0 881 11.5 J
Ocm ; L L L L 0.74 | 1.02 [ 1.22 |1.38 | 1.35 | 1.14 | 091 |0.63
0.2 0.6 Lo 1.4 1.8 02 0.76 | 1.02 [ 1.19 |1.22 | 1.21 | {.15 | 097 |0.73
Power peaking factor 2.7 | 00 |-25 -116|-103 | 09 66 | 15.9
Fig. '8 Axial power distribution normalized to core average of unity o1 :8; :8%
3.9 3.9
A 8 C D
1 12 13 14 15 16 i7 18 19 20

Fig. @ Heat production rate in JPDR-II core

Bs x>k L ORBEDH 0 RANE e &R 0 WK & Fig. 8bJ & Fig 90657,
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v T AR TREIF ¢ 5 208, ETEF A LT, RITACREFRE+RR S0 X T ILAC
CRBxG . LA E LU 5, 3=, 2nBIIKAS e A T 2 RER (P BFURLD
DHRVRIEI KT HIRST) WERH 5. 3, RAMEAK L@, Fig 9 -FT
O (In~ wre menidor YAWEIN Ti~ Cu 74 XOBRIER I ) BROPHLBFE LT
WANT, XA eI AHERSBENLH LY EHFE LT VL, BPH. D EBKET 243
, B o B3 BOM SRR L, ROWIRERaBHBL ), FTFE R TYTEs S0
HeTH) s IRHEETCHh L. ARIVETHELZT L, REKEKA RE I ¢ XFNE 9 BSY
MECITCGAVROFCHH LTI EF LI B,
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