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Sensitivity Coefficients of Reactor Parameters in Fast

Critical Assemblies and Uncertainty Analysis

Takafumi AOYAMA,* Takayuki SUZUKI,* Toshikazu TAKEDA,*
Akira HASEGAWA and Yasuyuki KIKUCHI
Japanese Nuclear Data Committee,
Subcommittee on Reactor Constants,
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokal-mura, Naka-gun, Ibaraki-ken
( Received January 16 1986 )

Sen51t1v1ty coefficients of reactor parameters in several fast
critical assemblles to varlous cross sectlons were ‘calculated in
16 group by means of SAGEP code based on the generallzed
perturbation theory. The sensitivity coefficients were tabulated
and the difference of sensitivity coefficients was discussed.
Furthermore, the uncertainty of calculated reactor parameters due
to cross section uncertainty were estimated using the sensitivity

coefficients and cross section covariance data.

Keywords : Sensitivity Coefficients, Reactor parameters, SAGEF,

Uncertainty, Cross Section Covariance Data

This report was prepared as an account of work by the working

group on integral tests for JENDL of the subcommittee on reactor

constant of JNDC.
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1.3 L ® i<

FERPLORFEEZIEREL, SO0 ZOHERELM LS50 BL4OERESEREHVTHE
DEBPLECTONTE L, BAERBEEZOMBEMHEAHET L LR, BFFELEC I EE
ALBERE A 77) —OZSEORMICEN TH S, COH B F— 7 OBIEHEDITE, O,
LR OWTEHTR IO 4 2 B REDIEERER & 10 5, BEBNTIC X 0B U TEmEL
LG DHBELRLIENTE, AEOHEE 74 72 Y —HOHEE X 2 OTREOZE
ILEBREREEHOCTTRITLAZ EBTES, £ -MEBOREDIE T~ 2H O THIIRE O, X
AT 2T EEOFRBELAFNET A C LT, SoREBENEHEELRVT, B9
— I B OWHBDT Vv R b A Y R AT CE BAREE 5B, |

AETIERERESEK FCAV~1, V=2, VI—1, VI-2, MZB, ZPPR—2, 9,10
A, ZPR—6/7, 6/6 A DFLEHREORERNEL] 6 HTHEL, SEAFRHOREFEHOM
BICDV THERETT 5o BEGHOIE B LBBRICE T REMFT — F SAGEP ' 44
WUHET Lo IRICBERE LA -7 ) o VIR THER SN, OAETHWEHRTI 6 BitHlHx
NI-WHBRESH 7 — 7 AV THEBROAEI L 2EMEHTEEO FRRES4HE L, &M
HMOBREICLBEELTENL,
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2. MmBHRALESTROEKERK

2.1 HHEAERECICHERE .

BEREATE T AR LB - ESHBRESKE FCA V-1, V-2, VI—-1, VI —2,
MZB, ZPPR—2, 9, 10A, ZPR—6/7, 6 /6AD1 0HOESKTH S, Table
| CEEGEROFLFEE, 5, NHRTAIRERO POEE, SO **°Pu,®* Pu, **'Pu,
B, PP UDTHBFHEEOMART . BESEKD fertile material & fissile
material EDHIEB2.3~T7.8ETHHLTHY (Table 15H) , HLDART bV &L
DREFHHSIBOENDLBHING | 0 BORSEEEAR, FCA V-1, V-2 i8Eoe 2
T o FELTHED, FCA VIi—1, VI-2@ AL e DTy T v 7 EEAMEL B Y 5
Y SR AAMUFLD 2 SAIEFLTH 5, MZBIIHEREFRICE S HA L o HIFYEER
(MOZARTEE) Kk BbALeD 7Y — VL 2HIRE v 7 T o TFLTHS. ZPR —6/7,
6/ 6ARU ZPPR —2REREYF S FRADNY F> =0 FLTHD, ZPPR -9, 10AREXK
LFEHFFICLS JUPI TERFTECH G AETF DD 2 B EFLDY )~ v NV F 2=
LRI F v — 2l ThHb, ZPR—6 /6 A UM, FCA V—1, V-2, VI
—1, VI-2H U+Pufb (FCA VI-—1, VI—2 TEAMKGE Putil) , MZB, ZPR
-6/7, ZPPR—2, 9, 10ABPulPLTH5b, BMEMRHIE2RL RZ E7VTHEL, £
D MZB, ZPPR -1 0ALAGHERREFNIHRAFTEEP 2R v F=— 7% e LTRESE
STV BRI £ » & Al B EIC Uizo
BERROHED 7o —F41 ¥ 7 7 4% Fig, 1Rt HE 2y & LTE JENDL -2 7
—smpbEon JFS 3] 2 TOBKERKEy M 2V, ST EBE LT (FREE),
SERHD T 0 BEESNERSS SLAROM 3 — K L 03k, Table 2105 Lic® T UNEAL
3ER, KEMELTIRR, Z, 1RTeFN) TTOHMHIESE 1 6 BLC#HifL7cc CITATION -
FBR3—F Tl 6BHEEG BT, DHTHIEC MM TRER® 7, 1 6 BEMLTTC
i (RECER ) S AR VT SAGEP 0 —Fit k9 1 6 BEOBEERKATE LI, 16
FHOT 2 ¥ —BiEE4 Table 3R g,
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Table 1 Specifications of Critical Assemblies
FCca V-1  FCA V=2'  FCA VI-1™ Fca vi-2"" MZB
Fuel U (+Puy U (+Pu) “Pu (+1U) Pu (+1) Fu
Figsile to
Fertile Raltio 2. 6 2.3 3. 6 3. 2 5. 2
Core Radius
R 1 (cm) 28, 23 36. 45 28. 03 29. 38 62. 21
R2 (cmy  0—-——-—-—=—=  ———- 40. 55 46. 47 79. 64
Core Heightl (o 6BO. 98 6B0. 96 g91. 44 91. 44 89, 20
Core Volume
Voioo(n 152. 60 214. 28 225. 68 247. 986 1084, 4
ve (1 0 ——————  —— == 24G. 7O 378. 54 G93. 2
Core 1
Pu—2239 0. 10446 0. 10458 0. 15687 0. 10458 Q. 08918
210 . 00943 0. 00933 0.01400 0. 00933 0. 01791
21 (Xlo2g/ee) 0. 00112 0, 00107 0. 00160 0. 00092 0. 00271
U—-235 . 1980 0. 1470 0. 00152 0. 00152 0. 00429
238 0. 77810 0. 58359 0. 69057 0. 689057 0. 59259
Core 2
Pu-239 e == ——— —————= === 0. 13457
240  m—=—— ==——-—— . —=——— . — == 0. 03227
241 3l02ef) 00 0 ——=—== === == ——-= e 0. D0519
g-23s  —-——==-  ———=-- 0. 21310 0. 28483 0.00388
28 ===== - ===- 0. 6B4152 . 68915 0.33511
* I region core E -4 FPu core + EU driver
Table 1 [Continued)
ZPPR-2 ZPPR—S ZPPR-310A* ZPR-G/7 ZPR—G/GA
Fuel Pu Pu Pu Pu U
Fissile to
Fertile Ratio 5. 1 7. 8 6.9 6. 0 5.0
Core Radius
R I (cm) Gd. 67 88. 87 97. 72 2. 34 24. 34
R 2 (cm) 91.45 119. 95 12G6. 65 80. G8 91, 24
Core Height {cm 91. 62 101. 78 101. 76 152. 56 152, 58
Core ¥olume
Vo1l (0 1203. 8 25624. 9 3062. 7 283. 89 283. 9
Va2 (1) 1203. 3 2074. 8 2074. 4 2835. 8 3705. 9
Core 1
Pu-2380 0. 12750 0. 08865 0. 094388 0. 08882 | ————-—
240 0. 01687 0.01174 0. 01257 g. 01177 @ ————-
241 (X1022/ee) 0. 00232 g. 00112 0.00119 G. 00133 —e-——-—
U-—236 0. 00115 0. 00181 0. 00179 0. 00126 0. 11530
238 0.519185 0. 82450 0. B0o973 Q0. 57770 0. 58012
Core 2
Pu-2389 0. 12750 0. 12672 0. 13223 0. 08882 @ | ————-—
240 0.01687 0.01678 0.01748 o.01177 ————-
241 (Xi02e/ce) 0. 00232 0,.00168 0. 00165 g. 00133 @ -————-
U-—-236 0. 00115 0. 00186 0. 00165 0. 00126 0.11491
238 0.51915 Q. 75645 0. 74527 0. 58020 0. 57843
® 1.C. contains CTRPs
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Table 2 Calculation Model for Collapsing Spectrum
Assembly Collapsing Madel
FCA V-1 ID Sphere
FCA V-2 1D Sphere
FCA VI-1 1D Sphere
FCA VI—-2 1D Sphere
MZB 1D Cylinder (R—direction)
+ 1D Slab (Z—-direction)
ZPPR~2 tD Cyvlinder (R—direction’
+ 1D Slab (Z-direction)
ZPPR-9 1D Cylinder f(R—-direction’
+ 1D Slab (Z-direction)
ZPPR-10A 1D Cylinder (R-direction)
+ 1D Slab (Z-direction’
ZPR-6/T7 1D Sphere
ZPR-B/6A 1D Sphere
Table 3 Energy group structure of I8 group

Corresponding group

Group in 70 groups of Energy range
JFS—-3-J2
] 1 ~ 2 10. 0 ~ G. 07 MeV
2 3 o~ a4 6. 07 =~ 3. 68
3 5 ~ G 3. 68 ~ 2. 23
4 7T~ 8 2,23 -~ 1. 35
5 9 ~ 10 1.35 ~ 0. 82
B 11 ~ 13 0. 82 -~ g. 39
7 14 ~ 16 0. 39 ~ 0.18
8 17 ~ 18 0.18 ~ 0. 09
9 20 ~ 22 8G. © ~ 40. 9 keV
10 23 ~ 25 40. 9 ~ 19. 3
11 26 ~ 28 19. 3 ~ 9.12
12 29 ~ 31 9.12 ~ 4. 31
13 32 ~ 34 4. 31 ~ 2. 03
1 35 ~ 37 2. 03 ~ D. 961
15 38 ~ 40 961 ~ 454 eV
IG 41 ~ 70 45654 ~ thermal
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2.2 BIFOBEHEOBRERE

B FHETEORR & -1 1 0 A EROHSHOMEE4 Table 4 1R, EMEHRITXT
DELSERICSOTHOH o WLRIGELIZ ZPPR — 1 0 AUAOESATIROE,, SHREEK
THEPERL T b, (Table 42]) RIEERSMIE ***Puln, ) OEFEFHICOOT
MZBRUZPPR~9, | 0AEASETHRYE 7o PHIMAL, AFLOE SO RIGE GO 47
U E CORBALEIC S 2 RS R 4HE Lz, Fy 79 —RIEEWR, FCA V-1, V-2,
VI—1, VI—2, ZPPR - 98B&ATHEL, UO. ¥ ¥ P20 THEL2HOKEETHD &K
W, Fed vy 7FAHD0WTIERFCA V=2, VI—1, VI-2THHERV, RFY VR 2T 4—
n (8S)YH It H>nTik, FCA V-1, VI—1, VI-2THROIE 7. ZhZND Y~
FDIREE{LIE Table 4 iR T EHICRNL T b, Na 4 Flific >0 TR FCA VI-—2,
MZB, ZPPR — 9 EAARTHRERK A E L, Nadi4 FfER €Y F I vy~ nbbhofild
LTEhIN, F2HFNOEDIE, £4 Fg - BURET A20T, EEGEICSTEATHE
WHF YNy —vafbEky, BRERBOLELEEE LI, FCA VI-2TEFHLD 3 X 3F
O —RERI 4%y 7, BX 5 Fog—GEABNC 6 /¥y 77004 FCE - B& 20K -
foo MZBTHRHFPLDI X3 Foy— 20 THARICE1 2.0 cm, =4 4.6 cm &4 FfiE
RO LIS >0 T OH »7c0 ZPPR — 9D 2EOHEA K55 — Y RFEPLO 9 Fo 7 —7H3
A+ 8 inch F4 Figfl - B8, HFHL0 9 7 Fo 7 —Himik+ 8 inch 4 FiTil»
TR ARG LT B,

Table 5 kogg @ **°U (n, ), **°U(n, ), ***U (n, 3, *fU(n, 1),
238 —#EL, %*°Puln, f), ?*°*Pufln, 7, **"Pu(n, ), **°Puln,r),** ' 'Pu
(n, ), ?*'Puln, r), Fe (n, 7), Fe —#dl, Cr =L, Na (n, 7) , Na —#él,
O —HELBNmEIC T 5 MEGRHERT. ZPR ~6 /76 Ad UFLTHEDT *°°U (n, )W
mRiCHT 3 MEFRKEIASV, U+tPubilTHE FCA V-1, V=2, MUAFFELICER
75 YEHOWTWAFCA VI-1, VI-2 THEEFRSVY, PulLTREEREWENEL
STWh, 238U (n, 1) WEHEICHd2BEFRHIE FCA V-1, V-2 TRidREEICH
~T2 0 keV UTFDT 50 F— 0 CREREINS{IE-TVWE, iz FCA V-1, V
— 2HNBRYFLTHD, Fig. 2RARENBEIKAHETR T P LDIERICHE L >T0 ST
b, U —REMEECHTABEEFRES s A F—EETH, Bx 3 v ¥ —fRABTIEOEE
&Y, FCA V-1, V-2TRhoREFICH~NTEENSL, FCA V-1, V- 27Tiih
DESECHENTEENSSL, 1L.4MeV ~4 1 keVOILFAF—-fHETRHRITARE (LTS,
235py (n, { Y WARICHT BEREE, PulfLTdHsd MZB, ZPPR -2, 9, 10A,
ZPR — 6/ 7T TRELIBIFALMEICIE > T B, 2*° Pu (n, 1) WEGKICHT 5 REREE Pu
ELDIE T 5 A — 4l (2.0 keVIF) TAEW, Fe (n, 1) WilBICH 3 58 EHEIL100
keVJii & Fe MILBDHSE 1 4B TAE L H->T 5, Fe —BENERICHT 2 BREFREE, <
AnF —EHIEE L TIEADEE &b (ST vF—HETR)

Table 6 icizdul i iE Ll 28,7251 @ 2°°U(n, f), ***Uln, ), ***U(n, ),
228U (n, 1), ***U-MEL **°Pufn, f), ***Puln, 7), **°Puln, ), **'Pu
(n, {), Fe {(n, 7), Fe —&&L, Cr —#%dl, Ni —#&EL, Na (n, 7v), Na —gdhl, O—

—5—



JAERI-M 86-004

BEMEE I CH T AREREBER T, 22°U (n, ) WEABCHT2RERKRB FCA VI —1,
VI-2THICKE(, UFRLTHS ZPR -6 6ATIEARY bbil< 155 1 b B (S8 0A W
NS LML 2T, 38U (n, ) HERICHLTHE, SESK CORERREIR T A A¥—8T
BRELTHS. *°°PU (n, 1) BFERKICHT 2BEFREST 2 v ¥ —HEETA, B3 vy —4F
HTIEOEEED, A7 Py 7 PEREFLTE, FCA V-1, V-—2iThH~T, HiK19
keVLL RO L v — A TRESE V. 2% U ~HEMEREICH 75 BRERHERESA L 3.7
~14MeVOLFVF—HRTASUADHEEE S, ***Puln, {) ERKICHYLTE, FCA
VI—1, VI-2 CEEGHEIFIKEHE->TV0E, ZNEFCA VI-1, VI-2@3/NURLTH
D, REPFLODED PulfdTH A7HIC 22 Pu(n, {) HEEDR <7 b VELITHT 2580
REVIDTH S, Fe —FEL, Cr —#EL, Ni—smEl#rmBiods 28ERKE, BEALDT R
WEF-HTADEEED, FL2MeVHEO T2 v F —SAB TR 1IE £ - TH D, Na —#FEL,
O —gELFERIcH LT 3ERBREn #5455 b,

Table TiCRPULGEL 49 /725 @ 22U (n, 1), **5U(n, 7)), ***U(n, 1),
2280 (n, ), *PPU—BEL, **°Puln, ), 2%*Puln, 7), **°Puln, 7), **'Pu
(n, ), Fe (n, 7), Fe —#&l, Na{(n, r), Na—#il, O —siLrERICH T 2BEF
MAERT, BROT LS 222U (n, £), ***Pu(n, ) WEREICHT ABE BRSOV,
I (n, 7)) WA LTIRARZ PAVOBWECA V—1, V-2 TilhoESEKICH~TE
I 3V F— IR TOREREONE V0, 27 U — HELNTIR IO T 4 BEREE, BEALO T FF
~HBTHDMEAEL S, Fe —8GEL, Na —#EL, O —HELMmREICH Y 5 BRERH S RITFRE LM M 475
ER)

Table 8 ICEPLUGER 2 8C /49D 23U (n, f), ***U(n, r), 2°*U(n, f),
238 (n, 7)), 23PU—BLEL 2°°Pu(n, ), 2 Pu(n, 7), 2*°Pu(n, 7), **'Puy
(n, ), Fe (n, r)-, Fe —#d&l, Na (n, r), Na —#dl, O —#ilWnmRtcxtd 2 BER
BMART, ***U (n, 7)), **°*Pu(n, ) Wil d 2BERMRBAEZC, BREGHRTRETR
U > T 5%, 235U (n, ) BRI T 2R E/RHE FCA v—1, V=2, VI—1, VI
—2TKREL, VoIRUV-2&VI-1RUVI-2 ETRIFESFICIE> TS, 27U —#EL
W L CHOBENEV . Fe —#El, Na —#EMEmHE o+ 2BEFRES 2 v F-—H#T
Ik, Erx ¥ -—HTHDOEEE D, O —gELETHR T 9 2 BEHREIC 20T & IIE RO R A3
HoNBD, BESHREL0.82MeV ~8 7 keVD IR LF (B CHITEEISF L,

Table 94Cid **°*Pu(n, f) XHHS% (Table 4ZH) @ **°*U(n, f), **°U (n,
), " U(n, £),%**U(n, ), ***U—8&L, **°Puln, £f), ***Puln, 1),
“49%Pu(n, r), **'Puln, f), Fe (n, 7), Fe —#dl, Na (n, 7), Na-—gtil, O—
AL ic T ARE S AR T P fhE TEIBL L7 RIBERS % AHL0D - f2 O THEEL
W BREEFRHOAPARPLCTOELDRE (BT b, FiC 28U (n, 7)), ***U - #
£, O —ElrmEE i3 2EE RS RE L,

Table 1 0icid UO, Fo 75 —RIGE® **°U{n, ), ***Uln, 7}, U(n, ),
2385 (n, 1), UK, **Puln, ), #*°Pu(n, 7Y, 2*°Puln, r), **'Pu
(n, £), Fe (n, 7)), Fe—#d&l, Cr —#H, Ni—#dl, Na {n, 7r) , Na—8fl, O—#
ELrImiE I T AEE G AR T 22U (n, {) BB T 5REERE PuffLThs ZPP

_7__
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R-GLATIEREL, 0.8 2MeV~19keVDIRAAF—FAHTHICADKELELE 5.
50U (n, 7)) WMEBICYTARERHEIFCA V-1, V-2TKX<, ZPPR —9 Tl#FH
DIEIZIE > T 5, THIT Table 1 1 IERTEEFROKG 2455 L/NBFLTHSE FCA V-
1 TREEGESBTEENL STHWED, RARZ bty 7 L ZPPR — 9 Tdd#TH, MBEbEET
WA RKELTEY, BEEDRLGEDROBBSELBLHTH S, 22 U —&EL, *°°Pu (n,
7) WimICE T ABERE B RKE WV, P Pu (n, ) WHBCHT ZRBEZKE FCA VI-2,
ZPPR —- 9 K2V THR, DEEEEEL SN 2RT, Table 1 2IGRTREEFERDOES %A 5
&, FCA VI-2TWREFCA V — LiTH~T RS THRIRD PR E O ich B0 REHRED
&Y, ZPPR ~ 9 TREEDESPRESVIHARELGADEEL &S Li5bh b, LDl Fe
—HEL, Na—#E, O —HEMHRICHT 2RERHOAZ L,

Table 13, 1 4L FeRU SS Fy 77 -RIGED*** U (n, ), **°U(n, ) ,**U
(n, £), %**U(n, ), 335 U—&H, *°*°Puln, £), 2**Pu(n, 7), **°Pu(n, 7,
E4 Py (n, f), Fe(n, ), Fe—ikdl, Cr —&Fl, Ni —&&L, Na (n, 7), Na —H#,
O — AW RicH T 2 BREFEM4A4TRd. FCA VI-1, VI-2TDFeRUSS Fou7rs— K
IEEOBRERBE R CUTHN S, 2°°U (n, ) WEHBICHI ZBEEFRIIFCA VI-2 TKS
{, MOELSEOK2(5LE-THED, Hit0.82MeV ~4 1 keV DT R F —FRTAEIESE
E£5. U (n, 7Y BT **°Puln, r) WM KL TR 2 ke VITE TR EBADBRENDD,
ARG b7 b FCA VI— 2 TREFHEMPRELNLE-TVE, 222U (n, ) WrERIOY
THOREFRREESESARTRIRRILMIRE ~ T b, 22 °Pu (n, ) BOHEICHT 5 EEFKI,
FCA V-1, V-2 TRUHEHA%ZRTUNATEESAETHEENS OGNS, Table 1 5 WRTE
B OmRNE#H6E, FCA V-1 TREHESRSFEELL >TEBD AT FVREO o T
MRS, MG THEESINECH->T0EDiEn L, FCA VI—-2TR2keVL TOREME
BETREDNAE {, RBORERBRELE T 5, Fe (n, 7) WERICHNT 2 BE G
HIEDH S 100 keV T 1 ke VA TRELBICL - T 5, $/2Fe —akEl, Na —#dl, O
—BECELENE R O L CHBEEAE O,

Table 1 6iZit Na 4 FMED 2°U(n, 3, 2**U(n, 7), 25U (n, ), **°*U
(n, 7)), ***U —&G&L, **°Puln, ), #**Pul(n, 7}, ***Puln,7), ***Pu(n,
), Fe (n, ), Fe —#{#l, Na (n, ), Na—##&l, O —#dl¥nmEICH 7 2 EEHERER
Fo —RICK A FEREDPEB S I ONTERERMPSREICRAERERLTWS, *°U (n, ) H#F
ERICHT BEERKIE FCA VI-2TARE PuplbTHS, MZB, ZPPR — 9 TR/
Vo 22U (n, 7)), PP Puln, £), ***Puln, 7) WIARKICHELTHESESKRLE S 2 keV I
Fox v — G THICERERTE o Na — BELBRERIC N § 5 BRI = 7 V¥ — S CLE,
Brix ¥ —fERTHDOESE D,
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Fig. 2.1 Comparison of neutron fluxes calculated in FCA V-1,
FCA VI-1 and ZPPR-9 assemblies,
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Fig, 2.2 Comparison of neutron adjoint fluxes calculated in

FCA V-1,

FCA VI-1 and ZPPR-9 assemblies.
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Neutronic properties _whose sensitivity coefficients are calculated

Table 4
Neutronic properties FCA V-1 FCa V-2 FCA VI-] FCA VI-2 MZB

Kefr = < < <> o

Cantral reaction

rate ratio

28f/25F ) [ <> < )
49f/25F L] [ [ [
28c/49f [ < )
23%y(n,£) distribution =
No. 1 mid. I.C.
No. 2 mid. 0.C,
Doppler worth [ [} Lem] [
U0, {300K-1073K) (300K-1073K) {300K- 823K) (300K~ B23I)
IROW {300K-1073K) [300K-1073K) {300K-1073K) [300K- B22K)
S5 (300K-1073K} {300K-1073K) (300K~ B23K)
Na-void worth <o N [
No.1l { 9.34:320.32} [ 9.4 X24,00)
Ne.2 {15.57X30.48} [ 9.4 X89.20)
f=fission : c=capture : 25=235y ; 28-238y . 49-23%p,
* Na-void region radius(cm} X hight(cm)
Table 4 {Continued}

Neutronic properties ZPPR-2 ZPPR-9 ZPPR-10A ZER-6/7 ZPR-6/6A
Koeg << < < L] <
Central reaction
rate ratio

28f/25¢F <> [aw) < L [

49€/25F L] o) >

28c/a9f Lam) > [ )
23%u(n, ) distribution ) fo)

to. mid.I.C. mid,I.C.

No.2 mid.0.C. mid,0.C.
Doppler worth <

U0, {298K-935.4K)

IRDN

S5
Na-void werth ) .

Na.1 [ 9.25 X 40.64}

No.2 {30.67 X 40.64)

f=Ffissicn ; c=capture : 25:235%y ; 28-238y 49-23%py . 40:?40Pu s 41=24Tpy

* Wa-vcoid region @

radius({cm) X hight{cm)
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Table 11.1 Component-wise sensitivity of Doppler UG5 in FCA v-1
assembly with respect to 238U(n,'Y] cross section

Group Up. energy(eV) Direct Flux Adjeint flux Total
1 10.0 Exé6 .0 1.69E-5 3.85E-5 5.54E-5

2 6.07E+6 0.0 7.31E-5 2.13E-4 2.86E-4

3 3.68E+6 0.0 2.67E-4 9.17E-4 1.18E-3

4 2.23E+6 -1.37E-5 3.86E-4 2.61E-3 2.99E-3

5 1.35E+6 0.0 3.15E-4 7.98E-3 8.30E-3

6 B.21E+5 0.0 9.98E-4 2.76E-2 2.86E-2

7 3.88BE+5 0.0 -3.83E-3 3.55E-2 3.17E-2

8 1.83E+45 0.0 -1.36E-2 3.54E-2 2.18E-2

9 8.65E+4 1.00E-9 -3.84E-2 4.47E-2 5.28E-3
10 4.09E+4 1.38E-1 -7.12E-2 1.89E-2 8.69E-2
11 1.93E+4 1.94E-1 -8.46E-2 -1.38E-2 9.53E-2
12 9.12E+3 2.04E-1 -7.14E-2 -3.01E-2 T.OBE-A

13 4,31E+3 1.57E-1 -4,09E-2 -2.81E-2 8.80E-2
14 2.03E+3 2.20E-1 -4.25E-2 ~-5.89E-2 1.19E-1
15 9.67E+2 7.92E-2 -1.43E-2 -2.B9E-2 3.59E-2
16 4.54E+2 9.27E-3 -1.22E-3 -4.38E-3 3.67E-3
Total 1.00E+0 -3.81E-1 1.06E-2 6.32E-1

Table 11.2 Componant-wise sensitivity of Doppler U0, in FCA VI-2
assembly with respect to 238U(n,Y) cross section

Group Up.. energy(eV) Direct Flux Adjoint flux Total
1 10.0 E+6 0.0 1.67E-5 3.58E-5 5_.25E-5
2 6.07E+6 0.0 7.46E-5 2.10E-4 2.84E-4

3 3.6BE+6 0.0 2.46E-4 8.61TE-4 1.11E-3
4 2.23E46 -7.30E-7 4.01E-4 2.51E-3 2.97E-3

5 1.35E+6 3.09E-7 2.40E-4 7.87E-3 8.11E-3
6 8.21E+5 -6.21E-7 1.72E-3 2.62E-2 2.79E-2

7 3.88E+5 0.0 3.51E-5 3.57E-2 3.57E-2

8 1.83E+5 7.00E-7 -9.57E-3 3.44E-2 2,48E-2

9 8.65E+4 1.84E-6 -3.10E-2 4.4pE-2 1.36E-2
10 4,09E+4 5.40E-2 -6.55E-2 3.39E-2 2,23E-2
11 1.93E+4 8.20E-2 -B.61E-2 5.74E-3 1.58E-3
12 9.12E+3 1.11E-1 -8.87E-2 -1.44E-2 7.80E-3
13 4.31E+3 1T.11E-1 -6.32E-2 -2_14E-2 2.6BE-2
14 2.03E+3 2.82E-1 ~1.12E-1 -9.56E-2 7.44E-2
15 9.61E+2 2.50E-1 -7.95E-2 -1.,26E-1 4.54E-2
16 4.54E+2 1.09E-1 -2,95E-2 -8.B7E-2 -8.86E-3
Total 1.00E+0 -5.62E-1 -1.54E-1 2,.84E-1
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Table 11.3 Component-wise sensitivity of Doppler UG, in ZPPR-9
assembly with respect to 238U[n,¥) cross section
Group Up. energyl(eV) Direct Flux Adjoint flux Total
1 10.0 E+6 0.0 1.58E-6 1.72E-5 1.88E-5
2 6.07E+6 0.0 ~-7.18E-6 1.09E-4 1.02E-4
3 3.6BE+6 c.c¢ -7.76E-5 5.64E-4 4.87E-4
4 2.23E+6 G.0 -5.26E-4 1.70E-3 1.18E-3
5 1.35E+6 0.0 -2.14E-3 4.74E-3 2.60E-3
3 8.21E+5 0.0 -6.83E-3 1.16E-2 4,81E-3
7 3.88E+5 -2.00E-8 -1.45E-2 1.44E-2 -5.45E-5
8 1.83E+5 0.0 -3.07E-2 1.77E-2 -1.30E-2
9 8.65E+4 1.00E-9 -6.29E-2 2.13E-2 -4.,16E-2
10 4.05E+4 4,57E-2 -1.10E-1 1.34E-2 -5.08E~-2
11 1.93E+4 7.09E-2 -1.24E-1 -5.32E-3 -5.85E-2
12 9.12E+3 9.97E-2 -1.17E-1 -1.94E-2 -3.63E-2
13 4,.31E+3 9.76E-2 -7.54E-2 -2.28E-2 ~5.77E~4
14 2.03E+3 2.83E-1 -1.48E-1 ~1.06E-1 2.82E-2
15 9.61E+2 2_77E-1 -1.08E-1 -1.52E-1 1.59E-2
16 4.54E+2 1.27E-1 -4.25E-2 -1.15E-1 ~3.07E-2
Total 1.00E+D -8.44E-1 -3.34E-1 -1.78E-1
Table 12.1 Component-wise sensitivity of Doppler U0, in FCA V-3
assembly with respect to 239Pu(n,f) cross section
Group Up. energy(eV) Direct Flux pdjoint flux Total
i 10.0 E+6 -2.21E-3 4.47E-4 ~-1.09E-3 ~2.85E-3
2 6.07E+6 -7.51E-3 1.10E-3 -3.90E-3 -1.03E-2
3 3.68E+6 ~1.B0E-2 2.31E-3 -8.88E-3 ~-Z2.46E-2
4 2.23E+6 -2.39E-2 1.37E-3 -1.19E-2 ~3.44E-2
5 1.35E+6 -2.57E-2 9.14E-4 -1.38E-2 -3.86E-2
6 8.21E+5 ~-5.45E-2 1.16E-4 -3.20E-2 ~-8.63E-2
7 3_BBE+5 -5.87E-2 -7.28E-3 -3.67E-2 -1.03E-1
8 1.83E+5 -4.56E-2 ~1,57E-2 -2.88E-2 -9.10E-2
9 8.65E+4 -4,22E-2 -2.74E-2 -2.88E-2 ~9.84E-2
10 4,.09E+4 ~2.60E-2 -3.34E-2 ~2.42E-3 ~6,18E-2
™ 1.93E+4 -1.57E-2 ~3.46E~2 1.67E-2 -3.35E-2
12 9.12E+3 -7.38E-3 -2.74E-2 2.08E-2 -1.40E-2
13 4,31E+3 ~3.44E-3 -1.81E-2 1.93E-2 -2.22E-3
14 2.03E+3 ~3.36E-3 -2.05E-2 4,4%E-2 2.10E-2
15 9.61E+2 -9.96E-4 -8.14E-3  2.55E-2 1.63E-2
16 4,54E+2 -1.56E-4 -1.02E-3 5.20E-3 4_02E-3
Total -3.35E-1 -1.87E-1 -3.70E-2 -5.589E-1
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Table 12.2 Component-wise sensitivity of Doppler UO, in FCA VI-2
assembly with respect to 239Puln,f) cross section
Group Up. energyl(eV) Direct Flux Adjoint flux Total
1 10,0 E+6 -1.48FE-3 1.28E-3 1.33E-3 1.13E-3
2 6.07E+6 -4.7BE-3 3.90E-3 4.53E-3 3.65E-3
3 3.68E+6 -1.19E-2 9.24E-3 1.02E-2 7.58E-3
4 2.23E+6 -1.57E-2 1.08BE-2 1.27E-2 7.85E-3
5 1.35E+6 -1.71E-2 1.13E-2 1.28E-2 7.10E-3
3 8.21E+5 -3.68BE-2 2.29E-2 2.02E-2 6.27E-3
7 3.88E+5 -4.31E-2 1.92E-2 1.55E-2 -8.31E-3
8 1.83E+5 -3.93E-2 7.39E-3 1.06E-2 ~-2.14E-2
k] 8.65E+4 -3.58BE-2 -6.12E-3 4.68E-3 -3.72E-2
0 4,09E+4 -2.87E-2 ~2,03E-2 1.23E-2 ~3.67E-2
i1 1.93E+4 -1.93E-2 -2.86E-2 2.18E-2 -2_.61E-2
12 9.12E+3 -1.25E-2 -3.03E-2 2.86E-2 -1.42E-2
13 4.31E+3 -7.39E-3 -2.40E-2 2.8%E-2 -2.45E-3
14 2.03E+3 -1.41E-2, -5.36E-2 1.42E-1 7.40E-2
15 9.61E+2 -9.76E-3 -4,80E-2 1.87E-1 1.40E-1
16 4,54E+2 -5,57E-3 -2.53E-2 1.87E-1 1.56E-1
Total -3.03E-1 -1.50E-1 7.10E-3 2.57E-1
Table 12.3 Component-wise sensitivity of Doppler UG, in ZPPR-9
assembly with respect to 239Pu(n,f) cross section
Group Up. energy(eV} Direct Flux Adjoint flux Total
1 10.0 E+6 -3.54E-3 -1.03E-3 -3.80E-3 -8.47E-3
2 £.07E+6 -1.15E-2 -3.88E-3 -1.29E-2 -2.83E-2
3 3.68E+6 -2.77E-2 -B8.71E-3 -2.96E-2 -6.60E-2
4 2.23E+6 -3.65E-2 -1.30E-2 ~3.93E-2 -8.88E-2
5 1.35E+6 -4,01E-2 -1.56E-2 -4 _36E-2 -9.93E-2
6 8.21E+5 -8.86E-2 -2.89E-2 -8.82E-2 -2.06E-1
7 3.8BE+5 -1.06E- -3.17E-2 ~-9.61E-2 -2.33E-1
8 1.83E+5 -1.05E-1 -3.05E-2 -8.64E-2 -2.22E-1
9 8.65E+4 -8.88E-2 -2.74E-2 -6.55E-2 -1.82E-1
10 4.09E+4 -7.71E-2 -2.80E-2 -4_.00E-2 ~1.45E-1
M 1.93E+4 -5.21E-2 -2.49E-2 -7.96E-3 ~B8.50E-2
12 9.12E+3 -3.44E-2 -2.20E-2 1.06E-2 -4,58E-2
13 4.31E+3 ~-1.91E-2 -1.52E-2 1.59E-2 ~1.84E-2
14 2.03E+3 -4.49E-2 -3.70E-2 1.27E-1 4,48E-2
15 9.61E+2 -3.42E-2 -2.8BE-2 2.17E-1 1.54E-1
16 4_.54E+2 -2.25E-2 -6.25E-3 2.32E-1 2.04E-1
Total -7.92E-1 -3.23E-1 8.87E-2 -1.03E+0
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Table 15.1 Component-wise sensitivity of Doppler 58 in FCA V-1
assembly with respect teo 239?u(n,f) cross section
Group dp. énergy(ev) Direct Flux Adjoint flux Total
1 10.0 E+86 -2.21E-3 5.40E-4 -1.16E-3 -2.83E-3
2 6.07E+6 -7.51E-3 1.37E-3 -4.13E-3 -1.03E-2
3 3.68E+6 -1.80E-2 3.00E-3 -9.44E-3 ~2.44E-2
4 2.23E+6 -2.39E-2 2.78E-3 -1.25E-2 -3.36E-2
5 1.35E+6 -2.57E-2 1.14E-3 -1,43E-2 -3.89E-2
6 8.21E+5 -5.45E-2 -1.03E-3 -3.31E-2 -8.86E-2
7 3.88E+5 -5.87E-2 -1.10E-2 -3.08E-2 -1.01E-1
8 1.83E+5 -4.56E-2 -1.68E-2 -9.34E-3 -7.17E-2
9 8.65E+4 -4_22E-2 -1.84E-2 1.66E-2 -4.40E-2
10 4,.09E+4 -2.60E-2 -1.11E-2 2.14E-2 ~-1.57E-2
11 1.93E+4 -1.57E-2 -9.11E-3 1.37E-2 -1.10E-2
12 9.12E+3 ~7.38E-3 -1.01E-2 6.22E-3 -1.13E-2
13 4.31E+3 -3.44E-3 -1.06E-2 2.70E-3 -1.13E-2
14 2.03E+3 -3.36E-3 ~1.81E-2 3_06E-2 9.18E-3
15 9.61E+2 -9.97E-4 4.64E-4 1.35E~2 1.30E-2
16 4,54E+2 -1.56E-4 7.66E-5 1.81E-3 1.73E-3
Total -3.35E-1 -%.68E-2 -8.14E-3 -4.,40E-1
Table 15.2 Conmponent -wise sensitivity of Doppler Fe in FCA VI-I
assembly with respect to 239Pu(n,f) creoss section
Group Up. energy{eV) Direct Flux Adjoint flux Total
1 10.0 E+6 -3.37E-3 1.35E-3 -6.43E-4 -2.66E-3
2 6.07E+6 -1.09E-2 3.83E-3 -2.20E~-3 -9.30E-3
3 1.68E+6 -2.62E-2 8.63E-3 -5,49E-3 -2.31E-2
4 2.23E+6 -3.42E-2 9.79E-3 -7.62E-3 -3.26E-2
5 1.353E+6 -3.63E-2 7.53E-3 -9.19E-3 -3.79E-2
6 8.21E4+45 -7.85E-2 1.27E-2 -2.72E-2 -%.41E-2
7 3.88E+5 -8.69E-2 -2.30E-3 -2.68E-2 -1.16E-1
8 1.83E+5 -7.93E-2 -1,80E-2 5.47E-3 -9.1%E-2
9 5.65E+4 -6.66E-2 -2.23E-2 3,35E-2 -5.54E-2
10 4.09E+4 -4_65E-2 -2,17E~2 4,10E-2 -2.72E-2
11 1.93E+4 -3.13E-2 -2.42E-2 2.94E-2 -2.60E-2
12 9.12E+3 -1.83E-2 -2.72E-2 1.71E-2 -2.84E-2
13 4.31E+3 -9.78E-3 -2,54E-2 8.82E-3 ~2.64E-2
14 2.03E+3 -1.71E-2 -6.2BE-2 T.62E-1 8.18E-2
15 9.61E+2 -8.66E-3 5.37E-3 T.1BE-] 1.14E-1
16 4.54E+2 -2.72E-3 1.74E-3 3.50E-2 3.41E-2
Total -5.58E-1 -1.53E-1 3.70E- -3.41E1
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Table 15.3 Compenent -wise sensitivity of Doppler Fe in FCA VI-2

assembly with respect to 239Pu(n,f) cross section

Group Up. eneray(eV) Direct Flux Adjoint flux Total
1 10.0 E+6 -1.47E-3 1.4%E-3 9.67E~4 9.85E-4

2 6.07E+6 -4.78E-3 4.59E-3 3.328-3 3.12E-3

3 3.6BE+6 -1.19E-2 1.10E-2 7.66E-3 6§.72E-3

4 2.23E+6  -1.57B-2 1.32E-2 8.91F-3 6.42E 3

5 1.35E+6 -1.71E-2 1.33E-2 9.54E-3 5.80E-3

6 8._21E+5 -3.68E-2 2.67E-2 1.65E-2 6.30E-3

7 3.8BE+5 -4,.31E-2 2.23E-2 1.53E-2 -5.51E-3
8 1.83E+5 -3.93E-2 1.21E-2 2.42E-2 -3.02E-3
9 8.65E+4 -3.58E-2 6.62E-3 4.15E-2 1.23E-2
10 4.09E+4 -2.87E-2 -1.12E-4 4.17E-2 1.28E-2
11 1.93E+4 -1.93E-2 -7.60E-3 2.52E-2 -1.72E-3
12 9.12E+3 ~1.25E-2 -1.42E-2 2.25E-2 -4_17E-3
13 4.31E+3 -7.40E-3 -1.59E-2 6.52E-3 -1.68E-2
14 2.03E+3 -1.41E-2 -4.33E-2 1.68E-1 1.10E-1
15 9.61E+2 -9,77E-3 1.36E-2 1.60E-1 1.64E-1
16 4,54E+2 ~-5.58E-3 7.59E-3 B.57E-2 8.77E-2
Total -3.03E-1 5.13E-2 6.37E-1 3.85E-1
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—97TH ***Puln, {) MERCEAFELEIBRELL>TVE, FeRU 88 Fuv 77— Kb
BID0TH Fe (n, 7) WEBICE B AL SHREL, U - HEBMERIC L 3FE bRED,
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Table 17.1 Standard deviation of keff due to cross section uncertainty

(%)
Cross section FCA V-1 FCA V-2 FCA VI-1 FCA VI-2 MZB ZEPR=-2 ZPPR-9 2PPR-10A ZPR-6/7 ZPR-5/6A
235y(n, £) 0.68 0.62 0.41 0.73 0.07 0.02 0.03 0.03 .02 1.32
235y(n,¥) 0.56 0.50 .29 0.59 0.03 0.01 0.01 " 0.01 .01 0.95
238y(n, £) 0.21 0.19 0.21 0.21 9.18 0.19 0.22 0.21 0.20 0.18
238y(n,v) 1.35 1.3 1.46 1.6 1.49 1.51 1.83 1.76 1.68 1.89
238y geat. 0.15 0.15 0.24 0.27 0.50 0.50 0.92 0.81 0.62 0.29
23%py(n, £) 0.43 0.50 0.71 0.38 0.99 1.06 1.06 1.07 1.07 0.
23%qy(n, ) 0.12 0.16 0.25 0.17 0.43 0.48 0.44 9.45 0.51 0.
240py (1, v) 0.03 0.04 0.05 0,03 0.16 0.11 0.10 0.10 0.11 0.
28 pyn,£) 0.01 0.01 0.01 6.01 0.08 0.04 0.04 0.03 0.04 0.
O-scat. 0.06 0.95 0.04 0.02 .01 0.01 0.03 0.03 0.02 0,05
¥a(n,] 0.01 9.01 0.91 0.02 0.03 0.03 .02 0.03 0.03 0.03
Fe(n,Y) 0.05 0.06 0.08 0.08 0.16 0.16 0.14 0.16 0.17 0.18
Stand. Dev. 1.70 "1.64 1.75 1.94 1.94 1.99 2.37 2.28 2.16 2.52
Table 17.2 standard deviation of 28f/25¢€ due to cross section uncertainty
(%)

Cross section FCA V-1 FCA V-2 FCA VI-1 FCA VI-2 MZB ZPPR-2  ZPR-6/6A
233y(n,£) 1,58 1.56 2.58 3.04 2.45 2.53 1,51
235u¢n,y) 0.66 '9.59 0.26 6.54 0.04 0.01 1.03
238y(n, f) 2.23 2.22 2.23 2.23 2.24 2.25 2.24
238y¢n,y) 1.37 1.37 1.99 2.44 2.24 2.32 2.05
238y scat. 4.98 4.19 5.71 6.69 5.80 5.83 5.53
23%y(n,£) - 0.26 0.31 0.88 i.11 0.56 0.59 G.
23%y(n,¥) 0.16 0.22 0.57 0.57 0.72 0.81 0.
240py(n,v) 0.05 0.05 0.10 0.08 0.25 0.17 0.
248%py¢n, £) g.01 9.01 0.02 0.03 0.04 0.02 0.

D-scat. a.19 0.17 0.27 ¢.29 0.20 0.22 0.16
Na(n,¥) 0.01 0.02 0.02 .03 .04 0.04 0.03
Fei{n,y) 0.05 0.07 0.13 0.17 ¢.25 0.26 0.20

Stand. Dev. 5.89 5.26 7.03 8.18 7.12 7.21 6.57
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Table 17.3 Standard deviation of 49£/25fF due to ¢ross section uncertainty

(%)

Cross section FCA V-1  FCA v-2  FCA VI-1 FCA VI-2  2PPR-2
2350(n, £} 1.96 2.01 2.33 2.6C Z.54
233u{n,v) S 0.16 9.15 0.05 0.09 .00
238y(n, £ 0,01 9.01 0.01 9.01 0.00
238y¢n,v) 0.35 0.36 0.55 0.62 0.58
23By_gcat, 0.49 .40 0.53 0.58 0.47
23%pyu(n, £) 1.92 1.90 1.99 2.60 1.94
23%py(n, v} 0.06 0.08 0.23 0.22 0.24
24%py1n, v) 0.01 0.0 0.03 0.02 0.64
247y (n, £) .00 0.00 0.60 .01 6.0t

O-scat. g.10 0.09 0.14 0.16 0.12
Naf(n,¥) 0.00 0.00 0.01 0.01 0.¢1
Fel(n, Y] 0.01 0.02 0.05 0.06 0.08

Stand. Dev. 2.82 2.83 3.18 3.40 3.29

Table 17.4 Standard deviation of 28c/49F due to cross section uncertainty

(%)
Cross section FCA V-1 FCA V-2 FCA VI-1 FCA VI-2 MZB ZPR-6/7
233y(n,£) 0.35 0.34 0.08 0.12 0.01 0.00
235G (n,¥) 9,35 0.31 0.10 0.15 0.01 0.00
238y(n,£) 0.02 0.03 9.02 . 6.01 0.01
238y (n,v) 7.39 7.23 6.74 6.42 6.39 6.3
238y _gcat. 1.17 5.94 1.16 1.09 0.91 0.88
23%u(n, ) 1.99 1.97 2.4 2.10 7.98 - 1.986
23%4(n,¥) 0.10 0.13 0.26 0.14 9,20 9.18
240py¢n, v} 0.03 0.03 0.05 0.03 0.09 0.0
2875050, £) 0.00 0.00 0.01 0.00 0.01 0.00
O-scat. 0.21 G.19 ¢.25 0.22 0.19 0.18
Na{n,¥) 0.00 0.00 0.0 0.0 0.01 0.01
Fel(n,Y) 0.03 0.03 ¢.05 0.04 0.07 0.06
Stand. Dev. 7.75 7.57 7.17 6.85 6.76 6.58
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Table 17.5 standard deviation of 239Pu(n,f) distribution due to cross section uncertainty

(%)

MZB ZPPR-9 ZPPR-102

Cross section No.1 No.2 No.? No.2 No.1 No.2
2354y (n,f) 0.00 0.02 0.00 0.01 0.00 0.02
235((n,Y) 0.00 0.00 0.00 0.01 0.00 0.01
238y(n,£) 9.00 0.01 0.00 0.05 0.00 0.03
238y¢n,v) 0.05 0.23 0.06 1.48 6.09 1.70
238y_scat. 0.04 0.19 0.06 1.28 0.09 1.54
23%pyu(n,£) 0.02 0.19 0.03 0.73 0.11 0.94
23%4(n,7) 0.01 0.02 0.01 0.26 0.03 0.42
240py(n, 1) 0.00 0.04 0.00 0.02 0.00 0.02
247 pu(n, f) 0.00 0.02 0.00 0.03 9.00 0.04
O-scat. 0.00 0.09 0.01 0.15 0.01 0.2
Na{n,Y) 0.00 .01 0.06 0.02 0.01 0.05
Feln,Y) 0.01 .04 0.01 0.14 0.04 .29
Stand. Dev. 0.07 0.37 0.1¢ 2.12 0.18 2.54

Table 17.6 Standard deviation of Doppler UQ, due to cross section uncertainty

(%)

Cross section FCA V-1 FCA V-2 FCA VI-1 FCA VI-2 ZPPR-9
235yqn, £) 2.15 1.65 1.44 2.69 0.02
23%y(n,Y) 2.05 1.55 0.48 1.30 0.07
238y(n,£) 0.61 0.58 0.59 0.62 0.49
23Byyn,vy 4.93 5.60 3.07 2.12 1.57
238y_gcat. 3.92 3.20 3.77 2.94 1.64
23%y(n,f) 7.18 1.33 1.91 1.46 .02
23%pu(n,v) 1.85 .63 4.97 4.40 3.59
240py(n,v) 0.11 0.11 0.28 0.25 0.18
285y (n, £) 0.03 .03 0.09 0.10 0.18

O-scat. 1.05 €.78 1.12 1.02 0.60
Ma(n,Y) 0.05 0.06 0.09 0.11 0.12
Fel(n,Y) ¢.33 0.35 0.856 0.96 1.04
Stand. Dev. 7.36 7.23 7.54 6.78 5.38
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17.7 Standard deviation cof Doppler IRON due to cross secticn uncertainty
(%)
Cross section -FCA V-2 FCA VI-1 FCA VI-2

235y, £) 1.30 1.34 2.52
235410, v) 0.99 0.53 1.32
238y(n, ) 0.58 0.60 0.61
238500, v) 1,31 z.43 3.42
238y scat. 3.02 3.53 2.72
239y (n, ) 1.03 1.27 1.37
23%.(n,¥) 1.10 3.35 3.38
240py (n, ) 0.09 0.24 0.24
24755 (n, ) 0.02 0.07 2.09
O-scat. 0.47 0.65 0.52
Na(n,Y) 0.04 0.06 0.08
Fe{n,Y) 9.03 11.36 13.47
Stand. Dev. 9.30 12.77 14.92

17.8 Standard deviation of Doppler S8 due to cross section uncertainty

(%)

Cross section FCA V-1 FCA VI-] FCA VI-2
235y(n,£) 1.51 1.35 2.51
2354(n,y) 1.2 0.52 1.28
238y(n, £; 0.62 0.6C 0.53
€3By(n,v) 1.43 2.76 4.26
238 5cat, 3.57 3.58 2.9
23%u(n, f) 7.89 1.37 1.51
23%pu(n,Y) 0.97 3.78 4.23
240py(n,v) 0.09 0.26 0.28
247py(n, £) 0.02 0.08 0.10

O-scat. 0.61 0.70 0.64
Na(n,Y) 0.03 0.07 a.11
Fel(n, ) 7.65 10.28 11.20
Stand. Dev. 8.92 12.05 13,47
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Table 17.9 Standard deviation of Na-void worth due to cross section uncertainty

(%)

FCA VI-2 MZB LPPR-9
Cross section No. 1 No.2 No. 1 No.2 No.1 No.2
235y(n, £) 1.32 1.15 0.32 0.37 0.07 0.07
235y(n,v) 0.57 .48 0.11 0.16 0.03 0.03
238y¢n,£) 0.19 0.25 9.25 0.73 0.18 0.17
238y¢n,y) 6.05 6.45 5.3% 8.04 4,21 4.25
238y_scat. 1.87 1.81 2.39 3.75 5.26 5.17
239y (n, £) 4,85 5.04 4,42 7.04 3.35 3.46
239%y(n,¥) 5.37 5.69 4,44 7.11 3,24 3.23
240py(n,v) 0.15 0.16 0.20 0.47 0.15 0.15
247putn, £) 0.30 0.31 0.89 1.42 0.33 0.33
O-scat. 0.13 2.15 ¢.10 0.24 0.56 0.56
Na(n,Y) 0.89 0.95 ¢.79 1.29 0.63 0.52
Fei{n,¥) 1.67 1.79 1.65 2.59 1.05 1.16
Stand. Dev. 9.92 10.42 8.84 13.79 8.31 8.33
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