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1% 1975 STATUS - U.S. TEST FACILITIES

ENVIRONMENTAL CHARACTERIZATION PARAMETER UNCERTAINTY ESTIMATES (1o)

FQ§t Fission Sources Fusion Simulation

Parameter In-Core Qut-of-Core Sources
Reactor Prim flow 3% NAX
Subassembly Flow 5% NA
Reactor Power 3% NA
Subassemb Ty Power 5-10% NA
Pin Power ' 5% NA
Neutron Flux [Total] 5% 5-20% 10-50%
. MeV] 5% 5-30% - 10-50%
[1<E<15 MeV] 5-10% 5-20% 5-50%
[E>15 MeV] NA NA >50%
Neutron Fluence [Total] 5-10% 5-30% 10-50%
[0.1<E<15 Mev] 5-15% 5-30% 10-50%
[1<E<15 MeV] 5-20% 5-30% 10-50%
{E>15 MeV] NA NA >50%

e Correlation Parameters(a)

Damag
(For Stainless Steel)
[dpa/sec] 10-30% 10-40% >30%
[dpa] 20-40% 20-50% >40%
(Other Materials) ‘
[dpa/sec] : T8D 18D . TBB
{dpa] TBD TBD TBD
vy Flux . n10% >10% TED
y Heat ~10% >10% 18D
Isotopic Fission Rate _
{235 and 235%Puy] 5% 5% 10-30%
[238y] 5-10% >5-10% 10-30%
Fuel Burnup, ]
[Test Sample] 3-5% NA NA
[Pin] 5-15% NA NA
Other Reaction Rates
%133U)Cap%ure; (h.c) ] 5-10% 5-20% NA
n,y)s, {(n,p)s, (n,a)s _ ~
otc. 2-7% 2-30%
Number of Reactions .
[Cong t172, Stable Products] 2-5% 2-20%

TBD
(a)

Not applicable.

To be determined.

Two major sources of errors exist in the dpa computational models,
the energy partition calculation and the secondary displacement
model. A portion of the former and all of the latter error exist
as a bias rather than a random error. Thus absolute dpa computa-
tions may have large absolute errors (30-40%); however, the ran-
dom portion may be of the order of +10%. For most irradiation
effects applications, the bias error is of little consequence par-
ticularly when empirical correlations are utilized. Thus, flux and
fluence data are required to accuracies of less than :10% for use

- Wwith relative damage correlation parameters.
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DETECTORS USED TO OBTAIN NEUTRON FLUENCE

DETECTOR TYPE

USEFULNESS FOR DETERMINING NEUTRON FLUENCE

INSTRUMENTED DEVICES

Low Flux Detectors
(e.g. BF3, °He propor-
tional chambers)

Fission Chambers and
Ionization Chambers

Self Powered Nuclear
Detectors

Spectrum Measurement
Devices ée.g. Proton
Recoil, °Li Solid State)

Devices measure only fiux and must be electrically
connected, which restricts available reactor positioning.

Can be used in low flux environments only.

Different fission foils give flux for different energy
ranges.

Have been used in high flux thermal neutron power
reactors.

Provide differertial energy spectrum in low flux
environments only.

SOLID STATE DETECTORS

Solid State Track Recorders

Graphite Damage Detectors

Provide little energy information.

.Different fissioning materials give fluence in different

energy ranges.

Give fluence over single broad energy interval.

RADIOMETRIC FOILS

Non f1331on ngls wi h tg<l Yy

Non f1§s1on Fo11s w1th t>l y

F1ss1on Fo1ls

Combifnations provide flux, fluence and energy spectrum
by integral means. ~

To get fluence for >1 year period requires constant
spectrum and knowledge of local time-history.

Provide short and long term fluence.

Short and long half-lived products give flux and fluence.

STABLE PRODUCT REACTIONS

Fission Foils - 3 able
Products (e.g. Nd, xenon
isotopes)

?:t;(’ Ma;jl‘cfgec%ag §3§U)

Chemistry Separation
(e.g. 7Li in Boron)

Helium Accumulation Fluence -
Monitors (HAFM's)

Combinations provide fluence and energy spectrum by
integral means. Usually limited to high fluence
applications.

Complements radiometric measurements for long irradiations

Maximum fluence restricted by burn-up.
applied to a few elements.

Has only been
Maximum fluence restricted by burn-up of 108,

Numerous available materials provide short and long term
fluence for many overlapping energy ranges.




B3R HELIUM PRODUCTION ENERGY RESPONSES IN A TYPICAL
FAST REACTOR NEUTRON SPECTRUM

Approximate
Energy Response
Lower Bound

Isotopes of Interest

Elements & Compounds Included
in Experimental HAFM Capsules

0 - 1 MeV
1 - 2 MeV
2 - 3 Mev
3 - 4 MeV
>4 MeV

6.5, 108

14, 32 36

3¢, 39 ¢,
03, 4

Ui, Y60, 'S, 8y,
73

12, 27, 28g; 51y
54, 55Mn, 56Fe’ 63
93,

Cu,

6. iF, B

TiN, ZrN, Cu?S, PbS

NaCl, KC1, KI, Can,

7
LiF, A1203, 5102,
NaF, CaF Fer, NdF3,

GeOz,

c, Al, Si, V, Mn, Fe, Cu, Nb




—971 —

g9 %

Réactions simplifides ayant lieu dans un échantillon de Niobium

Réaction

Section
efficace

Période - du
corps formé

Type de désintdgration

Raydnneﬁent caracté-
ristique observé

Sens de 1'effet sur
1'activité X

Nb*% (n,n')Nb* W 0 =97+35 mblA| 11,420,9a(? | Transition 2 29,2 kev | X W
«102 $30 totaleyent convertie Ky =16,58 Kg=18,65 kgV
Electrons de conversion
Mb®? (n,p)zr®? Og % 1,8 mb ~ 10% o Transition B 2 257 vers - id - Accroissement
" niveau Np*'m .
Nb*?(n,2n)Nb?? ¢ A 1,4 mb ~ 10,2 j, Capture électronique Y 900 et 930 keV
puis Yy vers niveau X Zr
Ky = 15,75 Kg =17,69 keV
M7, )M o = 1,16 b n 2,10 a | B~y vers Mo® y 700 et 870 keV Consommation donc
: 1 non convertis diminution
eff = 14b
Nb® W (n,y) ? - id -
Nb22(n,y) % m ? accroissement
Nb’“(n.Y)Nb’s Uo = 15b 95 m Transition ¥ en. X Nb aceroissement mais
: 1 84 h, partie convertie courte période
95 B~y vers Mo?S Y 768 keV
' 15 j convertie uK\rZ.IO—’ X Mo
} 3. Ky =17,45
Kg = 19,65
Ta'® (n,y)T2%% [0_= 19D 8 - nombreux y Xw accroissement mais
o 115 j. £ { 102 ggligeable 8i 1
1 1200 b ortement convertis Y Ta négligeable s e

flux thermique est
fort.
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Coverare of neutron-induced reactions -ofien used in reactor dosimetry

with respect to some data compilations and evaluations

Reaction Df:l’)g{?e Zijpr ft al. Sir;ons rand UKNDL K.EDA'K Schett ot
JFid [ ] McElroy r£8] I'9] rlOJ al. T ﬂ

"H(n,n) *) X X

3He(n,p) * X ' X

6Li(n,0() X X

1%5¢n ) X X

24}1\!& (n, X‘) X X X X

2 tg(n, 1) ¥ x

2751(n,p) X X X X X

27Al(n,cx) X X X X X X

315 p) y : .

32S(n,p) X X X X

“5$C(n.¥) X . X

‘+6Ti(n,p) X X X X ¥

LW'I‘i(n,p) X X X X

l+8Ti(n,p) X X X X

551—In(n,2n) X X X

5L+Fe(n.p) x X e X x X

56Fe(n.p) X X X X X X

58Fe(n,z’*) X X

59Co(n,c«‘) X X X ‘ X

59Co(n,2n) X

59Co(n,l“) X ¥

58Ni(n,p) X X X X X X

5.83\'i(n,d) ‘ X X

5'“Ni(n,.?'n_) X X

Niln,p)

>4
b
>

Y irn ENDF/B-IV eencral purpose file
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Funetion EXDF/B Z2ijp et al., Si:;on:»s and U¥NDL KEDAK Schett et
- Dos.File [7] ¥e¥lroy (8] [9] rol ai. rij
630\1(11,60 X X X X ¢
63 cuin, 2n) X X X X
65@@..3“) X X

Scutn,2n) X X o x 4 X
6l[Z‘n(n,p) X X
?xb(n,n") _ X
93I«'b(n,Zn) X X X
92}-'.o(n,p) X X X
103}%h(n‘,n') X X X
115In(n,n') X X X X X
1151n(n,2;) X X

1271(11,211) X X X X
197Au(n,2") X X X

232T‘n(n,f)b X X X X X
232Th(n,3‘) X Y

2350 (n, 1) X » X X X p

ZBSL(n,f) X X X X X X
2333(n,z~) X X X
237}In(n,f) X X X X X
zjgpu(n,f) X X X X

LRRE B AR BB )
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