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Abstract

The ITVs(International Target Value) are uncertainties to be considered in judging the
reliability of analytical techniques applied to industrial nuclear and fissile material, which are
subject to safeguards verification. The ITV are intended to be used by plant operators and
safeguards organizations, as a reference of the quality of measurements achievable in nuclear
material accountancy, and for planning purposes. The most recent standard conventions in
representing uncertainty and reliability data have been considered, while maintaining a format
that allows comparison with the previous releases of the ITV and can be used with benefit
for statistical inferences regarding the significance of operator-inspector differences whenever
valid performance values are not available.
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Uncertainty Component
Measurement Instrument (% relative Standard Uncertainty)
u(random) u(systematic)
Mass LCBSIZ)) 0.05 0.05
EVAL 0.05 0.05
Volume DIPT 0.30 0.20
Density DIPT4) 0.30 0.20
VTDM < 0.05 < 0.05

1) Load-Cell Based Weighing System

2) Electronic Balance
3) Dip Tube

4) Vibrating Tube Density Meter

3 1. ITV for Bulk and Density Measurements

Uncertainty Component Recommended
. (% Relative Standard Uncertainty) Minimum
Material Concentration U* Abundance Sample
u(r) u(s) u(r) u(s) Size
DUFs 0.10 nd 1 nd 5-10¢g
HEUFs & LEUFs & NUFg 0.05 nd 0.10 nd 5-10¢g
U-oxide Powder 0.20 nd nd nd 10 - 20 g
U-oxide Pellets <005 <005 <005)|<005 1 pellet
U Scrap (clean) 1 nd 1 nd 30 g
U Scrap (dirty) 10 nd 10 nd 2x30g

3 2. ITV for Sampling Unc. for Elemental Conc.and U Abundance

Uncertainty Component
_ (% rel. Std. Uncertainty)
Method Material U-Concentrate Pu-Concentrate
u(r) u(s) u(r) ‘ u(s)
CRAV U Oxides(pyre),UFe 0.05 0.05
Pu Oxide 005 | 005
U Oxides, UNH, UFg 0.1 0.1
TITR U.Alloys . 0.2 0.2
Pu Oxide, Pu Nit. 0.15 0.15
MOX, U/Pu Nit. 0.1 0.1 0.2 0.2

* GRAV | Gravimetry, TITR : Tritration

3% 3. ITV for Sampling Unc. for Elemental Conc. and U™ Abundance




Uncertainty Component
Method Material (% rel. Std. Uncertainty)
u(r) u(s)
LEU Oxides 0.3 0.3
LMCN
HEU Oxides 0.2 0.2

* LMCN : Laboratory Multichannel Analyzer, Nal-Detector

¥ 4. ITV for U™ Abundance
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Var(s)= X% (8%,/n+ 6%)

X is the total element mass in the stratum

bro 1S the random error for operator

bso 1S the systematic error for operator

n is the number of operator’s measurements to estimate X
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Case Ordering Description

1 OL U The true MUF is statistically significant.
The true MUF is statistically significant.

2 LUO (This is a negative MUF, could indicate human errors
or inadequate)
3 LO0OU The true MUF is not statistically significant.
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