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Table 2.5: Example Quantitative Metrics and Scales for PR

Measures(qualitative PR ranking [Very Low - Very High], numerical

range for bins, and median numerical values)

Measures and Metrics

Metric Scales
Bins (Median)

Proliferation
Resistance

Proliferation Resistance

Measures Determined by

Intrinsic Features

Measures and Metrics

Metric Scales

Proliferation

Proliferation 0-5%  (2%) Very Low
Technical Difficulty
(TD) 5-25%  (10%) Low
Example metric: -
Probability of pathway 25-75%  (50%) Medium
failure from inherent o o .
technical difficulty 75-95%  (90%) High
considering threat .
capabilities 95-100%  (98%) Very High
Proliferation Cost 0-5%  (2%) Very Low
(PC)
Example metric: 5-25%  (10%) Low
Fraction of national 25-75%  (50%) Medium
resources for military .
capabilities 75-100%  (90%) High
>100%  (>100%) Very High
Proliferation Time 0-3mon (2 mon) Very Low
(PT)
Example metric:  Total 8 mon-1 yr (8 mon) Low
time to complete 1-10yr  (5yr) Medium
athwa
pathvay 10yr-30yr (20 yr) High
>30 yr (>30yr) Very High
Fissile Material Type HEU Very Low

Bins (Median) Resistance
(MT) ) WG-Pu Low
Example metric:
Dimensionless ranked RG-Pu Medium
categories (HEU,
WG-Pu, RG-Pu, DB-Pu High
DB-Pu, LEU);
interpolation based on LEU Very High
material attributes
Detection Probability a Very Low
(GP) b Low
Example metric:
Cumulative detection c Medium
probability d High
e Very High
Detection Resource <0.01 Very Low
Efficiency (DE) (0.005 GWyr/PDI)
Example metric: 0.01-0.04 Low
GW(e) years of (0.02 GWyr/PDI)
capacity supported (or 0.04-0.1 Medium
other normalization
variable) per Person (0.07 GWyr/PDI) -
Days of Inspection 0.1-0.3 High
(PDI) (or inspection $) (0.2 GWyr/PDI)
>0.3 Very High
(1.0 GWyr/PDI)
NOTES: HEU = high-enriched uranium, nominally 95% *°U; WG-Pu =

weapons-grade plutonium, nominally 94% fissile Pu isotopes; RG-Pu = reactor-grade
plutonium, nominally 70% fissile Pu isotopes; DB-Pu = deep burn plutonium,

nominally 43% fissile Pu isotopes; LEU = low-enriched plutonium, nominally 5%

a Significantly lower cumulative detection probability than the IAEA
detection probability and timeliness goal for depleted, natural, and LEU
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uranium.

50% in 1 year (This equates to IAEA detection probability and timeliness
goal for 1 significant quantity of depleted, natural, and LEU uranium).

20% in 3 months, 50% in 1 year (This equates to IAEA detection probability
and timeliness goal for 1 significant quantity of spent fuel/irradiated
material).

50% in 1 month, 90% in 1 year (This equates to IAEA detection probability
and timeliness goal for 1 significant quantity HEU/separated Pu).
Significantly greater cumulative detection probability than the IAEA
detection probability and timeliness goal for HEU/separated Pu.



