High grading

In the context of the principal focus topics of Australian research, highgrading refers to the use of interpretive maps to delineate where three key independent geologic factors (reservoir permeability, heat source and heat trap) are all likely to occur as a means to rank the relative certainty of the extent of EGS play-trends. Taken a step further, the serial product of factor adequacy estimates for each of these three key geologic factors is a numerical estimate of the chance for geological adequacy of an EGS play-trend. As an example:
· Very high certainty of radiogenic source granites at depth could be attributed a 90% level of likelihood for adequacy

· If minimum heat trap adequacy is defined as the likelihood of reaching 160ºC at a target depth, in the absence of deep well control, the estimated likelihood of an adequate heat-trap (at drill target depths) might only be (say) 50%, and

· If natural fractures are considered a key attribute of adequate EGS reservoirs, then local geological and seismic information may suffice to conclude that prevailing stress regimes are sufficient for natural fractures to be considered a 50% chance.

Hence, the estimated chance of geologic adequacy for this hypothetical ESG play-trend is roughly 22.5% (0.9 x 0.5 x 0.5). The chance of inadequacy is the compliment of 22.5% ie 77.5%.

Given three distinct, independent EGS play-trends to explore with similar play-trend geologic adequacy (22.5%) estimates, the chance that exploring all three trends will result in at least one valid EGS play being discovered is equal to 1 minus the serial products of the chance of geologic inadequacy, e.g. (1 − 0.7753) or 53% chance.  On that basis – funding exploration of an independent fourth EGS play trend would inevitably increase the chance of at least one technically successful project. Such estimates are fundamental to expected value estimates. Minimum economic thresholds can be another multiplicative factor in calculating risk-weighted expected values. This form of logic is routinely applied in managing portfolios of upstream petroleum ventures, and may assist in developing a roadmap for funds required to commercialise EGS in Australia.

