APPLICATION NOTE

Accelerometer for Measurement -While -Drilling Application

Unconventional Drilling

For nearly 100 years, we have relied on conventional oil and gas resources Conventional deposits are
permeable, have a well-defined areal extent and, therefore the hydrocarbon is extracted easily from a
wellbore, not requiring an extensive wellbore stimulation.

The global energy landscape has tremendously evolved in the last few years. Production from traditional
conventional wellbores is being depleted. Production by the recovery of unconventional hydrocarbon
resources =oil and natural gas from shale deposits, oil sands, tight oil and other difficult geologic
formations *becomes a new option. The unconventional hydrocarbon deposits have often a lower
resource concentration, are dispersed over the larger areas than the conventional ones. Therefore
unconventional extraction requires active well stimulation and digging deeper wells with complex
profiles. Those drilling technics will have more impact on the environment (atmosphere and ground
water) and thus subjected to additional safety and health concerns.

Based on the mentioned reasons, unconventional resource extraction requires very sophisticated drilling
technologies - horizontal or directional drilling *for sophisticated drilling operations, such as:

1) Inaccessible surface locations / sidetracking *for example, a mountain can block the vertical
path.

2) Faultdrilling £the presence of a fault can often make the vertical method a lot more complicated.

3) Multiple target zones from a single wellbore *to induce cost effective drilling.

4) Multiple wells +generally applied in offshore operations they reduce the number of rigs down to
a single structure.

Figure 1: Complex drilling operations
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