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Summary: About 75% of commercial borehole seismic operations are zero-offset VSPs, or “Rig-source VSPs”. VSPs are recorded before final

completion in low deviated holes, with a deep open hole interval, a single casing interval, then multiple casing depth intervals above.

Three components of geophones are recorded, with excellent mechanical tool coupling to the borehole wall, but usually the VSP tool cannot be

oriented into geographical coordinates. Therefore only the Z-axis component is processed, or a near vertical component computed from the 3

recorded components (3C), resulting in a SEVERE reduction of the geological information derived from rig-VSPs. The authors suggest to implement
current and future generations of VSP tools with cost effective fluxgates and inclinometers to improve the present situation.

PRINCIPLES of METHOD: ORIENTING the 3-component PROPOSED cost efficient technology:
signals from a VSP tool, single or multilevel. to overcome present orientation limitations.
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VSP recording occurs when the tool is clamped to the borehole wall, in still position,
thus it is not necessary to record orientation parameters continuously. Miniature,
Vertical modern and high precision solid state inclinometers could be implemented on each
shuttle of commercial VSP toolstrings, with minimal additional volume and mass,
while at least one fluxgate located in an a-magnetic housing could be mounted on
one of the shuttles, in order to have one geographic orientation tie-point for each
VSP toolstring position in the open hole. Many drilling BHA, and wireline logging
tools are currently implemented by APS hardware orientation elements, or
equivalent systems, designed to resist shocks and temperature. Last, it is easier to
take in account the implementation of orientation elements at design stage of future
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Last, questions about oriented 3C VSP techniques unanswered by the
industry still need to be examined, and the authors suggest that VSP
HA Az tool manufacturers, service companies and operating companies
Horizontal plane, looking Down keep improving the whole chain of oriented 3C VSP: tool design,
[HN,HW] = Rot(HAZI). [HA,YH ] acquisition procedures, processing and interpretation.

well, laterally or at depth, relevant 3D structural
information can be derived in the borehole vicinity HW West
( up to 500m) even with complex overburden.
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