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Company :	Gas Transmission Corporation			Date:		June 12, 1998


Well:		Iona 1 & Iona 2					Logged Date:	June 8,9, 1998
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PURPOSE:





Determination of Gas Water Contact 





Tool String : 	RST-A - CHMS - CPLS - CPLC - CGRS





Procedure :	Three log passes were acquired in Sigma mode at 1800 ft/hr across the zones of interest.





INTERPRETATION:





Methodology:





Hand interpretation of the RST Sigma log was carried out in conjunction with open hole density - neutron logs. CIRN and CIRF (near and far count rate ratio curves) are scaled to overlay in clean liquid filled zones, and to separate in shales and to cross-over in gas filled sands. CIRF is more sensitive to gas and reads much higher in gas. CIRN reads higher in gas but to a lesser extent than CIRF. Porosity and lithology changes can cause count rate profiles similar to those encountered in gas zones, so these need to be taken into consideration. The inelastic ratio (IRAT) curve helps to solve this problem, as it is sensitive to gas but not porosity. These curves in conjunction with Sigma, TPHI and the density - neutron logs are compared for the quick look interpretation. The interpretation has not included knowledge of RFT or production data. Before finalising, this must be done, since this extra data may change the understanding of the contacts, as derived by the RST (for example, some of the so called “residual” gas may be mobile).





Note: The curves CIRF, CIRN, TPHI, IRAT can become unreliable when gas fills the borehole. In such a case the Sigma curve is the only one which may be used to infer formation fluid type and saturation.





Results:





IONA 1





Inelastic ratio (IRAT) was examined, and shows a shift at 1316 meters which is not apparent  any  of the density, neutron or PEF curves.  This curve responds to gas near the wellbore, and the change in IRAT supports the presence of the gas-water contact at 1316 m. In this instance the “gas-water” is defined the lowest depth at which connate water saturation occurs.  IRAT also shows a shift at 1341m, and below this shows no further indication of gas.  





CIRN and CIRF (near and far count rate ratio curves) are scaled to overlay in clean liquid filled zones, and to separate in shales and to cross-over in gas filled sands.  The crossover is evident above 1316 m, however below that depth the curves come together and then separate in the shales.  There is some indication of gas / hydrocarbons in the sand body from 1335 to 1341m. Below 1341 meters there is no sign of gas. The OH Density Neutron also show very slight crossover above 1341m, and slight shale separation below, which is confirmed by the GR.





RST Porosity TPHI, further supports the contact at 1316m, showing nearly zero porosity at the top of the sand, and perhaps a 3-5 P.U. (compared with OH X-plot porosity) gas shift below the contact depth.  In the lower sands, the RST porosity essentially matches the OH X-plot values





Summary


In summary, the Gas Water contact is currently at 1316 meters, with a short transition zone below extending to 1318 m.  Below that depth the rock is essentially water filled, although there is noticeable residual gas saturation in the sand down to 1322 m, and from 1335m to 1340m.





IONA 2





CIRN, CIRF and IRAT are not useable above the fluid contact in the wellbore. However, Sigma indicates a clear GWC at 1340.5m, the same depth as the fluid level in the borehole. We can assume that if the well was shut in for a long period of time, the wellbore and formation would be in hydrostatic equilibrium, and the GWC would be at the same depth or below as the well bore fluid level. The RST has a shallow depth of investigation, and therefore Sigma could be showing  higher gas saturation  in the sand above 1340.5 due to re-invasion of gas into the formation. Water saturation below 1340.5 m is high and indicates residual gas or a transition zone.





A second GWC is strongly indicated by all curves at 1357.5 m, with gas above to 1353.5 m. A short transition zone is seen from 1357.5 to 1359 m.





Note: the possibility of a GWC at or below 1340.5m should be considered in conjunction with production data. If the well has only ever produced dry gas then the GWC is likely to be somewhere below 1340.5m.











