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I mpact of an Evolving Geological Model on the Dramatic I ncrease
of Gas Reservesin the Mahakam Delta: The Peciko Case History

The Peciko fied is located in the prolific Kute basn (Indonesa, East Kaimantan), southward
of the supergiant Tunu ges fidd, in waer depths of around 40 meters (Figure 1). The fidd
produces gas from Upper Miocene ddtaic reservoirs. The lithology comprises a repetition of
superimposed ddtaic cycles (average thickness in the range of 30 — 50m). The main pay zone
of the Peciko fidd consss of a dacking of ddta front mouth bars Based on flooding
urfaces, the upper Miocene has been subdivided into eight main intervas (MF23 to MF89).
Later additiond intervals have been proposed related both to stratigraphy and pressure data.
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Fig. 1

The man kitchen involved in the sourcing of the Tunu-Peciko gas fidds lies in the syndline
axis located to the west. The main source rocks in the area are composed of organic-rich
shdes (gas prone) asociaed with the tidd ddtac plan and ddtafront (no cod). Hydrocarbon
gereration began three million years ago and is il active today.

The fird exploraion wel (Peciko-1), drilled on the top of a degp-sested dructure in 1982,
tested only margina gas pay above the sructurd closure. It was not until 1991, however, that
the giant gas accumulation was ectudly tested. Clagtic influx from the north was aready
surmised prior to drilling and a dratigrgphic play concept had been worked out. The NW



Peciko-1 (NWP-1) wdl was then drilled in the early 1991, 6 km north of the nitid test well
aong the crest of the structurd nose (Figure 2).
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This success followed the condusions and recommendations of a comprehensve regiond
dudy that dressed the potentid trgpping role of facies variations occurring between the shelf
and the shaly overpressured proddta

The fdlowing apprasa drilling campagn and the intendve associded pressure
measurements program  (more than 2000 RFT/MDT measurements) induced a comprehensve
geologicd modd (with dratigrgohic and  hydrodynamic  expressons) for this complex
multilayered fidd (Figure 3). It condsts of a 36 layer modd, veticdly isolated by seds
(shdes due to 5" order flooding events). Each layer is 40m thick in average, it roughly
corresponds to the individud thickness of a ddtaic cycle as previoudy defined. Within each
of these layers, the pressure regime is homogeneous since the reservoirs are connected. The
gas in communication with the acquifer to the North/Northwest is in hydrogatic conditions.
The gas locaed within disconnected sands to the South/Southesst is in  overpressure
conditions The laed extent of the individuad gas accumulation is not only rdaed to the
shde-out and to falts (no faults are observed in the fidd), but is dso controlled by
hydrodynamic factors related to rgpid burid. A degp hydrodynamic sysem evolved in which
the flow of compaction waters towards the more proxima, lower pressured ddtaic deposts,
was forced dong the stratigraphy by regiondly extensve shde layers.
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This modd and methodology developed for Peciko wes laer evolved dgnificantly and
goplied to the neighboring Tunu fidd, contributing to the understanding of this supergiant
fidd (more than 16 Tcf [2P] resarves) and extending its limits, both laterdly and verticaly,
well beyond those of the initid recognized accumulation (Figure 4).
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More than 6 Tcf (2P) of reserves are estimated to be present in the Peciko fidd. The
production (around 0.8 Bcf/day) dated in October 1999 using two plaforms which
increased the Peciko - Tunu potentid up to dose to 3 Bcf/day. This confirms ther mgor long
term contribution to the largest liquefaction plant in the world (Figure 5).
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