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ABSTRACT

Shale reservoirs has drawn great attention among unconventional resources since the first unconventional extraction of gas from Barnett Shale by Mitchell
in 1998. In the beginning, carpet drilling and hydraulic fracturing to shale reservoirs made a great benefit without detailed geological understanding.
However, the sudden increase of gas supply and international economic crisis resulted in lower gas price relative to oil price, which requires more detailed
development optimization and geological characterization on shale reservoirs to reduce operation cost. In order to evaluate the productivity of shale and
tight reservoirs, it is necessary to accurately predict the amount of gas stored in the reservoir. To calculate exact volume of gas in reservoirs, we must
reliably measure petrophysical parameters such as permeability, porosity, and water saturation to estimate free gas volume, and geochemical parameters
such as total organic carbon (TOC) and adsorption capacity to estimate desorbed gas volume. Several measurement techniques have been proposed to
overcome the difficulty in very low porosity and permeability of shale and tight reservoirs. Recently, the crushed rock technique have been used for
porosity and permeability of shale and tight reservoir are measured, but the standard procedures have not yet been established. Water saturation is another
hurdle since actual measurements are extremely difficult and time-consuming. Modified conventional equations have been tried, but there are still various
limitations. We also cover currently available techniques and their limitations on TOC, a measure for gas generation potential, and adsorption capacity.
Currently, measurement techniqies for petrophysical and geochemical properties of shale and tight reservoirs are not fully established. There should be
detailed studies for the accurate estimation of these properties, which can lead successful reservoir characterization.
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57900 tigt BA4lo] 2 SYE|QIt. sHARE AT 7ee] HE
2 QI5to] MYSY T E 598 08 S5k 7|Hol & H o]
T ALSY TEY T 59 AR H T B2 tiste
Talo] ASE I ot B3 A YSY dAE A, A|akehd, vk
o E40] gt A= AR, AlEE EYASAE, B0 A}

= S8510] Tt AA LA = gloH, /A o=
3 7]eE0] e gE o] BE I e Aol o] dAFolA=
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Fig. 1. Schematic diagram of per-
meability measurement equipment
for GRI or crushed rock (Tinni et
al., 2015).
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Fig. 2. Porosity structure and measured porosity of shale samples using
FIB-SEM.
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KRF : Kerogen resistivity factor

Sn : Saturation exponent

o5 : Bulk density

O - Density of organic matter

R, : Resistivity of a rock fully saturated with formation water (S,~1)
Ry, : Shale resistivity

R, : True formation resistivity when S,~1
S, : Water saturation

TOC : Total organic carbon

VR : Vitrinite reflectance

Vir : Volume of kerogen

Vs : Volume of shale (clay)

Wi : Weight of organic matter

V,: P-wave velocity

V5 : S-wave velocity

@: Porosity
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Fig. 3. Cross-plot of the density (X-axis) and TOC (Y-axis) measured in the North American shale reservoir.
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Gas In Place

Barnet shale play
&tP:GR\é*N}G?"-Rhi*Sg{Bg
1359, ?*A*h*Rha*ﬁs

1358.7: conversion factor

A reservolr arealin acres

h:reservoir thickness in feet

Rho: bulk density in gfcc

Gs: adsorbed gas storage capacity in SCFitan

Marcellus shale play

52 origina! hydracarban gensration potential of frash
immature shale

£ canversion factor to determine gas-volume generated by
cornplete cracking of hydrocarbon

£ reservair thickness in feet

O organicrichness = TOC/3.49

T&: transformation ratio, fractdonal conversion of kerogen to
hydrocarbon

R: retention of gas after migration

Fig. 6. How to calculate gas in place from Barnet and Marcellus shale play.
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