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Importance on Seal Evaluation in Petroleum Exploration (Part I11)
-Difference of Sealing Capacity on its Mechanism-

NAKAYAMA Kazuo

Fukada Geological Institute
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Abstract: There are 3 important factors, generation, migration and accumulation, to accomplish oil and gas
fields. Much amount of hydrocarbon was generated in source rocks, and expelled into reservoir to migrate
upward, then accumulated within reservoir if it is surrounded by less-permeable seal rock (this place is
called as “Trap”). It is necessary to estimate the sealing capacity for the exploration of oil and gas, therefore,
the ‘Equivalent Grain Size (EGS) Method’ was developed. In this paper, the EGS method is applied for the
worldwide database to evaluate the sealing capacity of different area and different sealing conditions, from
which the estimated EGSs are depending on the type of traps. Namely, the EGSs for stratigraphic traps are
indicated to be smaller value than those of structural traps. The reason for the stratigraphic traps is
considered to be used less column height (Hc) than the true value because of waste zone on the upper
portion of the trap.

Keywords: Sealing Capacity, Equivalent Grain Size Method, Capillary limited, Structural Trap,
Stratigraphic Trap
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1%, 2018 AR (Hill, 2018) M Of 2019 AR
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(Equivalent Grain Size, EGS, Method)
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- How can we understand Sealing Capacity ? -

“The amount of Trapped Oil or Gas is not infinitive !”
Important feature: Think Seal in Static Condition.

' ¢

Trap Height :
ho Ll § Trap Height
max
/‘v g
Hydrocarbon leaks through Spill-point 4 Hydvocarbon leaks through Top Seal

Spill-point Limited Type Capillary Limited Type

Hc,... > Trap Height * Hc,, ., < Trap Height *

1 FSYTDOHE : REILIRA & MR vs v ES 1) —HIfEE.

Accumulation of Oil & Gas is controlled by
the relation between Trap Height and Top Seal

on & Gas Gas
[Max. HCG| Oil & Gas w2
Max Hco \ Qil
‘tDII&Gas foue.aas 1‘ou & Gas
Pure Caplllary Capillary/Spill-point Pure Spill-point
Limited Trap Mixed Trap Limited Trap

(a) Oil Field (b) Oil/Gas Mixed Field (c) Gas Field

2 byTI—ILEERE SV TEEDBIRTREDHARERD 3 20424 7 EEEOMARERT
X ES ) —#HIEHEZEFEhN S (Sawamura and Nakayama, 2005, modified after Sales, 1997)

37



H—k

Hydrostatic Trap Equilibrium Equation

Seal |

Radius R

Water density p w

o

Reservoir |

He (He Column Height)

Capillary Pressure = Buoyancy

He = {(2 ycos &)/ R}/{g (p.-pp)}

Max Oil Column> Max Gas Column

: Interfacial Tension
: Wettability
g : Accerelation of gravity

3 EBKETD +S v FI2H T 5im T REFEDTEIRRE Nakayama and Van Siclen, 1981)

Hc:g-*(on-ow) = 2+ y-cosd IR )
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377 (Interfacial Tension), ¢ : 1AV (Wettability)
R : fLB> < O%L (Pore Throat) 4%
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Equivalent Grain Size
Estimation

o ‘cg'\“!

Rhombohedral Packing

4 FEMFRERE LB COFF (K Uh/HR) &
FLIRERDERHIBI R

Frequency

Structural

4phi

Sphi  &phi 7phi 8phi

Equivalent Grain Size

9phi 10phi 11phi
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Size in mm)
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W stratigraphic
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Stratigraphic Trap

Real Sealing Point

I H’'c

Structural Trap

Top

Hc

/ \ owcC

H’c=Apparent Column Height
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