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Importance on Seal Evaluation in Petroleum Exploration
(PartI)
- Seal Evaluation by Equivalent Grain Size Method -
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Abstract: Oil and Gas is observed to be trapped by Cap rock, however its capacity for holding
oil and gas columns is limited according to its physical nature. Sealing capacity of cap rock is
the most important parameter for quantitative evaluation of how much oil or gas to be
trapped. In this paper, the fundamental feature of how oil or gas to be accumulated by
capillary pressure is reviewed. As an extension of its physical phenomenon, the oil and gas
column height to be trapped is quantitatively related to a pore throat radius among grains
consisting of cap rocks. We try to such relationship to be a function of grain size, which is
easier to image rather than pore throat itself and is not affected by the depth as pore throat is.
As the grain size here, we introduce “Equivalent Grain Size” as an hypothetical parameter, in
which all the grain of cap rock consists of same grain size. To find out this relationship
between grain size and oil or gas column to be held, the parameter, Ratio of throat diameter to
grain size (COEF) is geometrically assumed to be a function of porosity (Nakayama and Van
Siclen, 1981). Then the relation was updated by the physical experiment that mimics the

sealing nature using the equal sized beads as an artificial seal. Thus, the sealing capacity is
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successfully evaluated in terms of “Equivalent Grain Size” (EGS Method).

Key word: Hydrostatic Trap Equilibrium Equation, Capillary pressure, Capillary limited trap,
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Hydrostatic Trap Equilibrium Equation

Fadumz R

‘Water density p w
t
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Capillary Pressure = Buoyancy

3 FKETD k3 v FBT 550 H R EEDFEHRE
(Nakayama & Van Siclen, 2005) .

I DMRRFL D DI R T T AEE TAHIA
I ST DRI A RTR A TR DA K D77
L= DF Y T ) —(BHME)EL DT
AMBEZD L, FAWKFEOR XY ET Y —
JEIED Y 8o THT, ORUTRTF TR
(Hydrostatic trap equilibrium equation)?3i%A7.
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He g (h—pw) =2-y-cosO/R 1
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(Interfacial Tension), 0 : iU (Wettability), R :
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Equivalent Grain Size
Estimation
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Kl EOMERIIIExIE, T D 2 R UTLLFD X
9125 2 b+ 5 (Nakayama and Van Siclen,
1981).

COEF = 1.92 (¢) 2-0.0882 (), and ?)
R=(1/2) (COEF) de 3)
Z 2T, COEF =47 < ONAR(ERD) & K FHED
@R/de), ¢ = FLBR=R, de =k R(ERD). v —
JUHIFRCIR] CRIBR D ERIR R 2> AR S
TS ERE L2 E, < ORURRITHL
(do) L L@ OB L~ TRENDH Z L L

.

Theoretical Relation between Porosity
and COEF according to Packing Types

COEF-a$ 2+bp

/whﬂe a=192 b=0.0882

L
s
S

POROSITY ($
«Orihortombic

£
8
g
£
S

<o Rhombohedral
e

from Berg (1575) for
and from B erg (1570) for others.

L —
o s P

PORE-THROAT DIAMETER COEFFICENT (COEF)

2R/Dm = 1,924 + 0.0882¢

5 FLIEE (9) &FLBED < UnZE R) DEERBIZR.

SMRLEHEELE T, WY A =27 AE(He), it
KB (w, ph), HER L0 — LV OEERE A
INTA=BELTATTLHZ 8L, =D
SRR AT . SR @ AT —V
(p="-loga2(d), d: Grain Size in mm) THEHEIN, &

VY @ ECRIRAYV N SUINE E R — L ie ) AR T

3.4 FHIHFE L < UhE & DB 2EEER)
ATEIOHEGAA TS 572012, K38k
DE—ANHIR DN T —/VEffio ThRKil= 7
2 EWET 2B IERDNEA S 72 (X6).
BTN T TA T T AR =
B7eh, ORI H T AR e — X
SHETHESTZ ALY —LDNEDIL TN D 2ARDIE
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Concept of Experiment

°
Water

X6 MERIRIEDT=HDYIERER.

‘Water Capillary
h'; P ﬂ Seal

| h

3Til
T S = N = T

Initial Condition of Experiment

‘Water Manometer

wm

Dodecane

X7 PERBREEDOHE

FT, BURAT LEKTH L2, WENH
DA T — LD I TR OERMRIEZ S Y
I & U TR I L T0s B
ko Te. Fiz, HEm o= T AElIAaEE
IZEH>TERETELDT, v/ A—=FIZLDHK
FECHG Z 21T LD N — Uz BIE 1 %4
L TWDT). HIGEOMEFEA LR, Rx
WZIEN % BT T0ho T, =T 4 A7 DI
BHDBND~ ) A—2THO Y — 27 PE X T RER %
Bt 2.

fERE LT, BRICRTHIEED 7 Z 7 0135
LD, WIDOES EHENL, WAL —10
BRI AV IL COT B IET . IRDF-5
IRERONE, VSTV D BT, g o E
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Pressure (atm)
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Level of Water Manometer (mm)

X8 YHEEERT—45.

ERIE S — L NRAUL C DT (U — 7)) B AEY

T5. ZOXIRTTINE Y —T A

0, ENEEMOM=a T AEICHET 5.
ARFEBRITANCTIIAEDOE S bt b o7 AT
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Experimental Relation between Porosity
and COEF according to Packing Types

COEF=ad 2+bd
/where a=1.92 b=0.0882

® Orthortombic
o Cubic

where a=3.085 b=0.2087

POROSITY (§)
o+ Rhombohedral
o+ Tetragonal

Data arranged from B erg (1975) for rhombohedral
and from Berg (1970) for others.
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Excel Sheet for Top Seal Evaluation

Excel Sheet No.
Seal Capacity Estimation(Quick Version)

CaleSeaCap BN v.4.0
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