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Abstract - This paper presents the user-interactive productivity analysis model
based on material balance as well as deliverability equations equipped with EOS model
to perform a productivity analysis for Gorae V structure, Donghae-1 gas field. This
model is designed to be able to analyze the productivity in the case of reservoir
contacting with the aquifer. Also, in order to investigate the effect of condensation on
productions, condensation phenomenon is considered as an apparent skin effect in the

computation of bottomhole pressure from average reservoir pressure.
By utilizing the developed model, we investigate the productivity analysis for B2 layer
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of Gorae V structure with the various production cases in volumetric and non-
volumetric reservoirs that contact with aquifer. From the results in the case of 5500
MMSCF/year of production and reservoir-aquifer contacting angle 270° with aquifer

size of 10 times greater than reservoir, B2 layer could maintain peak production rate
even after 8.5 years of production by considering the bottomhole pressure which is
estimated above the operating pressure of 1298 psia. It is also found that condensate
will be formed after 1100 days of production and existed throughout the reservoir at

1270 days.

Note that the computed reservoir pressure of B2 layer is maintained

sufficiently high enough for production due to the water influx into the reservoir, and
skin effect caused by condensation is not significant.

Key words : Donghae-1 gas field, Gas productivity, Gas condensate reservoir, EOS,
Material balance, Gas deliverability
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model.
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A& 71 &
B, : formation volume factor of condensate
[bbl/STB]

c aquifer compressibility [psi']

CR : rock compressibility [psi™']

Cw : water compressibility [psi™’]

f: mole fraction [fraction]

h : thickness [ft]

G : dry gas initially-in-place [SCF]

GL: condensate initially~-in-place [STB]

Gp: cumulative dry-gas production [SCF]

G ! cumulative condensate production [STB}

k formation permeability [md])

ke : effective permeability [md]

Keg : gas relative permeability [fraction]

kro : oil relative permeability {fraction]

mip) : real gas pseudo-pressure [psia’/cp}
p
-2, ree
p pressure [psial
Pavg average reservoir pressure [psia)
#7288 2 A5H Al 20014 349
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Aed - BT AR - U=

dewpoint pressure [psia)
initial pressure [psia)
flowing wellbore pressure [psial
production rate [MMSCF/day]
condensate flow rate [STB/day]
altered radius [ft]
radius of aquifer inner boundary [ft]
reservoir outer boundary [ft]
wellbore radius [ft}
producing molar condensate/gas
ratio at pressure p [fraction]
initial molar condensate/gas ratio [fraction]
cumulative molar condensate/gas
ratio [fraction)
P . .

=“é—p fp’RMu;( p )—%%"" dp
condensate saturation [fraction]
initial water saturation [fraction]
skin factor due to condensate formation
[fraction]
mechanical skin factor [fraction]
total skin factor {fraction]
time [hours, days or years])
dimensionless time [fraction]
= Kk,

ducry

T:
U:

th :
Vi ©
e -
Wy
weD :

Z -

-4
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temperature [*R]

aquifer constant [ft*/psil

= 2r(a/360Wheri

hydrocarbon pore volume [ft’]
intial pore volume [ft’]
volumetric water influx [ft’]
volumetric water production [ft°]
dimensionless aquifer influx [fraction]
two-phase z-factor [fraction]

= f P4 g+ f L2

Zy - two-phase z-factor at initial
condition [fraction] ‘

aglolAa g

contact angle of aquifer-reservoir
{degree]

porosity [fraction]

viscosity [cp]

molar density [lbm moV/ft]



