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Three groups of factors influence the nagnitude of the ultinate gas

recovery factor:

GEQLCA CAL FACTCRS, including the gas reserves and the dimensions of the

deposit; production conditions in the deposit; the depth of occurrence
and the initial formation pressure; the type of deposit (sheet or

massi ve); the stage of gas presence and nunber of productive seans in
the section; the production characteristics of the reservoirs and the
physi cal properties of water-saturated seans; the heterogeneity of
l'ithnol ogi cal conposition and facies variability of the rock in
producti ve and water-saturated seans; and the presence of tectonic
faults.

* In accordance with the decision taken by the Meeting of Experts at

its nineteenth session, held in June 1996 (ENERGY/ WP.3/CGE 1, para. 4 (a)).
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TECHNOLOGA CAL FACTCRS: the total nunber and spacing of wells in the
gas-bearing structure and area; the annual output of gas fromthe
deposit and its distribution between the wells; the timng and
sequence of wel|-comm ssioning; the quality of control over the
advance of stratal water in the deposit; the system of devel oprment of
a multi-seamdeposit and the nunber of production sites; the quality
of well construction and conpl etion; the technol ogy for carrying out
maj or and underground repairs to wells; the neasures taken to
stinulate the flow of gas fromthe seaminto the wells; the field
gas-gat hering system the intake pressure at and capacity of field
booster conpressor stations for feeding gas into the main pipeline;
and the distance to and pressure on reception by the | ocal consuner.

ECONOM C FACTORS, including specific capital investment in gas
production; the cost of gas production; gas prices; and the standard
time for recouping investnents.

The degree to which individual factors influence gas recovery can be
est abl i shed by:

1

St udyi ng and consol i dating the experience gained i n working deposits
whi ch have since been cl osed down or are in the final phase of
operation

Model Ii ng the operation of the deposit using various kinds of
conputer nodel, including simulation. Wth simulation, for exanple,
it is possible to investigate how ultinmate gas recovery is influenced
by the density of the network of wells, the timng and sequence of
their conm ssi oning, and their spacing over the gas-bearing
structure.

GEOLOGE CAL AND ENG NEERI NG ASPECTS OF DETERM NI NG ULTI MATE GAS RECOVERY

FACTORS FCR THE WORKI NG OF GAS FI ELDS

In-situ and engineering | osses of gas generally occur for the follow ng

nat ur al

t echnogeni ¢ or techno-econoni c reasons:

I nconpl et e di spl acenent of the gas by water and formation of
zones of residual gas saturation, as well as lenses and pillars
not covered by drai nage and di spl acenment (these | osses nay reach
20-30% or nore);

Qcclusion of the gas in strata (zones) with [ ow perneability
reservoirs on account of the sharp rise in the critica
filtration gradi ents under conditions of volunetric defornation
of the stratum with |ower formation pressure (these | osses may
reach 60-70%;

Uneven spread of the production wells, leading to the creation
of zones with |ower formati on pressure and di scontinuation of
production owing to | ow wel | head pressure and | ow productivity
of wells;
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- Engi neering | osses of gas through bl owout during testing of
wel I's and other gas-field procedures.

Therefore, in order to reduce in-situ | osses, the necessary techniques,
resources and materials should be provided to acconplish the follow ng nain
scientific and technical goals:

Gontrol of devel opnent work , which includes a range of neasures to
regul ate the gas production technol ogy through a system of spaci ng of
production wells and systens for the devel opnent of the productive section and
technical regulation of the operation of the wells and rates of working, the
distribution of gas output between individual zones and the rate and paths of
wat er encroachnent into the formation, according to expert estinmates,
effective control of the devel opnent technol ogy nmekes it possible to increase
gas recovery by 5-15% and in sone cases by as nmuch as 30%

Stimulation of gas output fromthe subsurface , Whi ch includes inproving or
devi sing new technol ogi es and techni cal nmeans to stinulate output of gas from
the sites being exploited, viz: stimulation of intraformational cross-flows
of gas from|ow perneability reservoirs into natural or artificially created
(horizontal wells) areas of high conductivity; increasing well productivity;
extension of the period of operation of water-producing wells by neans of a
vari ety of techniques (shutting-off water-inflows, use of physico-chenical
reagents to renove fluid fromwell bottons, etc,); according to one expert
estimate, the integrated use of various stimulation techniques (especially
hori zontal wells) makes it possible to increase gas production by 20-50%

Recovery of gas wth low formation and wel | head pressures, which requires
t he devel oprment of technol ogi es and techni ques for the effective use of
residual gas reserves with | ow formation pressures, when supplying gas to the
mai n gas pipelines ceases to be cost-effective. The challenge here is both to
create new techni ques and technol ogy for extracting the gas and to use |oca
gas- processi ng technology to generate el ectric power; obtain rarketabl e
products, etc. This is of particular relevance to the giant deposits of
northern Russia, fromwhich gas is supplied to the central regions and where
there are virtually no energy consunmers. According to expert estintes, this
solution woul d i ncrease the extent of recovery of gas in place by 5-10%

This part of the paper has considered sonme of the geol ogi cal and
engi neering aspects of the determi nation and estimation of ultinmate gas
recovery factors with reference to neasures to control the devel opnent of gas
fields.

Ef fective control of the working of natural gas deposits can be achi eved
if the follow ng essential conditions are fulfilled:

(1) The necessary geol ogi cal and engineering infornation is avail abl e
concerning the reserves to be expl oited and the surroundi ng water-bearing
basin. This information can be obtained by various nmethods in the process of
prospecting and expl oitation of the gas field;

(2) The main physical features of the displacenent of gas by water are
studied in reservoir nodels;
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(3) Approprirate nathemati cal nodel s of the process are constructed, as
the basis on which to forecast and pernit the regul ati on of production
(conput er techni ques);

(4) Phased introduction of systenms to control gas-field devel opnent;

(5) The conditions are created to adjust the control systens in the
process of adapting the nodels of the site, including by neans of
gas- gat hering systens.

When estimating the ultinmate gas recovery factor of the various stages of
devel opnent and exploitation of deposits, account should be taken of the fact
that its magnitude is influenced by three groups of factors: geol ogica
(geol ogi cal , petrophysical, lithofacies and other nodel s); technol ogi ca
(systens of working and conputer nodel s); and economi c.

The influence of the various factors on gas recovery is studied by:

Statistical nethods based on actual data derived fromexperience in the
wor ki ng of the deposits;

Conput er nodel |i ng net hods (conputer technol ogy), including the nost
advanced form i.e. simulation

ESTI MATI ON OF THE RESI DUAL GAS- SATURATI ON FACTOR W TH
DI SPLACEMENT OF GAS BY WATER

As already noted above, the ultimate gas recovery factor for the situation
in which water is advancing into a deposit |argely depends on the quantity of
gas |l eft behind the displacenent front, either in individual pores or groups
of pores, or in separate lenses, pillars, etc.

Di fferent research workers produce quite conflicting data about the effect
of the fundanental properties of reservoir rock and fluids on the magnitude of
resi dual gas saturation.

A nunber of findings, however, are common to nost researchers. The nain
ones are as follows. Were the initial gas saturation was | ow (8-10%, the
resi dual gas saturation is close to it. Experinental research has shown that
the speed at which seans are fl ooded does not affect the nagnitude of residua
gas saturation in a large group of sandy or alluvial reservoir rocks, or in
car bonaceous reservoirs with cavities of the small-pore and nedi um pore type.
The residual gas saturation depends substantially on the initial gas
saturation.

At the exploration stage, the residual gas-saturation factor in the
fl ooded zone is forecast by the follow ng nethods (apart fromthat of
anal ogy) :

(1) The field geophysical method , whereby part of the productive seam
area around the wells that has been thoroughly flushed with drilling mud
filtrate is used to sinmulate the fl ooded gas-beari ng seam
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On the basis of the results of many research projects, a formula has been
obtained for predicting the estimated residual gas-saturation factor in the
area of the seamthat has been thoroughly flushed with drilling nud filtrate:

D
wher e: m, is the effective porosity;

OO are, respectively, the specific resistance of the drilling
mud filtrate and that of the thoroughly flushed area of the
seam (OMM ;

II is the surface conductivity (a relative paraneter).

(2) The petrophysical nethod , which is based on the relationship between
the reservoir properties of the gas-bearing seamand the residual gas-
saturation, and

(3) Sinulation based on core sanples under | aboratory conditions.

The volumetric gas-saturation factor of the flooded zone under constant
di spl acenent pressure ( rigid water drive ) may be determ ned by the foll ow ng
f or nul ae:

(1) For sands and sandstones:

a, =(1-1,415/aem_ )ea, @)

(2) For limestones and dol omtes:

asn:(1-1,0851/a0- m, )ea, ©)]

where O is the initial gas saturation.

In the case of changing pressure ( elastic water drive ), the volunetric

gas-saturation factor of the flooded zone X3 depends on the magnitude of the
reduced wei ghted average pressure in the zone P3 , the lithology of the
producti ve seam (sand, sandstone, limestone) and the rate of gas extraction

fromthe deposit Q ,/Q, where Q, is the annual gas take fromthe deposit and Q
the initial geol ogical reserves of gas.

3
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Where Q,/Q, < 0.2 and the seamis conposed of

(a) uncenented sand,

— 2
ay=ay,+f,(P; ). f,(P;)=1,49- g-o,s @)

(o]

(b) sandstone,

B 2

—_ — P, x*
a3:a3n. f2(P3*)!f2(P3*):1125' %‘0,5 (5)

(o]

These correl ations can be used in mathematical nodels for forecasting the
ultinate gas recovery factor. In that connection, it should be remenbered
that the maxi mum possi bl e gas recovery fromthe fl ooded zones of productive
strata can be estimated on the basis of |aboratory data.

During the working of gas deposits, a constant check shoul d be kept by
field geophysical nethods on changes in the gas saturation of the productive
beds.

The residual gas-saturation factor of rock with encroaching stratal water
is estimated on the basis of data fromelectrical neasurenents taken in
uncased appraisal wells drilled in flooded sectors of the deposit, and al so of
data from periodi c (successive) neasurenents using neutron radiation in
unperforated production wells.

For the purpose of predicting residual gas saturation on the basis of

field geophysical data, it is also possible to use the followi ng correlative
equation, which has been arrived at experinentally:

P (0.5)

a=0,481+0,02- """ 10,0022 ° -0,045J ° (6)
Pe ny Y
wher e: J; represents gamma ray readings in O units
J o represents neutron/ganma ray readings in O units, and

ny
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P (0.5) _ . .
e — is the ratio of the readings of a 0.5 mprobe to the
P resi stance of the drilling nud.

Different nethods of estimating ultimate gas recovery factors are used at
different stages. The sinplest is the material bal ance nethod, w th account
bei ng taken of the average val ues of residual gas-saturation factors in
fl ooded areas.

APPROXI MATE ESTI MATES OF THE ULTI MATE GAS RECOVERY FACTCR
USI NG VATER AL BALANCE EQUATI ONS

The ultimate gas recovery factor is the ratio of the volunme (nass) of gas
produced t hroughout the period of operation to that of the initial gas
reserves. 1In general termnms, the ultimate gas recovery factor R for an
undi storted porous mediumis deternmned by the forml a:

p-=l- 1> (7)

where Q; Q and Q, are, respectively, the initial gas reserves, the volume of
gas produced and the reserves of gas renmaining in place at the end of the
period of operation, in cubic netres under standard conditions (P = 0.1 Mra,
T =293° K. 1In the general case, the gas recovery factor can be deterni ned
by the fornul a:

B K B/ 1¢100% (8)

where Q, and ;1 are, respectively, the initial gas-saturated vol ume of
t he porous parf*of the deposit and the reduced wei ghted average initia

pressure throughout that vol une; Qk and ;ﬁ are, respectively, the fina
gas-saturated vol ume of the porous part of the deposit and the reduced

wei ght ed average final pressure throughout that vol ure; ;5 is the reduced
wei ght ed average pressure in the flooded zone (zone Qu- QJ; and o is the

average vol unetric residual gas-saturation factor of the flooded zone,
expressed as a fraction.
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Particul ar cases
(1) Gas drive: Q=0
PZ,
Bg%=| 1-——=|+100 (10)
PyeZy
P, P, P
(2) Rigid water drive: X-_B__H
Z, Zg Z,
Qy
Brwe=|(1-a)e| 1-—| [#100 (11)
Q
i - Py, EB EK
(3) El astic water drive: a>O’QH>QK’_>—_>__
H Ly Zy
E oZ Q E (V4 E o/
Ben%o=|| 1-as =>—=|- K{_K a2 M|L100 (12)
ZoPy ) Q| Z,oP, ZgeP,

S| MULATI ON AND | DENTI FI CATI ON OF MODELS AS A MEANS
OF FORECASTI NG ULTI MATE GAS RECOVERY FACTCRS

The ultimate gas recovery froma deposit is determned fromthe very
start of operation, having regard to the systemof working to be used.
Consequently, an estimate of gas recovery that takes account of all factors
must of necessity enter into the pilot production and industrial production
plans and into all adjustments subsequently nade in the course of exploration.
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In the planning of gas production, there is a nultifaceted problemto be

sol ved.
For exanple, the ains nay be:
- To ensure planned annual gas output |evels;
- To attain a high degree of reliability in the operation of the
gas- produci ng enterpri se;
- To minimze investment throughout the period of operation;
- To minimze | osses of non-renewabl e resources (reserves of gas,
condensate and reservoir energy);
- To minimze danage to the environment.
These ains are conflicting in the sense that any one of themcan be nost
fully achieved only at the cost of not fulfilling, or of inconpletely
fulfilling, one or nore of the rest.

The gas recovery factor is an indicator of the degree of achi evenment of
only one of the ains set when planning the working of gas deposits. This aim
cannot be forecast or fixed independently of the degrees of achi evement of the
ot her ains.

An effective neans of forecasting gas recovery fromseans is
mat herat i cal conputer nodel ling of the production process, making use of
geol ogi cal information and the accumnul ated experience of highly qualified
speci al i sts.

The general principle of gas-recovery forecasting is to perform
simul ati ons of various options for working the deposit using gas-hydrodynam c
nodel s.

In so doing, the specialists should use the experience gained to date as
to the actual figures for gas recovery fromthe various types of deposits
wor ked and the conditions of extraction, together with the results of
experinmental and theoretical research in petrophysics relating to this field.

Simul ation shoul d take the formof a dial ogue between nman and conputer.

In performng sinulations, the specialists can use their conputer
di splay or nonitor screens to change the geol ogi cal nodel of the deposit held
in the data bank, to vary the well spacing, to set new outputs and, each tine,
to "play out” the extraction process.

In carrying out a series of such conputations, the specialists gain
val uabl e experience that is unobtainable under actual field conditions, not
only because each deposit is worked for the lifetine of roughly one
generation, but mainly because even experience of working nany deposits cannot
present such a range of variations as the specialists exam ne when perform ng
si mul ati ons.
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Ootions are reviewed with the aimof establishing an acceptabl e
conproni se between the degrees of achi evenent of individual ainms (total annua
output, full extraction of gas reserves, necessary capital and operating
expenditures, and other indicators). |In running through each successive
calculation of a new variant, the specialists analyse the results produced by
the conprom se incorporated in that variant and, on the basis of the
experi ence al ready gained, refine the conprom se between ains for the next
conputer forecast.

Simulation is in fact a nodel conputer experiment (conputer technol ogy),
t he out come of which depends heavily on the abilities and know edge of the
researcher or designer using it.

The fixed paraneters of physical nodels of productive and
wat er -sat urated seans have to be used as factors in mathematical nodels for
forecasting the processes of gas and stratal water filtration. They are
generally known with a wide nargin of error due to the difficulty (or sinple
i npossi bility) of interpolating paraneters between exploratory wells and
averaging for large volunmes of rock. Forecasting the process of extraction in
a nodel using approximate factors is subject to wide nargins of error and does
not provi de the necessary information about, in particular, the nmagnitude of
the ultimate gas recovery factor.

For this reason, the main way of increasing the accuracy of forecasts
when sinul ating production processes is to identify applicable nmodels on the
basi s of data and informati on obtained during the production process.

Al gorithns have now been created for sol ving inverse two-di mensional and
t hree-di mensi onal , single-stage and nulti-stage problens in filtration
theory - algorithns which nmake it possible, by processing factual information
about the working of a gas deposit, to refine the initial distributions of the
values of its gas-capacity and filtration paraneters, to determine the initia
and current reserves in the seammnore accurately, and to arrive at a reliable
figure for the ultimate gas recovery factor.

For an accurate determnation of the distribution of a reservoir's
capacity and filtration properties over the gas-saturated area in a deposit
wor ked by gas drive, use is made of the actual changes over time in gas
outputs and formation pressures in the wells recorded by the gas production
enterprise. |If a three-dinmensional nodel is being refined when gas drive
occurs, data will be needed on the changeover tine in gas outputs by section
of the productive seamtapped up by the wells

In solving inverse probl ens under water-drive conditions, data on the
dynam cs of flooding in production wells and on changes in the water
saturation factor across the wells section are used in addition to the
extraction indicators already |isted.

When gas drive devel ops, data on changes over tine in the formation
pressures in piezonetric wells are useful in determning the exact filtration
and capacity properties of the seans.
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Under water-drive conditions, use should be nade, in addition, of the
results of geophysical neasurenents of water-saturation factors taken in
observation and pi ezometric wells.

A conpl ex conputerized nodel is used to select the nmost effective
variant of the devel opnent of a deposit, which includes establishing an
ultimate gas recovery factor that is realistic fromthe point of view of
current extraction theory and rational fromthat of econom cs, as an indicator
of one of the ains of extraction

Thi s nodel includes algorithns for solving problens of filtration
theory; equati ons describing the novenent of gas in wells and gas-collecting
net wor ks; equations sinulating the processing and conpression of gas; and
conputational relations that can be used to determne all the technical and
econonmi c indicators required for extracting the gas.

A conpl ex conputerized nodel of this kind is an essential conponent of
any systemof sinulation for controlling the extraction of gas froma deposit.

As new factual information accurul ates, the nodel makes it possible to
refine the geol ogi cal nodel of the deposit and the predicted indicators of its
devel opnent up to the point where gas production becones profitable.

For every deposit worked, according to its geol ogi cal characteristics
t echni cal and econom ¢ cal cul ati ons shoul d be made to determ ne the economc
limt toits industrial devel opnent (the industrial gas recovery factor),
beyond whi ch some of the gas will inevitably remai n unextracted

An anal ogous concept of "extra-bal ance oil reserves” is used in the oi
i ndustry.

The industrial gas recovery factor calculated will depend, of course, on
the margin of error in the calculation of the initial reserves of gas, which
will need to be kept up-to-date throughout the period of working of the
deposi t.

STAGES I N DETERM NNG THE ULTI MATE GAS RECOVERY FACTCR

In order to determne the ultimate gas recovery factor, it is necessary
to be able to calculate indicators of devel opment of the deposit for the
entire period of gas production and to eval uate them economcally. The
following are the stages in determning the ultinate gas recovery factor:

1. Col l ection, processing and preparation of initial informtion and
creation of a conputer nodel of the seam

At this stage it is necessary to systemati ze and process the field
geol ogical information which is to formthe basis of the first version of the
conputer nmodel of the seam The mobst inportant geol ogical information is the
geonetry of the gas deposit and acquifer; the plane and vertical distribution
of porosity and perneability parameters in the deposit (both al ong and across
the stratification) and of the initial gas-saturation factor; the presence of
acut el y heterogeneous zones and lithologically consistent barriers, etc. It
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is al so necessary to deternine, on the basis of the results of |aboratory
experinments or by calculation, the functional relationships between the
paraneters used in the nodel

Data on the output of production wells and on nmeasurenents of fornation
pressure in production, observation and piezonetric wells are of the greatest
i mportance. In order to reduce the effects which randomerrors in the
nmeasurenent and timng of these parameters have on the results of sinulation
it is necessary to use statistical nethods of snoothing the results of the
nmeasurenents, followed by their interpolation and the rejection of obviously
unreliabl e dat a.

It is also necessary to set the coordinates for the |location of wells,
t he di stances between borehol es and the magnitudes of filtration factors.

2. Identification of the conputer nodel of the seam

If there is insufficient geol ogical information about the seam the
follow ng identification procedure will be helpful. 1In the first stage, the
whol e deposit is divided into several |arge zones which are consi dered
honmogeneous and whi ch are characterized by the values of their filtration
paraneters. By performng repeated operations until the value of the
obj ective functional ceases to change appreciably, it is possible to obtain a
rough nodel of the seam After this, if the reservoir properties of the seam
are consi dered heterogeneous, the identification process is continued with the
aimof obtaining a nore satisfactory nodel of the seam

3. Study of the sensitivity of the nbdel to corrected paraneters

After adapting the conputer nodel of the seamto the actual data from
the history of its developnent, it is necessary to calculate different
devel opnent variants with reference to changes in the nain el enments of the
system

The following field information nust be supplied for each variant:

(a) t he pl anned sequence of conm ssioning of new wells (time of
comm ssi oni ng, coordinates, distances between borehol es);

(b) the devel opnent of the intra-field gas-gathering system
(c) t he pl anned devel oprment of booster conpressor stations;

(d) t he noderni zati on and devel opnent of the inter-field gas transport
syst em

(e) the planned output of gas fromthe deposit for the period of
conti nuous production

By simulating the devel opment of a deposit and cal cul ating the econom c
indicators, it is possible to determne the borderline for profitable working
of the deposit and the ultinmate gas recovery factor which corresponds to it.
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Estimating the ultinate gas recovery factor for deposits which contain
het erogeneously stratified reservoirs is a distinctive process.

When edge water or bottomwater is present, we have to contend with the
probl em of selective flooding of the deposit and production wells and with the
rel ated phenomena of vertical occlusion of undepl eted gas-saturated partings
and a drop in gas recovery factors.

For forecasts of selective flooding, it is recomrended that use should
be made of two-dinmensional gas hydrodynam c nodels (in plan and in profile;
confirned and probable) and of three-dinensional nodels.

Experi ence of working natural gas deposits which contain reservoirs of
het er ogeneous stratification shows that it is nore necessary to take account
of heterogeneity through the thickness of the bed than of the bed's reservoir
properties over the gas-bearing area. To determ ne optinumrates of gas
output froma deposit of heterogeneous stratification, it is necessary to
create equival ent conputerized nodels of the workings and to sol ve the probl em
of distributing gas output between themin such a way as to naxi nize the gas
recovery factor of the seam

Over 100 free-gas deposits have been fully worked (exhausted) in the
Russi an Federation, nostly in the European parts of the country, and nore than
10 of them have been converted to underground gas storage, including some with
such large initial gas reserves as the North Stavropol and Pungi nskoe
deposits. Water encroachnent foll owed recovery of 55-60%of the initial gas
in place under rigid water-drive conditions of operation, and recovery of
90-95% o or nore with gas drive.

More than 80%of the initial gas in place has now been recovered at
Vuktyl, the largest field in the northern region of the Russian Federati on,
which is continuing to yield 2.7-2.8 billion m 3 year and where working is
expected to end by 2005.

The current gas recovery factor for the giant Oenburg field is 48%

As regards the unique gas deposits in the northern part of Wst Siberia,
the current gas recovery factors in the Cenonanian formati ons are as
follows (%: Wngapur - 76, Medvezhye - 71 and Wengoy - 57. In the
Neoconi an formations of Wengoy, 24.1%of the initial gas in place has been
recovered. Expected ultimate gas recovery is estimated at 0.85-0.90 fromthe
Cenomani an formations and 0.78-0.83 fromthe Neocom an formations. 1In the
case of the deep-seated and conpl ex, non-uniformreservoirs in the Achi nov
(Berriasi an-Val angi ni an) and Jurassic formations, gas recovery is no nore than
0.65-0.75 and 0.57-0.70, respectively, even where gas drive is typical.
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CONCLUSI ONS
1. Three groups of factors - geol ogical, technical or technol ogical, and
econom c - influence the magnitude of ultinate gas recovery. Fundanental

i mportance attaches to the geol ogical conditions in the sites of the gas
accunul ations, and in particular the volurnetric lithol ogi cal heterogeneity of
the natural reservoirs of gas and variations in capacity and filtration
characteristics within the fornmation

2. Al'l geol ogi cal and mat henatical nodels for cal cul ati ng gas recovery
factors for specific deposits should be based on adequate geol ogi cal nodel s of
the structure of the gas-bearing reservoirs, especially the |ithofacies
characteristics of the rocks, which determ ne geo-fluid dynamcs in the
wor ki ng of the deposits.

3. Wth the gradual depletion of the gas reserves concentrated in the giant
and extrenely large gas fields and the switch to working smaller conpl ex

and/ or deep-seated deposits and formations with tight, |ow perneability
reservoirs, the problemof estinating ultinmate gas recovery becones
significantly harder, since the novenent of the geo-fluids is not the sane in
a porous medi umwi th high lithol ogi cal heterogeneity and | ow perneability as
it isin the excellent and rel atively honogeneous reservoirs

4. For the control of gas recovery, it is of paramount inportance to use

t he nost advanced techni ques and technol ogy, especially horizontal wells,
si mul t aneous and separate exploitation of sites, etc.



