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SY/T 6110—2008

This standard 1s based on SY/T 6110—2002 The

descriptionof exploitation geologic characteris-

tics for carbonate gas reservoirs carbonate gas

reservolirs, with the integration and modification
of SY/T 6313. 2—1998 the method of determi-

nation of the otl — gas — water contact — The gas

— water contact and SY/T 6365—1998 Method-
ology for the intial pressure and the hydrody-

namic svystem in hvydrocarbon reservoirs.

Major changes in the present standard as com-

pared with SY/T 6110—2002, SY/T6313.2—
1998 and SY/T 6365—1998 are as follows:

— The scope has been expanded to enable the

standard applicable to both carbonate gas res-
ervoirs and clastic gas reservoirs and conden-
sate gas reservoirs,

— The main contents and outline of SY/T
6110—2002 have been used as a basic frame-

work, and expansion and modification have
been made to accommodate the requirement
of reservoir description for different types of
gas reservoirs and for different stages of ex-
ploitation, with the main contents of SY/T
6313.2—1998 and SY/T 6365—1998 incor-
porated.

—The standard has been formulated in line with

such a principle that emphasizes the 1dea that,
corresponding to different development sta-
ges, gas reservoir description should be con-
ducted making full use of integrated dynamic
and static techniques to establish detailed geo-

logic model of the gas reservoir, and to de-
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scribe the initial gas in place and the distribu-
tion of remaining reserve of the gas reservoir.

~—Performance reserve estimation has been add-
ed to the reserve estimation part.

—Such contents as fluid flow characteristic, de-
liverability appraisal, predictive geologic mod-
el and exploitation potential analvsis of the gas
reservoirs have been added in.

This standard 1s proposed by and 1s under the ju-

risdiction of The il and Gas Field Exploitation

Standardization Committee.

This standard 1s prepared by the Research Insti-

tute of Exploration and Development, Southwest
Oi]l and Gas Field Branch, CNPC.

Major contributors to the preparation of this
standard are Chen Jing — yuan and Zhu Xiao -
hui.
Standards with various editions that are to be
substituted for by this standard include.

SY/T 6110—94, SY/T 6110—2002;
—SY/T 6313. 2—1998;
—SY/T 6365—1998.
This standard is published in both Chinese and

English. In the case of any discrepancy between
the texts, the Chinese version shall prevail.

The English version of the standard is prepared
by Southwest Petroleum University and the Re-

search Institute of Exploration and Development
of Southwest 1l and Gas Field Branch, CNPC,
and 1s translated primarily by Du Zhi — min and
Fu Xiao— wen.



SY/T 6110—2008

The method for gas reservoir description

1 Scope

This standard regulates the contents and re
quircment of a gas reservoir description job.

The standard 1s applicable to carbonate and clas-
tic gas reservoirs and condensate gas reservoirs,
and the description of other type of gas reser-

vairs can refer to this standard.
2 Normative references

The following normative documents contain pro-
visions which, through reference in this stand-
ard. constitute provisions of this standard For
dated references, subsequent amendments to.

or revisions of. any of these publications (ex-
clude errata) do not apply. However, parties to
agreements based on this standard are encour-
aged to investigate the possibility of applying the
most recent editions of the normative documents
indicated below. For undated references, the lat-
cst edition of the normative document referred to
applies.

SY /T 3154 Recommended practice for reservoir
Jluids sampling

SY /T 5368 Eramination of petrographic thin
sections

SY /T 5440 Technical speci fication for gas well
testing

SY /T 53543 Recommended practice for analvysis
ol [luid properties ol condensatle gas reservoirs
SY/T 5579. 2 Method of reservoir description .
Part 2 Clastic petroleum reservoirs

SY/ T 3615 Speci fication and format for oil
and gas geologic mapping

SY /T 6198 Recommended practice for recovera-
hie gas reserve calculation

SY/T 6101 Technical speci fication for determi-

nation of phase behavior of gas condensate res-

erooLrs
SY/T 6168 Classi fication o f gas reservoirs
DZ/T 0217 Speci fication for oil and gas re-

serve calculation

3  Objectives, task and requirement of gas reser-
voir description

3.1 Objectives of gas reservoir description
Guided by natural gas geclogy theorics, using

latest development techniques as tools, and
based on a tight integration of geologic, setsmic,
well logging and gas reservoir engineering disci-
plines, gas reservoir description 1s aimed at com-
nrehensive and quantitative characterization of
variables ot gas reservoirs in 3D so as to provide
geologic warrant for the decision making of gas
reservoir development.

3.2 Tlask of gas reservoir description

The task of gas reservoir description is to usc
geologie, seismic, well logging, testing and pro-
duction data, through integrated static and per-
[ormance analysis, to quantitatively characterize
the stratigraphic formation. structure, sedimen-
tary tacies, reservoir rock, fluid tlow, delhiver-
ability and production performance of the gas
reservolr, and to establish the geologic model,
calculate the reserve and study the distribution
of remaining reserve of the gas reservoir, so as
to provide essential and reliable geologic warrant
for planning strategy and technical measures for

the rational development of a gas reservoir. Gas
reservoir description 18 a process that goes

throughout the entire development period of a
TAS reservolr.

3.3 Requirement of gas reservoir description
(Gas reservoir description can be divided into
three stages; early, middle and late development

phase description. The task and requirement of
13
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gas reservolr description differ in accordance

scribed in Table 1.

with specific stages of development. as de-

Table 1 Reguirement of gas reservoir description for different development stages

; Early
slage
development phase

Middle

development phase

I 1. static data from initial de-

velopment phascs

2. drilling, core and well log

dat
Major data available i

3. seismie data and detailed

processing results;

| 4. gas well testing and test

production data

|. zonal testing and well -

test  production  perform-

ance data:

B production loggimmg data

Carbonate.

Member or sub — member;

| Clastic
Sand unit or bed

Reservoir rock

Sedimentary facies | Sub - facies or microfacies

[.ate

development phasc

well — pattern data. static
- and performance data, in -

. filling well data

(Carbonate :

Carbonate rock .

(1550000 structure map of in-

dividual reservoir beds, struc-

ture amplitude = 1000m ( mod-
erately to highly steep struc-
ture), = 50m ( gentle struc-
ture), =< 20m ( gentle struc-
Accuracy of ture depicted on 3D selsmic

structure study profile) ; fault; throw=20m,
length=300m.
Clastic rock:.

| Provide bed top or datum bed

structure map with a scale of

scribe faults of class — III or
larger

1 2 1000 or larger, and de- |

Carbonate rock;
1+ 30000 structure map of in-

dividual reservoir beds, strue-

ture amphtude=100m ({ mod-
erately to highly steep struc-
ture), <= 50m (gentle strue-
ture), <. 20m (gentle struc-
ture depicted on 3D seismic
profile) ; fault. throw=20m,
length=_50{m.

Clastic rock:

Provide structure map of each

pay zone with a scale of 1 ¢

100000 or larger. Structure

- amplitude = 10m,
arca —=0). 3km*. Fault: throw
=>5m., length=300m

siructure

(rid accuracy of

geologie model ing goal

Note; Complex oil gas field can refer to the table.

I 3

' Carbonate.
Member or sub — member; Member or sub — member;
I Clastic- (lastic.
bed tHlow unit
microlacles microfacies

E Carbonate rock,

|+ SO0EN0) structure map of
bieds,

structure amplitude << 100m

individual reservoir

| {moderately 1o highly steep

structure), = 5Um ( gcntle

structure), <. 20m (gentle

structure depicted on 3D

setsmic  profile ¥ fault.
throw = 20m, length <
S00m.

{ Clastic rock:.

Provide bed top and bottom

structure map with a scale
of 1

Structure amplitude < 5m,

structure area < {). 1km® .

1O00OG or larger.

Fault; throw=.5m, length
< 100(m

Select appropriate grid density in accordance with individual development stage and correspond-




4 Contents of gas reservoir description

4.1 General information about the gas reservoir
4. 1.1 Geography and transportation
(reographic location. transportiation status and
environmental status of the gas reservoir

4. 1.2 Regional geology

Scedimentary basin, tectonic division and locality

in which the gas reservoir 1s situated

4. 1.3 Exploration summary

Exploration history of the gas reservoir, inclu-
ding amounts of seismic, drilling, well logging,
core sampling and sample analvsis and testing
work that have been done within the extension
of the gas reservoir; status of well completion
testing for each of the wells, and briefing of re-
Serve reporting.

4. 1.4 Development summary

Production history ol the gas reservoir, inclu-

ding such performance information as duration of
production, single = well productivity, pressure
change, number of producing wells, cumulative

production, rate of yiceld and degree ol reserve
rCCOvVEry.

4.2 Stratigraphic characterization

4. 2.1 Regional strata

4.2. 1.1  Describe the straugraphic sequence
and ]ithﬂlr:rg},' of all 5Edimentar},’ strata within the

extent of the gas field. And compile the compos-
Ite stratigraphic column diagram.

4.2.1.2 Strata penetrated by drilling are de-
scribed in Stage (Formation), Member or Sub -
member. Strata at depth and not penetrated by
drilling arc described in Series or Stage (Forma-
tion) .

4. 2.2 Reservoir-cap bed doublet

Describe the stratigraphie position, lithology,
thickness and variation and distribution of the
reservoir bed (s) and cap bed (s) . And make
reservolr — cap bed doublet evaluation.

4. 2.3 Characteristics of the target bed

4.2.3.1 The description should include strati-
graphic position, depth, lithology. thickness

SY/T 6110—2008

and formation contact relationship. Compose
target bed correlation diagram illustrating the a-
bove information.

4.2.3.2 Describe the seismic — responsc char-
acters and well — log eleciric properties of the

target bed (s) .
4. 2.4 Detailed division and correlation ol beds

4.2.4.1 Perform the correlation mainly based

on lithology and electric properties, and trace
the bed by way of datum — bed control.

4.2.4.2 Naming the bed. Use chronostrati-
graphic units for Series and System, use lithos-
tratigraphic units for Formation, Member and

Sub = member., and use subsurface units for

Bed.

4.2.4.3 Compose bed correlation diagram, de-
scribing the vertical and horizontal variation of

each bed complex.

4. 3 Structure characterization

4.3.1 Regional structure

(syive the name and describe the nature of the ba-
sin, and give the name and describe the main
characters of the tectonic sub — division in which

the local structure lies. Compose tectonic loca-
tion map of the gas field.

4. 3. 2 Structure characters

Describe in detail. using geologic, well = log and
seismic data, the type, name, location and sur-
face elevation of the structural high. tormation
(s) exposed on the structural high of the gas =

bearing structure, and the trap configuration,

closure area and height. length and extending di-
rections of the long and short axes and angle of
inclination of the limbs of the structural trap.
And compose the structural cross — section dia-

gram and structural map.
4. 3.3 Fault characters

Descnbe, using geologic, well = log and seismic da-
ta. the type, sets, areal distribution, number and
combination relationship of faults. For the major
faults, describe the orientation, nature. distance of
slippage. length ol extension, relationship with the
structural high and axis line, stratigraphic position
15
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and lithology of juxtaposed {ormations on both sides
of the fault, formations within which the fault starts
and disappears, and the state of the fault being open

or sealed. Compose cross section diagram of the ma-
jor fault (s) .

4.3.4 Characters of block-faulting area and
fault blocks

Describe the structural characters., cross — cut-

ting relationship. areal dimension and formation
orientation of each block — faulting area or fault
block. The calculation of fault block area should
be performed on the formation top or bottom

structure map depicting the structural configura-
tion of the main target bed (s) .

4.4 Description of sedimentary facies

4.4.1 Regional deposition settings
Describe regional stratigraphic sequences, re-

gional tectonic history and depositional history,
type of depositional system, provenance and

type of host rocks of the reservoir rock being
considered, and the relevant paleoclimate and

paleocurrent.

4.4.2 Single-well lithofacies of reservoir cores
Describe, based on cores and drill cuttings of the
cored well and integrating the regional sedimentary
facies background. the color, composition. sedi-
mentary [abric and structure of the rock, establis-
hing criteria of the sedimentary facies (petrologic,
mineralogical, palaeontological and geochemical cni-
terna) . For type well (s), divide the sedimentary
facies, sub — facies and microfacies on the vertical
profile, and analyze the stratigraphic sequence and
depositional cycle.

4.4.3 Analysis of log facies of the reservoir rock
4.4.3.1

mentary microtacies. (On the basis of cored inter-

Use well — log data to study the sedi-

val, establish geologic = log facies interpretive
model, classily electric facies lor well — log data,
and establish well — log models of sedimentary

facies, sub— facies and microfacies.

4.4.3.2 Use log data to divide sedimentary fa-

ctes. subfacies and microfacies intervals for mul-

tiple wells.
16

4.4.4 Description of seismic facies of the reser-
voir rock

Use high = resolution processing to process seis-
mic data, and use well log to divide sedimentary
facies and to demarcate seismic sedimentary faci-
es, establishing seismic sedimentary facies mod-
el.

4.4.5 Spatial distribution of sedimentary facies
and microfacies

Use divisions of mulu = well sedimentary facies
and microfacies as a [ramework, use macro -
seismic model and apply seismic technique as
means of inter — well prediction, predicting the
spatial and vertical variations of sedimentary fa-
cies and microfacies. Compose spatial distribu-
tion map of sedimentary facies.

4.5 Fracture characterization

4.5.1 Description of fractures in the reservoir
rock
4.5.1.1 Description of fractures on the out-
Crop:

Perform analogous investigation of fractures in a
chosen outcrop area exhibiting the same strati-
graphic position and same (or similar) reservoir
rock and structure type with the gas reservoir.

Measure the orientation. azimuth, density and
spacing of the fracture sets. Describe the geo-
metric configuration, size, state of cross — bed
cutting and mutual cross — cutting relationship of

the fractures. Describe the degree of openness
and infilling Pf the fractures. Describe the size,
density, distribution and infilling of caverns.
Take representative rock samples, and make line
drawing and take photographs of the fractures.
Elaborate the relationship between fractures (es-

pecially tectonic fractures) and structural posi-

tions. Establish geologic model of the fractures.

4.5.1.2 Description of fractures in the core.

For cores of carbonate rocks, the fracture de-
scription should include the orientation, configu-
ration, degree of infilling, nature of the infilling
material, sizing and grouping, number of sets,

density, timing and chronological relationship,



and controlling factors of the fractures. For

cores of clastic rocks, the fracture description

should include the genetic type, ortentation, sta-

tus of openness, relationship with the geo -
stress field. regularity of distribution, and regu-
larity of being open and sealed ot the {ractures.

4.5.1.3 Description of microscopic fractures.

Describe the microscopic characters of fractures
using petrographic thin sections (including im-
pregnated thin sections and large thin sections

made on whole core) Determination of frac-

tures in thin sections should conform to SY/T
5368,

4. 5.2 Ildentilication of fractures in the reservoir
rock

4.5.2.1 Identily fractures with geophysical
methods:

Use well — log data to qualitatively determine
fractured intervals, and use Formation Micro-
graphic Imaging (FMI) and dip — log data to de-
scribe fractures (type, number, density, degree
of openncss, size, etc. ), to determine orienta-

tion and extending directions of fractures, and to

identity fractured intervals.

54 2
data -

Identily fractures using performance

Use gas — well productivity and pressure varia-
tion data, well testing result and well interfer-
ence data to determine the sets and extending di-
rection of fractures and to estimate the scale of
the {racture system.

4. 5.3 Quantitative evaluation of fractures
4.5.3.1
In cores.

4.5.3.2 Use data trom key wells to establish

Quantitatively describe the fractures

quantitative well — log fracture interpretation and
evaluation model and to calculate rock mechani-
cal parameters (Poisson’s ratio, Young’'s modu-
lus, ete. ) and fracturc parameters (fracture po-

rosity, fracture permeability, fracture openness,

water saturation. fracture index, etc. ) .

B33 3

obtained from various well — log data as charac-

Use integrated fracture parameters

SY/T 6110—2008

teristic variables to systematically appraise frac-
tures. Establish spatial distribution model of in-
dividual fracture parameters if possible.

4. 5.4 Factors controlling fracture formation

Factors such as lithology of reservoir rock,
structural characters, rock mechanical proper-
ties, and fault, etc.

4.5.5 Comprehensive prediction of fractures

Use integrated rock mechanical properties, drill-

ing, well logging, seismic, local structure char-
acters and performance data to analyze the regu-
larity of fracture development, and to predict

zones with well — developed fractures.
4.6 Reservoir rock characterization

4.6.1
key wells

Comprehensive reservoir evaluation for

Use static and performance data from key wells
to analyze comprehensively the relationship be-
tween lithology, electric properties, petrophysi-
cal properties and fluid properties of the reser-
voir rock. Compose interpretation graphs and

composite reservoir column to serve as criteria

for interpretation of other wells and {or inter —
well correlation.

4.6.2 Petrologic characters of reservoir rock
Describe characters of composition, pore — filling

material, texture, microscopic structure and ce-
ment of the reservoir rock.

4.6.3 Characters of reservoir pore spaces
Reservoir pore spaces are generally grouped into
three categories — pore, cavern and f[racture,
based on their size and configuration. Follow the
criteria provided in SY/T 5368 for classification.
4.6.4 Pore structure characterization

4.6.4.1

pregnated thin sections, scanning electron mi-

Use petrographic thin sections, im-

croscope and image analysis data to qualitatively

describe the shape, size and combination of
pores and throats.
4.6.4.2 Use mercury intrusion porosimetry to
determine pore structure parameters and to
quantitatively describe microscopic structure of
pore throats.

17
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4.6.5.1

ciude porosity, permeability, gas saturation,

Primary reservoir — bed parameters in-

relative permeability, rock compressibility, pore
struclure parameters, fracture parameters. ef-
fective thickness of porous — matrix intervals and
fractured intervals.

4.6.5.2 Obtain reservoir — bed parameters by
means of core analysis, well — log and well = test

Interpretation.

4.6.6 Reservoir-bed heterogeneity

Describe the vertical and horizontal variations of
reservoir-bed parameters and poroperm bodies,
and estimate the degree of reservoir-bed hetero-
geneity.

4. 6.7 Barrier bed

Describe the lithologic type, thickness criteria

for division, and distribution of the barrier bed.

4.6.8 Grading reservoir rocks
3.6.8. 1

mainly include porosity, permeability, net thick-

Paramcters used for reservoir grading

ness, porc structure parameters, reserve, sand
= body area. ratio of sand bodies encountered by
drilhing, clay content, cement content and inter-
nal heterogeneity parameters. The grading crite-
ria should be selected on the basis of regional ge-
ologic exploration and development so as to be
proper for the gas lield (reservoir) under study.
Make cvaluation of the result of rescrvoir grad-
INg.

4.6.8.2 C(Carbonate reservoir rocks arc in gen-

eral graded on the basis of rock — matrix permea-

bility, porosity and pore structure parameters.

The grading criteria are given in Table 2.

Table 2 Grading of carbonate reservoir rocks

2 ‘ Median throat [Displacement o
_ Permcability Porosity | Sarting
Reservoir grade e ' width pressure il
1077 g v coelflicient
e MPa
I = 10 = 13 = 2 << .1 2.5
Il << 10~0). 1 < 12~6 << 2~1.5 < 1~ | <7 2, 5~2
lil < (). T~1). O < 6—~2 < ). 3~1). 1)5 <_ N~ < 2~
\Y <~ 1), 001 3 < (), 05 >3 % 3
Noter The porosity cut — off value for reservoir bed can be flexible for individual gas rescervoirs.

4.6.8.3 Conform to SY/T 5597. 2 for grading
of clastic reservoir rocks.

4.6.9 Poroperm type

Determine poroperm type using integrated per-
meability, pore space type and well testing data,
and based on shows during drilling, ratio of res-
ervolr permeability to matrix permeability, pres-
sure build — up characters, imitial deliverability
characters and dominant pore spaces and [low
passages. Four poroperm types can be realized.
porous {(or porous — cavernous), fractured (or
fractured — cavernous), fractured — porous and

porous — {ractured.
18

4.6.10 Reservoir interval prediction
4.6.10.1

data to predict reservoir intervals ( including

Use seismic. well — log and geologic

thickness, petrophysical properties, reserve a-
bundance. ete. ), to predict horizontal variation
of reservoir characters in between wells, and 1o
study the regularity of reservoir parameter varia-
tions in between wells.

4.6.10.2 Predict the shape, size and mutual
connectivity ol individual genetic units of the
reservolr rock.

4.6.10.3 Composc diagrams illustrating reser-

voIr paramecter varialions with the incorporation



of single = well reservoir parameters.
4.6.10. 4
predict gas — bearing reservoir intervals.
4.6.11

4.6.11.1

crvolr bed to determine the cut — ofl values of

Use seismic prediction technique to

Reservoir Evaluation

‘valuate the eHfectivencss of the res-

petrophysical parameters.

4.6.11.2 Evaluate the damage sensibility to
determine the vulnerablity ol reservoir damage.
4.6.11.3 Bulk evaluation: on the basis of inte-

grated single — well evaluation. seismic predic-
tion and geologie investigation results, use res-
crvolr — Interval and pay — zone parameters to
perform reservoir grading and evaluation {or the
whole gas reservoir, [inding out the regularity of
stratigraphic and arcal distnibution and variation

of individual types of reservoir — bed and pay -

LONE.

4.7 [Fluids, pressure and temperature charactler-

ization
4.7.1 Fluid properties
4.7.1.1 Characteristics of chemical composi-

tion of natural gas. including components, heavy
hydrocarbon concentration. condensate content
and noble gas content

4.7.1.2 PVT properties. including compressi-
hility coefficient. volume factor, density. wvis-
cositv and 7 — factor

4.7.1.3 For gas condensate reservoirs, deter-
mination should be made on the variations of
phasc behavior. composition of individual phases
and parameters (density. viscosity. volume [ac-
tor and Z — factor) with pressure depletion dur-
ing development. Fluid sampling. sample prepa-
ration and analysis for gas condensate reservoirs

should conform to SY /T 5154 and SY/T 5543,

4.7. 1.4 Properties of formation water, 1nclu-
ding water type, lon concentrations. total sol-
ids. density. pH value and trace elements, cte.
4.7.2 DPressure and temperature regimes

4.7. 2.1

and pressure gradient in cach well — block ol the

Desceribe the mitial lormation pressure

gas reservoir. The initial formation pressure of

SY/T 6110—2008

single well can be obtained by direct measure-
ment or with well test method. Refer to SY/ T
5440

4.7.2.2 Determine the pressure regime of the

gas reservoir on the basis ol integrated static ge-
ologic characters, fluid properties, tormation
pressure, lest production and inter — well inter-
ference data.

4.7.2.3

ervolr 1s such a value that 1s determined at a se-

Initial formation pressure ol a gas res-

lected datum level on the cross plot of initial lor-

malion pressure at the depth haltwav of the gas
pay zonc thickness vs. the depth for individual
wells.

4.7.2. 4

the ratio of initial formation pressure 1o hydro-

Pressure coefficient 1s calculated as

static pressure at the same depth of the gas res-
cervoir. Conform to SY/T 6168 for the Judgment
of whether the gas reservoir is over — pressured.,
normally — pressured. or sub = pressurca.

4.7.2.5 Describe the static [ormation tempera-
ture and gcothermal gradient. and gas — well

flowing temperature and tlowing temperature

gradient of the gas reservoir. Determine the for-

mation temperature by way ol direct measurc-

ment.
4.7.3 Fluid distribution

3.7.3.1 Describe the distribution of formation

water within the gas reservoir. Determine the

gas — waler contact.

4.7.3.2

types but exhibiting a common hydrodynamic

For gas reservoirs of various trap

system. the gas — water contact 1s usually deter-
mined with the method of cross — plotung gas
well and water well pressures based on the
difference between gas pressure and water pres-
surc gradients. Gas — water contact can be calcu-

lated using Equation (1),

= (Gpu Dy ~GixDy) — (pu ~ pg)
Grne — Gy,

DF:'-‘H.‘

Where,

D...—vertical depth of gas — water contact. 1n
19
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melers (m);

[J), -vertical depth at hallway of the gas — pro-
ducing interval. in meters (m) ;

D.—vertical depth at halfway of the water -
producing interval, in meters (m);

(me—pressure gradient of the gas pay zone, in
megapascal/m (MPa/m) ;

(s1n —pressure gradient of the water — producing
zone, 1n megapascal/m (MPa/m) ;

P —initial formation pressure at halfway of the
water — producing interval, in megapascal
(MPa);

pe— initial formation pressurc at hallway ol the
gas — producing interval, in megapascal
(MPa) .

4.7.3.3 According to data available, gas — wa-

ter contact can also be determined with the

method of direct measurement of water satura-
tion, ol capillary pressure technique, of using
the physical properties difference between gas
and water, and ol unsteady well testing.

4.7.3.4 Compose gas — water contact distribu-
tion map.

% Tl D

the distribution of gas, oil and water.

Anaiyze geologic factors controlling

4.7.3.6 lor the judgment of whether or not a

gas condensate reservoir has an oil leg, conform
1o SY/T 6101.

4.8 Fluid flow characteristics of the gas wells
and deliverability appraisal

4.8.1 Analysis of fluid flow characteristics
Analyze the fluid flow characteristics of the gas
wells by using test data.

4. 8. 2 Gas-well deliverability appraisal
Analyze the deliverability of the gas wells and

the influential factors, and evaluate the degree
of improvement in bottomhole contamination al-

ter stimulation.

4.9 lype of the gas reservoir and drive mecha-
nism

4. 9. 1
4.9.1. 1

according to type of the trap. morphological
20

Type of the gas reservoir
Determine type of the gas reservoir

configuration, poroperm tvpe, fluid properties,
oil — gas = water relationship, elastic encrgy and

pressure coefficient.

5 bl

reservolr type 1s determined according to phase

For gas condensate reservoirs, the

behavior of the fluids. In addition, the reservoir
gas should be determined, on the basis of phase
behavior studies, as to be rich or lean in conden-

sate liquids. Method used should conform to

SY/T 6101
4.9.2

Determine the drive mechanism of the gas reser-

Drive mechanism of the gas reservoir

voir according to driving energy. Estimate the
boundary, scale and energy of the water body
and the coning ol edge water and bottom water,

and predict the activeness of the water body dur-

ing production of the gas reservoir.

4. 10 Static geologic model of the gas reservoir
4. 10. 1 Structure model

Describe the structural configuration and fault
distribution of the gas reservoir.

4. 10. 2  Reservoir-bed model

Describe the architecture and structure of the

reservolr bed and the spatial distribution of their

attributes within the extension of the gas reser-

VOIT.

4. 10. 3  Fluid model

Describe the distribution of gas, oil and water
and the distribution of physical and chemical
properties of the tluids within the gas reservoir.
4. 11 Reserve estimation and calculation

4.11.1 Volumetric reserve

Conform to DZ/T 0217 for the estimation of the

volumetric reserve.

4.11.2

F.stimate dyvnamic reserve of the well block and

Dvnamic reserve

ot the gas reservoir the method of material bal-
ance.

4.11.3 Recoverable reserve

Conform to SY/T 6098 for the estimation of the
recoverable reserve.

4. 11. 4 Reserve assessment

4.11.4.1 Assess the rehability of the data and



parameters used for calculation.

4.11. 4.2 Perform comparative assessment of

the rescerves obtained by various methods.

4. 11.4.3  Assess the spatizl variation of re-
serve abundance.

4.11.4. 4 Estimate the remaining reserve and
the remaining recoverable reserve.

4. 12 Predictive geologic model of the gas reser-
VoIr

4.12. 1 Geologic reserve matching

Perlorm geologic reserve matching based on the
numerical geologic model derived from grid -
coarsen static geologic model.

4.12.2 Production history matching

The development indices to be matched mainlv
include production and cumulative production,
gas,/ water ratio, and pressure.

4. 12. 3 Distribution of remaining reserve

Aftter production history matching through nu-
merical gas reservoir modeling, quantitative spa-
tial = distribution ficld of the remaining reserve
of the reservoir 1s obtained.

4. 12. 4 Predictive geologic model of the gas res-
ervolr

Predictive geologic model of the gas reservoir is
obtained by way of production history matching

through numerical gas reservoir modeling on the

static geologic model

4. 13 Exploitation potential of the gas reservoir
Analyze the distribution of current pressure and re-
maiming reserve of the gas reservoir, and describe

the exploitation potential of the gas reservoir.
S  Report on description results

5.1 Contents of the report

Contents of the report can be adjusted in terms
of chapters and sections according to the objec-
tive of description corresponding to specific ex-
ploration and development stages. Things to be
covered include. general information about the
gas reservoir, stratigraphic  characterization.
structure characterization, description of sedi-

menlary lacies, fracture characterization. reser-

SY/T 6110—2008

voir bed characterization, fluids — pressure -
temperature characterization, {luid flow charac-
teristics of the gas well and deliverability ap-
praisal, type of gas reservoir and drive mecha-
nism, static geologic model of the gas reservoir,
reserve estimation, predictive geologic model of
the gas reservoir, exploitation potential of the
£as rescrvoir.

5.2  Appendices

The appendices include rescarch report of de-
tailed seismic data processing and interpretation
and rescarch report of detailed well = log data
processing and interpretation.

5.3 Attached tables

The attached tables mav include: Table of strati-
graphic division data. Table of statistics of sam-
pling and core analyses, Table of oil, gas and
water shows, Table of basie drilling data, Table

of collective test production data. Table of
structure and fault attributes, Table of reservoir
= bed and net pav data, Table of reservoir = bed
correlation for single wells, Table of statistics of
caverns from core observation. Table of statis-
tics of fractures [rom corc observation. Table of
data of characteristic pore struciure parameters.
Table of measured porosity, permeability and
saturation data. Table ol collective criteria for
reservolr grading and results of reservoir grad-
ing, lable of collective natural gas composi-
tions, Table of collective formation water com-
positions. lable of collective condensates com-
positions, Table of data of natural — gas physical
properties. Table of data used for volumetric re-
serve calculatton, Table of gas well testing data,
Table ol gas — well production performance data,
Table of data used for pressurc — drawdown re-
serve calculation, Table of comparison between

rescrves of the gas reservoir calculated at differ-

ent time.

5.4 Attached figures

The attached figures may include; Map showing

geograpny, transportation and locality of the gas

reservolr, Regional geologice structure map., Map
21
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showing seismic lines and structure ol the gas
reservoir, Map showing cxploration discoveries,
Diagram of well log interpretation, Traverse and
longitudinal cross sections of the gas reservoir,
Graph of reservoir — bed correlation. Diagram
showing pore structure characteristics, Compos-
ite column showing sedimentation and reservoir
intervals, Map showing the spatial distribution
of sedimentary [facies, Isograms ol porosity,
permeability and gas saturation, Map showing
spatial distribution of net pays. Map and cross
section showing distribution of gas, oil and wa-

ters Curve showing the relationship between

LA

pressure and altitudinal depth, Curve showing
the relationship between temperature and altitu-

dinal depth. Graph of well = test curve analysis.
Graph showing pressure drawdown reserves,
Phase diagram of fluids at different stages, (ind
map for gas reservoir numernical modeling,
Graph showing production history matching of
gas wells, [sograms ol reserve abundance ol the

gas reservoir, Map showing distnbution of re-

maining reserve of the gas reservoir

Format of the figures should conform 10 SY/T
56 15.



