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ABSTRACT

In this study, a comprehensive model is introduced for predicting fluid flow temperature in gas
wells, integrating the mechanical energy balance equation with convection, conduction, and ra-
diation modes of heat transfer. The pressure calculation process is enhanced by the incorporation
of the Gray correlation. The key findings reveal a remarkable consistency between the proposed
model and measured data, demonstrating deviations of only 0.34% and 0.63% for pressure loss pre-
diction and temperature distribution along the borehole, respectively. Nodal analysis emerges as a
valuable technique, enabling precise calculations of pressure and temperature in the wellbore and
reservoir flow. Through sensitivity analysis, the study evaluates the impact of various factors, such
as tubing size and production rate, on temperature and pressure in the wellbore, considering both
wellhead and bottom hole locations. Conclusions drawn from the sensitivity analysis underscore
the significant influence of changes in flow rate on temperature along the production tubing, with
an increase from 20 to 100 mmscf/d resulting in a temperature rise from 150 to 300 °F. Tubing size
is identified as a crucial determinant in pressure loss calculations, showing a slight decrease in well-
head temperature from 281 to 252 °F when increasing tubing size from 3 to 5.5 inches at a fixed
production rate. However, variations in tubing diameter exhibit substantial effects on temperature
and pressure under different operating production rates.
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» INTRODUCTION

> The control of production pressure within the produc-
tion tubing is integral to facilitating upward flow dur-

w

ing the production process. Concurrently, temper-

IS

s ature regulation is crucial for managing the produc-
6 tion volume. Elevated pressure and reduced temper-
ature conditions can induce two-phase flow, resulting

~

in substantial damage to the system. While temper-
ature variations during gas flow may not directly in-
o fluence pressure data, they do impact parameters like
the Z factor and gas viscosity, thereby introducing er-

rors in pressure calculations. Consequently, there has

~

been a notable focus on studying temperature changes

@

=

within the production tubing of gas wells.
Alves et al. (1992)! underscored those prior correla-

ol

tions developed by researchers aimed at simplifying

o

calculations often yielded unrealistic estimations for

S

18 more general scenarios. To address this limitation,

they proposed a method that incorporates fewer re-

©

strictive assumptions. Their approach is applicable to

53

pipelines, production, and injection wells, accommo-

[N}

dating single- or two-phase flow, and encompassing
s a broad range of inclination angles from horizontal
to vertical, utilizing both compositional and black-oil

X

25 fluid models.

This research centers on examining the temperature
model of well WELL 1X in the BlackCat gas field, sit-
uated in the Cuu Long basin, Vietnam. To achieve a
more comprehensive computation of fluid tempera-
ture distribution within the production pipe for deep
water production, an analysis model introduced by
Alves et al. is employed. Additionally, Gray corre-
lation is utilized to estimate pressure losses through-
out the wellbore. Subsequently, a production evalua-
tion and well performance analysis, employing Nodal
Analysis, are conducted, considering various changes
in tubing size and flow rate >

By employing these methodologies and techniques, a
more precise understanding of the temperature pro-
file and its impact on overall well performance can
be achieved, particularly in the context of deep-water
production scenarios in the BlackCat gas field*.

METHODOLOGY

Heat transfer mechanism

Figure 1 shows the thermal exchange between hydro-
carbon fluid and the inner wall of the tubing predomi-
nantly transpires through forced convection. Further-
more, heat is conducted through the tubing wall, cas-
ing wall, and the cement sheath*. Within the annular

Cite this article : Dung T Q, Anh D D. Assessment and Analysis of Gas Flow Temperature in Gas Pro-
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Figure 1: Wellbore heat transfer and temperature
distribution®

space, conventionally occupied by completion fluids
between the casing and tubing, heat transfer involves
contributions from both radiation and natural con-
vection. This section will intricately explore the par-
ticulars of each mechanism of heat loss from the fluid
to the surrounding formation, drawing upon insights
elucidated in the work of Willhite (1967)°.

Heat conductive transfer

The heat transfer arising from conduction can be
characterized using Fourier’s equation in radial coor-
dinates. A visual representation of the conduction-
based heat transfer is depicted in Figure 2, as outlined

in the work of reference”.

ar

ar 0

0 =2nrALk

By taking the integration of (1), heat transfer is ex-
pressed:

27k (T — Tp) AL

Q= i (ro) )
n| —
r;

Due to the elevated thermal conductivity and the rel-
atively diminutive radial separation between flowing
fluids and the borehole wall, heat transfer in the ad-
jacent walls is typically regarded as being in a steady
state”.

(2mk; (Tyi — Tro) AL)

In (rt—”) 3
Tti

(2rkeq (Tei — Teo) AL)
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Figure 2: Heat conduction through cylindrical tub-
i 5
ing

Cement sheath:

_ 27tk cement (Teo — Ty) AL
In (r—b>
Tco

The conveyance of heat into the adjacent rock tran-

Q 5)

spires via heat conduction, constituting a transient
process. Given the typically substantial volume of
rock, approaching infinity, the attainment of steady-
state conditions in this context may extend over pe-
riods of several months or even years. The transient
radial heat conduction equation is employed to artic-
ulate this process and is formulated as follows:

2k, (T;, —T.) AL
- f()

The determination of the dimensionless time function

Q (6)

can be ascertained through the work of Hasan and
Kabir®.

F(t)=1.1281/ip[1-03/ip] (t1p < 1.5)  (7)
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ss The expression for radial heat due to natural convec-
86 tion and radiation of the fluid within the annulus is

g7 articulated as follows:

N

Q =27re; (hc,an + hr,an) (Tto - Tci) AL 9)

ss The suggested correlation for the estimation of the

©

8o convective heat coefficient within the annulus is pre-

©

%0 sented by Dropkin and Sommerscales. The formula

S

o1 they propose is as follows:

1
0.049 (GrPr) 3 Pro974,,
T'to In (&)
Tto

92 The flow regime in natural convection is determined

(10)

hc,an =

93 by the dimensionless Grashof number, expressed as

9 follows:

R

_ gpc%nﬁ (Tto - Tu) (rci - rto)3
1y

Gr (11)

s The Prandt]l number in equation (10) can be defined

a

9 as follows::

-

C
Pr— HanCp,, (12)
kan

o7 The calculation of the heat transfer coefficient for ra-

N

s¢ diation within the annulus can be derived using the

-3

9

©

Stefan-Boltzmann law applied to a concentric annu-

100 lus:
2 2 .
_ G(Tto_'_Tci) (Tt0+TCl)
ran =
’ 1 1 13
1 e (771> (13)
Tto  Tci \Tto
101 Tubing fluid

102 The expression for radial heat due to forced convec-

10!

<

tion within the tubing is as follows:

Q0 =27r; hc,f (Tf—’I}l') AL (14)
104 he r These mathematical expressions can be utilized
105 for the calculation:

k
hc,f = 7fNM

= 15
=g (1)

1

Nu=0.023 (Re)’® (Pr)3 (16)

106 The Prandtl number, denoted as Pr, can be deter-
17 mined by substituting the relevant properties of the
108 tubing fluid into equation (12).

Overall Heat Transfer Coefficient

The radial heat transfer transpires between the well-
bore fluid and the formation, surmounting various re-
sistances as illustrated in Figure 1. This process can be
expressed as follows:

0 =27roUso (Ty — Tp) AL (17)

As previously mentioned, the limited radial separa-
tion between the flowing fluids and the borehole wall
typically renders the heat transfer process as steady
state. Consequently, the heat flowing through each
element illustrated in Figure 1 is equalized. Through
this analysis, the combination of equations (3), (4),
(5), (9), and (14) yields the comprehensive heat trans-
fer equation.

109

110

m

112

13

114

115

116

17
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120

121

Up =175 N\
to = Tto [rtihc.f kt + (18)
Tco rn
| In{ — In{ —
Tei Tco ) 1—1
+ +
Fei (hc,an + hr,am) kc kcement ]

Several acceptable assumptions can be made to sim-
plify equation (18). The high heat transfer coefficient
of the fluid results in Tf being approximately equal to
Tti. Additionally, the substantial thermal conductiv-
ity of metals, along with the relatively thin tubing and
casing walls, permits the neglect of resistances asso-
ciated with these elements. Consequently, equation
(18) can be simplified to:

T, \1"
1 I\ 7,
—1 + co (19)

U =,
0 o Tei (hc,an + hr,an)

kcement

Temperature Model

The derived equation for the temperature profile is
founded on the principles of mass conservation, mo-
mentum, and energy balance within a differential
control volume of a pipe. The temperature formula-
tion proposed by Alves et al.! can be represented as
follows:

dly _ (T;=T) geos(6)

— - (20)
dL A cp8el
Cpw
A= 21
UoTtryo ( )
v dv dP
(22)
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Pressure-gradient calculating for gas well
performance.

The equation describing the pressure gradient for gas
flow within a pipe is conventionally articulated to rep-

resent the total pressure loss>°.

dp _ fpuvn
dz 2d

+8¢p sin () (24)
8

f: friction number.

d: tubing inside diameter, ft.

pn: mixture average density of liquid and gas phase,

Ibm/ft3

ps: slip mixture density of liquid and gas phase

Ibm/ft3.

vm: mixture average velocity, ft/sec.

Nodal analysis

Nodal analysis constitutes a systematic methodology
employed in the optimization of oil and gas wells. This
approach entails a thorough examination of the entire
producing system, allowing for a meticulous evalua-
tion of each component. Whether applied to individ-
ual components within a producing well or multiple
wells within a production system, nodal analysis seeks
to optimize these elements to attain the desired flow
rate. Through the consideration of the characteristics
and interactions of various components in the system,
nodal analysis facilitates the identification of oppor-
tunities for improvement and the implementation of
effective optimization strategies®.

In the analysis of the production system, a compre-
hensive consideration of all pertinent components is
undertaken, commencing from the static reservoir
pressure, and extending to the separator. Figure 3
delineates a production system, emphasizing distinct
nodes within the red circle, and provides estimations
of pressure losses for each component. The central
focus of this investigation revolves primarily around
wellbore nodal analysis, an approach that amalga-
mates reservoir inflow and wellbore lift capabilities.
This integration is achieved by intersecting the Inflow
Performance Relationship (IPR) and Tubing Perfor-
mance Relationship (TPR) curves on a pressure and
production rate plot, facilitating the prognostication
of operating flow rates®.

Moreover, sensitivity evaluations are conducted to
optimize production or identify potential issues by
scrutinizing the effects of varying parameters.

Inflow Performance:

The Inflow Performance Relationship (IPR) elucidates
the correlation between the producing bottomhole
pressures of a well and the corresponding production

rates, under a specified reservoir condition. It offers
insights into how the well’s productivity varies with
changing bottomhole pressures>.

Tubing Performance:

The Tubing Performance Relationship (TPR) delin-
eates the fluid’s performance as it traverses through
the tubing in the borehole®. This relationship gen-
erates a plot of the bottomhole pressure against the
corresponding flow rate. In constructing this perfor-
mance model, it is imperative to account for varia-
tions in pressure and temperature to maintain a sta-
ble flow rate. Given the consequential alterations in
the flow’s independent properties, the black oil model
emerges as a valuable tool in addressing this issue and
faithfully representing the fluid’s behavior in the well-
bore®.

RESULTS AND DISCUSSION

In this section, the veracity of the proposed method-
ology is substantiated through a comparative analysis
between the predicted model and actual field data ac-
quired from gas well WELL 1X in the BlackCat gas
field. The assessment of vertical lift performance is
conducted by employing the Gray correlation with the
Prosper software, which facilitates the derivation of a
comparable result for the operating point in contrast
to the curve derived using a temperature model. This
comparative analysis serves to evaluate the precision
and efficacy of the proposed approach. Furthermore,
sensitivity studies will be undertaken to scrutinize the
ramifications of variations in parameters on the as-
sessment of gas well performance. Through the ex-
ploration of diverse parameter scenarios, a compre-
hensive comprehension of the factors influencing gas
well performance can be attained.

Well data acquisition and analysis
Well deviation survey

Prior to simulating field cases and conducting sensi-
tivity analyses, data acquisition and analysis represent
pivotal preparatory steps. Figure 4 furnishes a com-
prehensive overview of the well’s depth profile, denot-
ing its extension to a total measured depth (MD) of
13,418 ft and a total vertical depth (TVD) of 12,731 ft.
The production tubing encompasses the entire length
of 13,418 ft MD, while the bottom hole registers a ver-
tical depth of 12,731 ft. Positioned at a depth of 659 ft
TVD is a 4 1/2” downhole safety valve located at the
well’s summit. The well comprises 13 3/8” and 9 5/8”
casing sections, with shoe locations at 6,662 ft MD and
10,329 ft MD, respectively.

Drilled in a vertical orientation from the surface to
a depth of 5,900 ft, the well subsequently transitions

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235



Science & Technology Development Journal - Engineering and Technology 2024, ():1-10

- \D, = Py — P »
Gasb Sales line
¥ Puwh
Liquid
/7~ | Stock tank

APy = Pr— Purfs Lossin reservoir

= Aps = Py — Pur = LOSSIN completion

APy = Pyus = Pup
APy = Pus — Pun = LOsSsin tubing
APy = Pun — Ps Loss in flowline
Apr = Pr— Ps Total pressureloss
¥ Pyt : Puts Pr Pe
» -« ARy = Pr = Pyt >
APy = Pugs = Pys
Figure 3: Common node at different locations in the system®
Well data input 204
WELL 1X Deviation Survey This study examines data extracted from WELL 1X 25
Displacement from TVD, ft within the BlackCat gas field, located in Vietnam. The 24
0 200 400 600 800

data comprises various parameters pertaining to the 247
well’s information [Table 1], Fluid data [Table 2] and 24

2000 Reservoir data [Table 3], as outlined below. 29
4000
Methodology 250
= 6000 Coupling algorithm: In the coupling algorithm, two 251
= levels of sophistication can be employed when amal- 2
- S0 gamating the heat balance and mechanical energy bal- 253
10000 ance equations to concurrently compute pressure and 24
temperature changes®. Achieving convergence on ass
12000 both pressure and temperature within a specified pipe 256
length increment necessitates the implementation of s
14000

adouble-iterative procedure, as illustrated in Figure 5. 25

259
Figure 4: Gas well WELL 1X schematic

Temperature profile of gas well WELL 1X 260

In general, a favorable correspondence is observed be- 261
tween the calculated and measured temperature pro- 2
files from the wellhead to a depth of 8,000 ft, as illus- 263
trated in Figure 6. However, discernible discrepan- 264

26 into horizontal drilling towards the bottom hole. The

o

23

S

inclination angle fluctuates between 2° and 20° con-

238 cerning the vertical axis, indicative of the alteration in

-3

cies emerge in the lower section of the well, specif- 265

239 drilling direction.

©

ically spanning from 8,100 ft to the bottom hole, as 25

20 These delineated details furnish the requisite contex-

=3

depicted in Figure 7. This incongruity can be ascribed 267
tual information for the subsequent simulation en-  to the presence of downhole equipment influenced by 26
deavors, field case analyses, and sensitivity assess-  heat conductive mechanisms, which, if not duly con- 2

24

24

)

24;

@

ments pertaining to the well’s performance. sidered, may introduce errors in the calculations. 270
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Table 1: Well data input data

Well Information

Well head pressure 1890
Well head temperature 268
CGR 0.0003
Gas flow rate 55.5

psig
oF
bbls/mmscf

MMscf/day

Table 2: Fluid data of gas well WELL 1X

Gas composition (%)

N2 0.08 iC4 1.32

Co2 0.07 nC4 2.14

H2S 0 iC5 0.91

Cl1 70.5 nC5 1.01

Cc2 9.11 nC6 1.3

C3 1.32 Co6+ 8.23
Table 3: Reservoir data for gas well WELL 1X

Pr (psi) 7500

Tr (°R) 810

Thickness (ft) 300

Permeability (mD) 2

Rw, ft 0.25

Re, ft 2979

Skin factor 2

D, non - Darcy flow factor 0.00006

The noted disparities in temperature data under-
score the significance of accounting for the impact
of heat conductive mechanisms on downhole equip-
ment. This underscores the imperative for more pre-
cise models that incorporate these effects, ensuring
enhanced temperature predictions and more depend-
able evaluations of well performance.

The fluid temperature is initially determined by the
bottom hole temperature, which is equivalent to the
formation heat as shown in Figure 8. Subsequently,
heat is transferred outward through the annulus and
casing in a horizontal direction, leading to a decrease
in temperature. The annulus fluid is disregarded, and
as air occupies the annulus, which possesses a rela-
tively low thermal conductivity, the heat transfer from
the inside and outside of the casing becomes approx-

imately equal.

Pressure profile of gas well WELL 1X

The application of Gray correlation to determine pres-
sure gradients yields highly accurate pressure values
when compared to measured data as shown in Fig-
ure 9. The analysis employed identical temperature
profile values. Conversely, the model lacking a tem-
perature component exhibits a significant deviation
from the measured data, indicating a lack of con-
fidence in its accuracy. In contrast, the tempera-
ture model, which incorporates the pressure model,
closely aligns with the measured data, demonstrat-
ing its reliability. Consequently, this integrated model
can be effectively utilized.

The significance of using temperature data to pre-
dict pressure at bottom hole is further emphasized
by the findings in Figure 10 and Table 4. The tem-
perature profile derived from Prosper, which calcu-
lates gas temperature based on surrounding tempera-
ture and utilizes a simple linear interpolation method
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Figure 5: General workflow illustration

Temperatfs Bl 0 i 1900
250 270 290 310 330

0
3000
E
6000

<

9000

Figure 6: Predicted with Measured temperature (0-
8100 ft)

to compute bottom hole pressure, demonstrates low
accuracy when compared to measured data. Con-
sequently, it is recommended to replace the linear
interpolation approach with a more comprehensive
heat transfer analysis that incorporates relevant heat
mechanisms. This enhancement will lead to improved
accuracy in temperature predictions and subsequent
pressure calculations.

Temperature Profile (8100 ft-bottom hole)
Temperature (deg.F)
310 315 320 325
8000
——
9000
10000
) \]
= b
11000
\
12000
)
3
13000

Figure 7: Predicted and Measured temperature
(8100 ft-Bottom hole)

Heat transfer in wellbore

Temperature, deg F
180 230 280 330
0

2000
4000

—— Tt

6000
—T
8000

TVD, ft

10000

12000

14000

Figure 8: Heat transfer from tubing to casing

Sensitivity analysis
Effect of gas flow rate on the wellhead tem-
perature.

In any production scenario, it is imperative for the
wellhead temperature to be lower than that at the
bottom hole. Referring to Figure 11, if the bottom
hole temperature is maintained at a constant value of
321°F, with a gas production rate of 55 mmscf/day, the
wellhead temperature is calculated to be 268°F. This
observation suggests that when gas flows rapidly to
the wellhead, temperature loss is minimized due to
the limited convection within the production tubing.
Conversely, at low production rates, significant heat
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Table 4: Bottom hole pressure of gas well WELL 1X with different Temperature profiles.

Model Pressure, psi
General temperature model 5083
Measured Data 5066
Linear Interpolation Temperature Data 4956
Software (Prosper) 4910

Pressure Profile
Pressure (psi)

1000 2000 3000 4000
0

1000
2000
3000
4000
5000
6000
7000
8000
%000

TVD (ft)

Figure 9: Pressure profile from 0 ft — 8100 ft

Pressure Profile
Pressure (psi)
3500 4500 5500

Figure 10: Pressure profile from 8100 ft — bottom
hole

Wellhead Temperature & Gas Flow Rate

350
300
250
200
150
100
50
(0]
0 20 40 60 80 100

Gas flow rate, mmscf/d

deg.

Wellhead Temperature,

Figure 11: Effect of flowrate on well head tempera-
ture of WELL 1X

transfer to the surrounding environment results in a
lower wellhead temperature.

Effect of tubing size on the temperature

It is imperative to acknowledge that alterations in tub-
ing size can induce variations in the operating produc-
tion. Consequently, for a comprehensive analysis, the
study is conducted considering changes in tubing size
while maintaining fixed operating production, as well
as exploring diverse scenarios with varying operating
production rates..

TE[)][]el'ﬂﬂl['E Transverse

Temperature, deg. F
290

240

0

2000
4000
= 6000
& 8000
10000
12000
14000

Figure 12: Effect of tubing size on well head tem-
perature of WELL 1X

The impact of distinct tubing sizes is illustrated in Fig-
ure 12. The adjustment of tubing size leads to vari-
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ations in both pressure and temperature at the well-
head. In general, as the tubing size increases, there is
a substantial rise in wellhead pressure, coupled with
a marginal decrease in wellhead temperature. Con-
sequently, the inference drawn from this illustration
is that tubing size exerts a considerable influence on
wellhead pressure, with a comparatively minor effect
on wellhead temperature.

Various Operating Production

Augmenting the tubing size facilitates an enhance-
ment in the flow rate at the operating point, thereby
resulting in increased production at the surface. In
these instances, the node is situated at the wellhead
location to scrutinize the ramifications of diverse op-
erating conditions.

Figure 13 shows difference results from nodal anal-
ysis using with and without temperature models for
determining the flow rate at bottom. In comparison
to alternative models, the omission of a temperature
model in the pressure calculation culminates in lower
gas flow rates, particularly at 38 mmscf/d and 49.51
mmscf/d, as delineated in Table 5. This underscores
the significance of integrating temperature consider-
ations into the pressure model. The oversight of tem-
perature effects along the tubing leads to a reduction
in the produced gas flow rate.

Well deliverability
8000
7000
~ 6000 -
3 5000
z
2
& 4000
3000
2000
0 20 40 60 80 100
Gas Flow Rate, MMscf/d

Figure 13: Well deliverability of gas well WELL 1X

CONCLUSION

This study introduces a model for predicting fluid flow
temperature in oil wells, integrating the mechanical
energy balance equation with three modes of heat
transfer: convection, conduction, and radiation. The
pressure calculation process incorporates the Gray
correlation.

Key Findings:

The proposed model exhibits a negligible difference
from the measured data, with a deviation of only
0.34% and 0.63% for pressure loss prediction and tem-
perature distribution along the borehole, respectively.
Nodal analysis emerges as a valuable technique for
calculating pressure and temperature in the wellbore
and reservoir flow, offering the capability for sensitiv-
ity analysis to assess the impact of various factors.
Sensitivity analysis is conducted to evaluate the effects
of tubing size and production rate on temperature and
pressure in the wellbore, considering both the well-
head and bottom hole locations.

Conclusions from Sensitivity Analysis:

Changes in the flow rate exert a significant influence
on the temperature along the production tubing. An
increase in gas flow rate from 20 to 100 mmscf/d re-
sults in a temperature rise from 150 to 300 °F.
Tubing size plays a pivotal role in pressure loss cal-
culation. For a fixed production rate, increasing the
tubing size from 3 to 5.5 inches leads to a slight de-
crease in wellhead temperature from 281 to 252 °F
However, considering various operating production
rates, changes in tubing diameter induce significant
variations in temperature and pressure.

NOMENCLATURE

length of each segment, ft

ge: conversion factor, 32.17 Ibm-ft/(Ibf-sec?)
he: convective heat coefficient, Btu/(hr-ft2-°F)
Hy: holdup liquid

hy: radiative heat coefficient, Btu/ (hr-ft2-°F)
tp: dimensionless time

Uyo: Overall heat transfer coefficient, Btu/(hr-ft2-°F)
p: average mixture density, Ib/ft>

A: relaxation distance, ft

Cp: Specific-heat capacity, Btu/lb-°F

d: Inner tubing diameter, ft

F: Friction factor

f(t): Transient heat conduction function

g: gravitational acceleration, ft/sec’

Gr: Grashof number

J: conversion factor for the mechanical equivalent of
heat, ft-1bf/Btu

k: thermal conductivity

Nu: Nusselt number

P: pressure, psi

Pr: prandtl number

r: radial distance or radius, ft

Re: Reynold number

T: temperature, °F

v: velocity, ft/sec

w: mass rate, Ib/ft>
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Table 5: Operation point with different prediction method

Without temperature model
With temperature model

Prosper

BHP, psi Qg, mmscf/d
4789 38
4289 49
4223 51

B: fluid thermal expansion coefficient, 1/°F
€: emissivity

1: Joule-Thomson coefficient, °F-ft2/Ibf

0: inclination angle

o: Stefan-Boltzmann 1.731x10~°
Btu/(hr-ft?-°R™%)

: lumped parameter, °F/ft
¢: lumped p

constant,

q: flow rate, stb/day
SUBSCRIPTS

an: annulus

f: fluid

to: outer tubing
ti: inner tubing
ci: inner casing
co: outer casing
ca: casing

t: tubing

wh: wellhead
wi: bottom hole
L: liquid

fri: friction

acc: acceleration
ele: elevation
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Panh gia va phan tich anh hudng ctia nhiét do trong khai thac khi
tai Viét Nam

Ta Quéc Diing'?”, 6 Pic Anh’

o
gﬁ _ TOM TAT
EI‘-z;."'- Nghién ctru dua ra mét mé hinh toan dién dé du doan nhiét dé clia chat ldng trong giéng khi, bang

cach tich hgp phuong trinh can bang nang lugng co hoc véi cac co ché truyén nhiét thong qua
khuéch tan, truyén dan va buc xa.Tinh toan ap sudt dugc chinh xac héa bang viéc tich hgp hé sé
tuong quan Gray. Két qua chinh ctia nghién ctiu cho thdy dé chinh xac hon gitta mo hinh dé xuét
va dir liéu do ludng, vdi sai s6 la 0.34% va 0.63% cho du doan tén that ap sudt va phan bé nhiét do
doc theo giéng. Nghién cliu da sir dung phan tich diém ndt 1a mét cdng cu hiéu qué dé tinh toan
chinh xac ap sudt va nhiét dé trong giéng va dong chay trong 6ng khai thac. Ngoai ra, théng qua
phan tich d6 nhay, nghién ctiu danh gid tac dong clia cac yéu té khac nhau, nhu kich thudc éng
va luu lugng khai thac 1én nhiét dé va ap suat trong giéng tl vj tri dau giéng dén day giéng. Két
qua tU phan tich d6 nhay nhan manh anh hudng dang ké cla su thay déi luu lugng déi véi nhiét
d6 doc theo 6ng khai thac khi tang luu lugng ti 20 dén 100 mmscf/d dan dén su tang nhiét doé ti
150 dén 300 do F. Kich thudc 6ng dugc xac dinh 1a mét yéu té quyét dinh trong viéc tinh toan tén
that ap sudt, cho thdy nhiét dé dau giéng giam nhe tir 281 dén 252 d6 F khi tang kich thudc 6ng
tl 3 dén 5.5 inch. Nhu vay, dudng kinh 6ng khai thac khac nhau tao ra cac thay déi dang ké déi vai
nhiét dé va ap suat vaéi luu lugng khai thac khac nhau.

Tu khoa: Nhiét do chat luu, p sudt chat luu, phan tich diém nat, moé hinh nhiét d6, hiéu sudt khai
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