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Abstract

Background and Objective: Generation and emission of greenhouse gases in air has caused climate
changes and global heating. So, it is really important to reduce greenhouse gases generation or to
dispose them. Injection of CO2 in hydrocarbon formations in order to EOR in depleted oil and gas
reservoirs and in aquifers is one of the disposal ways.

Method: In this project using commercial simulator CO2 Sequestration in an oil reservoir aquifer has
been simulated in compositional way. Reservoir connected aquifer has been simulated using Fetkovich
model and injection wells are completed in aquifer section. Simulation has been performed under four
different scenarios in vertical and horizontal wells.

Findings: CO2 injection and storage in aquifer are possible in different cases like free gas,
sequestrated (entrapped) gas, gas solved in water and storage as solid minerals that with regards the
conditions in this study, entrapped gas and free gas were resultful.

Discussion and Conclusion: Results show better potential for this end for horizontal wells than
vertical wells, which two horizontal (3.3e+11 sm3) wells or six vertical wells (6.9e+11) are required to
inject and store specified volume of CO2 and due to the importance of well completion and durability
of gas in reservoir, down completion is suggested.

Keywords: Carbon dioxide sequestration, Reservoirs aquifer, Storage, Simulation, Vertical and
Horizontal well.

1- M.Sc., Department of Petroleum Engineering, Since & Research Branch, Islamic Azad University, Tehran,

Iran. *(Corresponding Author)

2- Associate Professor, Department of Chemical & Petroleum Engineering, Sharif University of Technology,
Tehran, Iran.

3- Professor, Department of Petroleum Engineering, Petroleum University of Technology, Ahwaz, Iran


mailto:Iman.darvishi@srbiau.ac.ir

Yo

e §)w 0050 9 289 (05 (55lw A g anlllan

5 ol oled o Sl Cand [0 0 S0nST 60 55 G, 5
(38 O3 jo il e pdy O sd e o ci
5 sl sl &5 o 555 elos whaws 50 3l 0033
Jlo 0 0,5 o0 Do s S ol o YU s

) as by g8y gly Ladd as )8l Ve - Q
SO S5 iy Hlade « S 185 il 53 Gy Ghey 50
Bl i ol & 0gdoe Siw JU iz (n)Sapns]
Silwolyl 4 ymie g 00,5 o S Jéj lawgy le Qi
slasisle & o] Goy5 S aeS] 6 @do o ol 51 (S
)lfjwowmu)b:njom]wﬂwuw)
OS5 deSled 8oy sloely 5l 50 (o Heizres ablse
obojl jekaie a4y ca i o ewlid e slaaile o
asle oblie Jdoar bgy ol jo il oo cas cuilby
S HS ST 63 By &S Gl (el Jlad Sl
ssbie 4 0SSt (63 815 Canl 00 4z g5 8590 Lo
)fib 6L® Caxlio ‘5>).> u.cl) ‘UT é.@& x os)l.c wlé).: dlm))l
Soiliw 0 &5 005 (oo i SOl e (MBIl B9z
Q) o)l8 052y o ez b ol 3 Gl opzd
Dged 03 o]y Sl ez o OlF s ) S oSl
plo 4y 58 G lgieay o] sle o SIS Olsie 4
3ol 53 Jolone 36 S0 lyieas o Sipe (slag i o ool
VOSS o (V) ead s & Jose Olge lgiea
oads ool lid 1S awST (g0 okl pls 4y slee il
0yd i Sl £l 51 G Il (Soldl pls 4 ol

OV col an SYsb g5l

doddlo

U ;b Glocnl 5 col ad 05 I 50 (e
Sl lBl g a8 oo s 1) )9S (ool Sl
Wil po 03 Sl e 3l S gl
DSz o SanSTon |y Glailsds sl 5l slodas oo
WS oo A Dy b b 7 (59 » axdllas o o
6 ke ((Led glcs w1 colaiul ooyl L oas
PPM YA« 5l aads Jlo Yoo (b g ;5 09250 ()5 S|
Jlesl s i (1) Sl soew, PPM YAL 4
5 (M) wiboe hnd Gacdgn Srae n)SorSlss
AVl oy cge Lis S o demdsloc S gu 5l sslinl
St oallasl BT a8 955 o0 S aSTigs (5 3)kkee YV
(XY o)l I g Ty gapads

sla S g Gl Jol (05 anaST g0 adg olal 5o
YA o8, WYYV e o oo gboidn o eud
FOVIV ags 4 VYAV Lo 5o olimecsl 45 055 o5 oysekes
Szl Ll 3T oll g (F) ol aily ial8l o3 sl
Ol (512585 om0y (55,31 el (e 3T Lo 0
Lol OB Y10 Jlo s slalbls slagl5 odss 4l
Silss o Ay )0 1S SIS 5 sekes PY o
&> il oS g &8 Gl ol slo sl (0)

Hlasle oS o]

BuF e gl gl s 003 -
EVRPE SR ARV} - b ey sl Wil e

\

Selx (n)S Glyie
99 b aniF plpie 4 oulid o) sl il 0 Gy
4z 55 3,50 slo LBl el 039 Az gl 0,50 (55 JouB 0,90

(7) 5 a8 jlee (owlidiima Wil 5o

4l i Gile - ead alsd i e -
k5.!Lé.5 Cin - Gees o o&j - 0k
Yoo .
El S

1- Solid Carbonate
2- Organic coal beds
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Figure 1. Trapping mechanisms of Co, (11)
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Table 1- Reservoir model properties

Hlado duaSrinn

o FYY X gz 10 by )5 o5lul
o YFF Y Sz o oy S ol
S VY qu‘?)olmaﬁ)fa)'b.sl
sas FF X gz o a5 olass
dae VY Y caz 0 laag )5 olaws
sac YF VAT TR SO RV

Wile b Oluogas Y Jou
Table 2- General characteristics of the formation
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Figure 2- General illustration of the studied
reservoir

1- Compositional Simulator
2- Eclipse 300
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Figure 3. Reservoir model and location of its wells
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Figure 9. Injection between different cases of well
completion with two injection wells
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Figure 8- Injection in different well completion
cases with one injection well
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Figure 11- Amount of total gas injection VS. time
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Figure 10- Comparing total injection rate with one
injection well
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Figure 13.Total amount of injected gas in comparison
with case 3
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Figure 12. Total gas injection rate in comparison
Injection rate with case3
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Table 3. Amount of injected co2 for 4 cases
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