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Research topic: Gas lift is an efficient artificial lift strategy, routinely
used to overcome the low productivity of the wells. In this research, the
possibility of using two gases, carbon dioxide and nitrogen instead of
natural gas, in the gas lifting process is investigated and compared. To
maximize oil production, the optimization of the allocation of the lim-
ited amount of gas between 10 wells in the Iranian offshore brown oil
field is performed.

Research Method: In this research, all the wells were modeled by
PROSPER software. First, all 10 wells data of an Iranian offshore oil
reservoir were collected. Secondly, their model has been built and after
validation, a simulation of the artificial gas lift was performed using car-
bon dioxide and nitrogen gas separately, then, the Gas Lift Performance
Curve (GLPC) of all the wells are fitted with the appropriate experimen-
tal model in MATLAB software. In the following, using Solver Excel, the
allocation optimization with a limited amount of gas was performed us-
ing two different gases.

Main results: According to the results obtained from the optimization,
for a certain amount of available gas which is 15 MMSCFD, the total Oil
production in the case of nitrogen gas injection is 3564 STBD more than
carbon dioxide gas injection. Also, in all cases, due to the production po-
tential capacity of well No. 8, the most amount of injected gas is allocat-
ed to it. The comparison of the two types of injected gas shows that the
quantity of oil produced using nitrogen is 3424 and 3302 STBD (28 %
and 24 %) greater than carbon dioxide gas when the gas is lowered to
12 and 9 MMSCFD, respectively.

*To whom correspondence should be addressed:

ajafari@modares.ac.ir
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Table 1 The results of similar researches and their artificial methods

Results

Artificial lift method

Topic

%7101 increase in production in the
optimal injection scenario compared
to the fixed injection mode

Artificial lift with natural gas
and nitrogen gas

Improving oil field production
using integrated modeling and
optimal control [16]

Increase in oil production from 318

to 1105 bbld algorithm

Using the frog jump

Design and optimization of
artificial gas lift production in oil
field[17]
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Table 2 Initial characteristics of the reservoir for simulation

Reservoir pressure(Psi) 2700
Reservoir temperature(F) 178
WCT% 50
Total GOR(SCF/STB) 400
PI(STB/Psi*Day) 9
AOF(STB/Day) 16851
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Figure 3 IPR model of the reservoir
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Figure 4 schematic of Well 1
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Table 3 Reservoir fluid data

Solution GOR 272 SCF/STB
OIL Gravity 25 API
Gas Gravity 0.7
Water Salinity 210000 ppm
Composition Mole %
co 0.31
Contaminants
H S 0
0.13
Pressure Temperature
Bubble point
1345 psi 176 F
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Figure 5 Graphical gas lift design (PVD Plot)
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Figure 6 Gas Lift Performance curve of well 1

Y PV SCOUNEI: SN I PCVN TR LS
aalol o il 00 00591 Ages ylg—ied S 0 les
)9—]54‘4% 8, )lf U—‘S)“ 9 —° G}L"“% 6‘)—.’
De—ds oo okl gadgi cdi oy i iy

9 (TS50 35 (gl 0 gilwaiae (o Y-Y
0359 55
4_.910).7 LS)L‘*“L‘"‘Q) u,ul_....a‘ — c\_‘> )_{b a od_..';bo.bb
)3 B Olemear 59,5 g (S ST Sl eslan ]
J—doas Aol = cwl on s 00)5] aged ol Ve (ol
Cdl> 90, )0 1) 55 (o0 (i adg YL (s
shls A ol 4—76.’.[-?5]}‘ Ll ools plaisl sg s 4y
Sls it b (mlple ol 65V s Gles
= O3 GRS (Slym dmml 50 0 o ols (gt
S i 55 3,5 4 sl ola e Jl—w 5L
wamass ol ol an o i 8 ds en 4 el

Dgd oo S5l mie ol el

3312 0y Shos (izmie (550 slooly (oled (sl
5 2meS16 5 U9 sl sl il el SE L
ol glsesls 5 alige cwsar (5 5B Gly—ea
B9 oo gl Pl

S ySdlos by Sio 3l Y-V

o ar el 50 s ased (e ¥ Joar
Lz &lygd e gaome 5 (RTad)) sais 2ol Koo
35 L sl 3 Shae sl sinie ils 53 1, (SSE)
olio g [8] L e 5 ool Jocs dawsgs V o,locis ol
ol o oo s |y sl o]y Clg
O M SlaRe caSdal M o
S0 Y auas> o g aes o olis |y Lacols 5 Joas
Slaie s Slay o ggamme as Ll Coul gy il
A oo laiily eols L Jae S5l ol gllas
o ol i (ST el g o il uaS A 2 aS
040 48 jeblen o ls Lz 05 >4 pae 3l LiS 050
Pl e 0054 Juo moll a4z Ly 09-don

Volr slp iln e (a3ls 5 0 Shoe Sove B3l slayiell ¥ Jgu
Table 4 Indices of for fitting parameter of gas lifting performance curve and Errors Index for well 1

Type of gas injection

Fitting Parameter N, co,
-2720 -5193

b -2120 -2085

c 79 46

d -486 -7166

e 6955 13530

f -0.033 -0.01233

Error Index

R2adj 0.9989 0.9995

SSE 8.76e+3 8.60e+3
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Table 5 Gas allocation between wells

N, co,
Q_inj(MMSCFD) | Q_inj(MMSCFD)
Well 1 1.77 1.93
Well 2 0.76 0.70
Well 3 0.74 0.72
Well 4 1.03 0.99
Well 5 0.87 0.79
Well 6 1.25 1.23
Well 7 1.25 131
Well 8 2.57 2.63
Well 9 2.42 2.53
Well 10 2.35 2.18
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Table 6 Wells flow rate based on the type of injected gas

N, co,

Qo(STBD) Qo(STBD)
Well 1 2534 2045
Well 2 2774 2529
Well 3 283 106
Well 4 567 311
Well 5 355 160
Well 6 826 546
Well 7 973 724
Well 8 4041 3494
Well 9 3819 3335
Well 10 3233 2593
Total 19405 15841
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Table 7 Gas allocation based on available amount of gas
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9 MMSCFD 12 MMSCFD

N, co, N, co,

Qo (STBD)

Well 1 118 1.16 1.52 1.58
Well 2 0.50 0.50 0.53 0.50
Well 3 0.50 0.50 0.50 0.50
Well 4 0.50 0.50 0.80 0.74
Well 5 0.50 0.50 0.65 0.58
Well 6 0.64 0.61 0.99 0.97
Well 7 0.75 0.79 1.04 1.10
Well 8 1.55 1.58 2.08 2.15
Well 9 1.54 1.59 2.02 2.12
Well 10 1.34 1.27 1.88 1.77
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Table 8 Total wells flow rate based on available amount of gas

9 MMSCFD 12 MMSCFD
N, co, N, co,
Total Qo (STBD) | 14815 11513 17450 14026
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