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Abstract:
This technical study presents a comparative engineering evaluation of the most widely applied
Artificial Lift Systems (Electrical Submersible Pumps ESP, Sucker Rod Pumps SRP, and Gas
Lift) in mature Libyan oil fields within the Sirte Basin, based on real production field data
gathered from fifteen producing wells over the dynamic 2022-2023 period. The analysis
systematically employs key performance indicators (KPIs) including daily fluid production
rates, failure frequency, and Mean Time Between Failures (MTBF), alongside comprehensive
Nodal Analysis applications and multi-phase hydraulic simulation using industrial PROSPER
and PIPESIM software tools. Final simulation results show that the Gas Lift system achieved
superior operational reliability with the highest MTBF due to a robust downhole configuration
completely free of moving parts. In contrast, ESP systems recorded the lowest operational

reliability due to high sensitivity to free gas lock and aggressive scale deposition, while
mechanical SRP systems demonstrated moderate performance heavily affected by dynamic
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cyclic stress and downhole asphaltene buildup. The study strongly recommends improving
system selection criteria and implementing advanced engineering optimization strategies to
significantly reduce operating expenditures (OPEX) and enhance sustainable economic
production from mature wells .

Keywords: Artificial Lift, Nodal Analysis, Hydraulic Simulation, Production Optimization,
Sirte Basin, OPEX.
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Well ID | Depth (ft) ql qo Water Pwf (psi) Pump
(STB/D) | (STB/D) | Cut(%) Efficiency
(%)
X-01 9200 4200 2940 30 1450 78
X-02 9450 5100 3060 40 1320 72
X-03 9100 3800 1900 50 1510 81
X-04 9300 6000 2400 60 1200 65
X-05 9500 4500 1575 65 1380 68

(EJJQUJ\ dh) Gas Lift J elﬁi Qb cladag it 2.2.3

Well ID | Injection ql qo Pinj (psi) Qginj GLR
Depth (ft) | (STB/D) | (STB/D) (MSCF/D) | (SCF/STB)
X-01 8500 1800 1530 1100 850 750
X-02 8800 2200 1650 1150 980 820
X-03 8400 1500 975 1050 750 690
X-04 8950 2500 1375 1200 1100 890
X-05 8650 1950 975 1120 900 780

(ohY Jis) SRP ) sl LT cilajdag iy 3.2.3
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Well ID Pump ql (STB/D) | qo (STB/D) Stroke Pump Speed | Volumetric
Depth (ft) Length (in) (SPM) Efficiency
(%)
X-01 6200 450 382 100 9 84
X-02 6500 600 480 120 11 79
X-03 6100 350 245 86 8 82
X-04 6400 720 432 144 12 71
X-05 6350 500 325 120 10 76
MTBF J jéjay Jaedd dulaay) cdawdl 3.3
(Whass Ly 730 D) 15 3 LU MTBF 3 ey JdaeY) Jans £(4.3) Jsasd)
Well ID Artificial Lift | Operating Days | Number of | MTBF Primary
System Failures (Days) Failure Cause
SR-X-01 ESP 610 2 305.0 Scale
deposition
SR-X-02 ESP 540 3 180.0 Motor
overload
(downthrust)
SR-X-03 ESP 640 1 640.0 | Cable failure
SR-X-04 ESP 490 4 122.5 Gas lock
SR-X-05 ESP 580 2 290.0 | Sand erosion
NF-X-01 Gas Lift 730 0 730.0 No failure
NF-X-02 Gas Lift 680 1 680.0 | Valve erosion
NF-X-03 Gas Lift 730 0 730.0 No failure
NF-X-04 Gas Lift 650 1 650.0 | Scale blockage
NF-X-05 Gas Lift 690 1 690.0 | Valve leakage
ZL-X-01 SRP 480 3 160.0 Rod failure
ZL-X-02 SRP 520 2 260.0 | Tubing wear
Z1-X-03 SRP 420 4 105.0 Asphaltene
deposition
ZL-X-04 SRP 500 3 166.7 | Fluid pound
Z1-X-05 SRP 550 2 275.0 | Rod fatigue
failure
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