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FIELD CASE STUDY: Offshore Hydraulic Artificial Lift Installation

1. Sintesi Esecutiva (Executive Summary)

Location: Offshore Platform, French Sector

Project Objective: Rapid and efficient restoration of well production via an Atrtificial Lift
system utilizing a surface hydraulic pumping setup (HPU + Hydraulic Cylinder) paired with a
downhole sucker rod completion, specifically designed to meet the strict space and deck load
constraints of offshore structures

Operational Results:

o On-schedule startup and flow restoration achieved through a streamlined installation
with minimal impact on platform logistics

o Maximization of onboard working area driven by the surface unit's extremely compact
footprint

o Production optimization via independent and continuous control of upstroke and
downstroke speeds managed by the HPU.

HSE & Environmental Compliance (Zero-Spill Policy):

Active Cylinder Containment System: Spill-proof design engineered for marine
environments. Any leakage from the hydraulic cylinder's top or bottom seals is captured
directly at the source, routed through a dedicated flexible line, and directed into a closed
collection tank located at the base, ensuring zero deck spills

Eco-Friendly Hydraulic Fluid: Exclusive use of biodegradable hydraulic oil (EAL —
Environmentally Acceptable Lubricant) in the HPU circuit, eliminating the risk of ecological
impact on the marine ecosystem.

Personnel Safety: Compact design free of bulky external linkages to minimize pinch points.
The entire system is directly interfaced with the platform's Emergency Shutdown (ESD)
system.
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2. Well and Operational Data Sheet

This section details the actual well operating data and specifications of the installed artificial lift
system. The parameters demonstrate the effectiveness of hydraulic technology in managing
complex offshore wells, characterized by deviated profiles and high lifting capacity requirements with

a minimal footprint

Parameter
Operator & Location
Well Type

Pump Depth (MD / TVD)

Completion (Tubing & Anchor)

Downhole Pump

Sucker Rods

Rod Centralization

Surface Hydraulic Cylinder
Hydraulic Power Unit (HPU)

Polished Rod Loads (PPRL /
MPRL)

Fluid Production
Fluid Properties

Surface Pressures

Valore / Specifica Tecnica

[Confidential] / Offshore Platform (French Sector)
Directional producing well (Max Inclination: 36°)
6.233 ft MD (~1.900 m) / ~5.500 ft TVD

2-7/8" O.D. (1.D. 2,441") / Tubing Anchor at 7.559 ft
API Insert Rod Pump, Plunger 2.00"

High-strength tapered string (1" - 7/8" - 3/4" + 1" Sinker
Bars)

Molded Sidewinder wear guides optimized for deviated
profile

Long-stroke configuration (Stroke Length: 354" / ~9 m)

132 kW Electric Motor / Operating speed: ~3 SPM

Peak Load: 27.335 Ibs / Minimum Load: 6.638 Ibs

~389 bbl/day (~62 m3/day) / Water Cut: ~86%
37.0° API Oil / Specific Gravity: 1.0722

Tubing Pressure: 100 psi / Casing Pressure: 72,5 psi



PU

BS7"1/16 3000 x 3"1/8 3000 tar. 2°7/ 206600MKB | 2651 | 294200 MKB

Surface 137318 K55 545%# surface 156,50 mKB
9'5/8 K55 R3# surface 934,24 mKB
137318 156,50 mKB
Production v K55 BTC 23# surface 1580,06 mKB
9518 934,24 mKB DV stage 1580,06 mKB  1580,83 mKB
T K55 BTC 23# 158083 nKB  1836,52 nKB
XO BTCx APl 183652 KB 184861 nKB
T K55AP 26% 184861 nKB  2451,28 nKB
DV stage Anneau ty pe float 245128 nKB  2451,78 mKB
1580,06 mKB T K55 BTC 26# 245178 nKB  2477,42 nKB
Sabot 247742nKB  2478,00 mKB
Liner 47172 N80 16# 237490 nKB  2966,00 mKB
Puits dévié : maxi 36° 3 1728 nKB
Tige Polie 1"1/2x 30 neuve
Ponyrod Diam arade Obs
T Norris 97 EHL 6 neuf
SR gade Qbs
Norris 97 EHL centrées contrélée
Norris 97 EHL centrées rerun
Norris 78 D centrées rerun
34" Norris 78 D centrées rerun
Siege API S92N neuf T Norris 97 EHL centrées rerun
2236,98 msol
Pompe : RHBM 1"1/2 x 24 (25-150-RHBM-24-5-3-2) QUNNALS n° Q12-8 neuve
Course: 6,96 m
Longueur: 9,98 m
Tubing anchor Tryton QTA 7" neuf|
2248.89 msol
u down
PMD:
Dégazeur Titus 7" rerun b bkl
2261,82 msol
Quantité Désignation Cites
Bull plug rerun BS 71/16 3000 x 3"1/8 3000 tar. 2"7/8 EU
2261,94 msol BS/Sol 1,03 m
Stretch (8T) 0,75m
PBR 2374,90 nKB A 4 Tubings 27/8 EUL80 6,5% neufs (3809 m 39,87 msol
233 Tubings 2°7/8 EUL 80 6 5# rerun scopés (2196,85 m) 2236,72 msol
1 Siege APl S92N neuf (0,26 m) 2236,98 msol
T 2478,00 mKB 1 Tubing 277/8 EU L 80 6,5# rerun scopé (9.45m) 2246,43 msol
1 Pup-joint 2°7/8 EU L80 6,5# neuf (1,25m) 2247,68 msol
Canons 3"3/8 HERO - 25grs 1 Tubing anchor Tryton QTA 7" neuf (1,21m) 2248,89 msol
6 cpsi/ft- 60° phasing 1 Tubing 277/8 EU L 80 6,5% rerun scopé (9.45m) 2258,34 msol
du 04/08/09 1 Pup-joint 2°7/8 EU L80 6,5# neuf (122m 2259,56 msol
21grs - du 1911/09 1 Dégazeur Titus 7" rerun (2,26 m) 2261,82 msol
TCP3"3I18 1 Bull plug rerun (0,12m) 2261,94 msol
23 grs -20 cps/m
oct-86
2869,53 28715 miog 239 Tubings 2 7/8" EU L80 6,5#
2886,153 2891,65 mlog
28920328945 miog
2896,03a 2897,0 miog
Fond controlé a
2942,00 mKB
4112 2966,00 KB
u; down Tension
FWD: 25T | 185T 8T
Mise a jour le : 05-avr-18 alasuite de Pulling
(OBSERVATIONS : Mettre téte de puits au nouveau standard lors de la prochaine intervention
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Engineering Details and Key Operational Benefits:

Long-Stroke Optimization: Deploying a hydraulic cylinder with an extended stroke length
of approximately 9 meters (354") operating at a low frequency (around 3 SPM) maximized
downhole pump fillage. This fluid dynamic drastically reduces stress cycles and mechanical
fatigue on the rod string, significantly extending the system's overall run life

Reliable Deviation (Dogleg) Management: Despite the well profile featuring an inclination
of up to 36°, combining the linear motion of the hydraulic cylinder with engineered rod
centralization minimized side loading. This prevented abnormal tubing wear, eliminating the
risk of premature failures.

Active Dynamic Load Management: Post-commissioning dynamometer card data confirms
optimal dynamic load control. Thanks to the intrinsic dampening of the hydraulic system (with
upstroke and downstroke speeds managed independently by the HPU), Peak Polished Rod
Load (PPRL) spikes were smoothly cushioned, maintaining maximum material stress below
75% of the yield strength.

True Vertcal Degh (8)

3D Directional Wellbore Trajectory Profile
(Max Inclination: 36°).

The plot highlights changes in inclination
and azimuth along measured depth
(MD).

s000 o~ 1200
-
5200 //
=
s> 70 % soun (4 Nown
# 200
e
West (f) East e S 800 1000 1:0\0 S 1200
DEVIATION SURVEY PLOT
S owsing i At Losdng e
o T o 4
500~ — -500 -500
-1000 — 4 1000 -1000
= 1500 1500
-2000 2000
£ -2500 = -2500
fé -3000 £ -3000
3 ]
2 -3500 = -3500
i i
= _a000 = 4000
-4500 - [
- -4500 1 { -4500
-5000 ] | /
oy 5000 - | / -5000 N
R . B} iy IRES 5500 | / 5500
Integrated Engineering Analysis : 000 1 / 000
) o o 2 m w0 s / L
Dashboard: Detailed breakdown of . i o () ! S R
. ) . Sucking Tendene (o0
side loading forces, Dogleg Severity =
Dogleg Severry

(DLS), axial load distribution, and
buckling risk assessment along the = .
completion string. F

2 3 s
Dogleg Severty 100

Looking West

-350

-300 -250 -200
South Distance (f)

-150 -100

North

-50 0



SIVAM

3. Installed Equipment Details

3.1 Hydraulic Power Unit (HPU) — PowerLift PL645-C100

Footprint and Weight: Extremely compact deck dimensions (3.9 x 1.8 x 2.2 m) and a skid
weight of 5,100 kg, engineered to maximize available space on offshore structures

Eco-Friendly Fluid and Reservoir: 800-liter reservoir filled with HLP SYNT E68 synthetic
biodegradable hydraulic oil, designed to ensure maximum wear protection and zero

environmental impact in marine environments

Power Supply: Direct connection to the main platform power grid

Telemetry and Remote Control (RPC System): Managed via an integrated Remote Pump

Controller (RPC). The system transmits
operational data via Starlink satellite
connection, enabling full remote control,
pumping parameter adjustments, and
automated downloading of operating
reports and dynamometer cards.

3.2 Surface Hydraulic Cylinder (Wellhead
Cylinder)

Mounting and Weight: Low weight of
500 kg, flanged directly onto the wellhead
without requiring civil works or auxiliary
deck support structures

Mechanical Performance: Ultra-long
354" (9 m) stroke length with a maximum
load capacity of up to 31,600 Ibs (14,333

kg)

Active Zero-Spill System: Active
containment  circuit.  Any  normal
operational leakage from the top seal is
intercepted directly at the source, routed
through a flexible line, and directed into a

safety tank at the base, ensuring zero

deck spills
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3.3 Downhole Equipment

()

4. Operational Sequence and Installation Timeline (Field Execution)

Sucker Rod String: Completion string with a total weight of 7.5 metric tons, consisting of a

high-strength tapered string (1", 7/8", and 3/4" sections, plus 1" sinker bars).

Downhole Pump: API insert rod pump with a 2.00" plunger set at approximately 1,900 m

MD

Anti-Wear Centralization: Molded Sidewinder guides distributed along the string to
eliminate side loading and prevent tubing wear in deviated wellbore sections (inclination up

to 36°).

Operational Phase

1. Logistics and
Lifting

2. Surface
Mobilization

3. Rod String RIH
(Running in Hole)

4. Hookup and
Telemetry

5. Commissioning
and Start-up

Details and Resources Used

Positioning of a crane barge alongside the
platform for heavy equipment lifting
operations

Deck positioning of the HPU skid (5,100 kg)
and installation of the hydraulic cylinder (500
kg) on the wellhead

Running the sucker rod string (7.5 MT) to
1,900 m using a compact service rig (doubles
capacity) and hydraulic rod tongs

Connection to the platform power grid,
routing of hydraulic lines, and alignment of
the Starlink dish with the RPC system setup

Zero-spill system testing, pumping startup at
~3 SPM, and remote verification of
dynamometer reports

Duration

Half day

4 - 5 Hours

3 Days
(12-hr shifts)

2 - 3 Hours

2 Hours
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5. Key Customer Benefits (Business Value & ROI)

Drastic Reduction in Deck Footprint: The compact HPU skid (3.9 x 1.8 m) and
lightweight design (5,100 kg) reduce occupied surface area and deck loading by over 70%
compared to conventional systems. This makes the technology ideal for unmanned
platforms or structures with severe load constraints

Reduced Logistics and Mobilization Costs (Rigless Setup): Cylinder mounting (500 kg)
and HPU hookup are completed in just 4-5 hours. Utilizing only a barge crane for surface
equipment and a compact service rig for the rod string eliminates the need to mobilize
costly full-scale workover rigs

HSE Excellence & Environmental Compliance (Zero-Spill & EAL): Combining the active
containment circuit at the cylinder head with HLP SYNT E68 synthetic biodegradable oil
completely eliminates the risk of deck spills, ensuring full compliance with the most
stringent European and offshore environmental regulations

Asset Integrity & MTBF Maximization: The combination of an extended stroke length
(354") and low pumping speed (~3 SPM) drastically reduces fatigue cycles on the 7.5 MT
rod string. Coupled with centralization using Sidewinder guides, the system prevents
abnormal wear and tubing failure risks, even in wells deviated up to 36°

OPEX Optimization & POB (Personnel on Board) Reduction: Integrating Starlink
satellite telemetry with the RPC system enables continuous remote dynamometer card
diagnostics, automated reporting, and pumping parameter adjustments, minimizing the
need for technician mobilization via helicopter or crew boat




