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This study presents the implementation of a Well, Reservoir, and Facility Management (WRFM)
strategy in the mature oil field Field X, located in western Kazakhstan. The main objective of the
pilot project was to improve the performance of five representative wells through a structured cycle
of surveillance, diagnostics, opportunity identification, execution, and performance review. All
interventions were carried out using existing field resources, without capital-intensive operations.

The application of WRFM led to a 5—-10% increase in oil production relative to baseline,
achieved through low-cost measures such as choke adjustments, gas-lift tuning, and reactivation
of a previously shut-in well. A key enabler of these results was exception-based surveillance (EBS)
and the consistent use of well operating envelopes, which enabled early detection of anomalies
and prevented inefficient operation.

The project also demonstrated significant organizational improvements: reduced response time
from diagnostics to action, enhanced collaboration between engineering and operations, and the
development of a continuous improvement culture. The WRFM implementation in Field X confirmed
the viability of this approach under the constraints of aging infrastructure and limited investment.

The positive results provide a foundation for expanding the WRFM program to additional wells and
fields. This study shows that a structured WRFM approach can deliver sustainable production optimization
and operational reliability by integrating technical rigor with cross-disciplinary coordination.

KEY WORDS: field management; WRFM,; production optimization; well diagnostics; gas lift;
reservoir pressure; operational efficiency.
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B 0aHHoU pabome nipedcmasrieHa peanu3ayusi cmpameauu yrnpaeneHusi CKeaxuHamu, rnna-
cmamu u uHgpacmpykmypol (YCII) e 3pernom HegpmsiHom mecmopoxodeHuu X e SanadHom
Kazaxcmare. OcHo8HOU Uerbto nuiomHo20o npoekma 6birio nosbiueHue 3ghheKmueHOCmuU 3KC-
nnyamauuu nsimu xapakmepHbIX CK8aXUH 3a CHEM 8HeOpeHUs YUKITUYeCcKo20 npouyecca: Habro-
OeHue, duasHocmuka, udeHmugukayusi B03MOXXHOCMeU, 8bIMOIHEHUE Mepornpusmul U oUeHKa
pesynsmamos. Bce mepornpusimusi 6b151U 8bIMOSIHEHbI C UCMOML308aHUEM UMEIOWUXCS] PECYPCOS,
6e3 kanumanoémKux emewamernibcme.

lMpumeHneHue YCIN nossonuno docmuds npupocma 00bbi4u Hegpmu Ha 5—10% om 6a3o8o20
YPO8Hs 3a C4EM HU3KO3ampamHbIX MelwamesnsCms, makux Kak peaynuposka wmyuepos, Hacmpou-
Ka easnuchma u repesaryck CK8aXXUHbl, paHee cHumasuwelcsi HepeHmabenbHoU. Vckmrodumernb-
HO 8aXXHYI0 POSib Chl2panu UHCMPYMeHMbl MOHUMOPUH2a, 8KI4Yast UcKodaroujee HabrnodeHue
u ucrionb3o8aHue paboyux sKcryamayuoHHbIX duana3oHo8 CK8aXUuH, 4mo obecriequsio ceoes-
PEeMEeHHOe 8bisigrieHUe OMKIIoHeHUU U npedomepaujeHue HeaghhekmugHo20 pexuma pabomesi.

lpoekm mak>xe npodeMoHCcmMpPuUpPOoB8as 3Ha4umerbHblE OpeaHU3aUUOHHbIE YIyHWEHUSs: COKpa-
weHue epemeHU om duazHocmuku 00 eMewamernbcmea, rnosbiueHuUe gsaumooelicmeusi Mexoy
UHXEHEePHbIMU U MPou38o00CMBeHHbLIMU Crly»kbaMu, a makxe ¢hopMuposaHUe Kyribmypbl Herpe-
pbI8HO20 cosepuieHcmeosaHusi. BHeOpeHue YCIIUN e mecmopoxdeHue X nodmeepdurio npume-
HUMocmb amoli cmpameauu 8 yCrio8UsIX 3perbIX MeCMOPOXOeHUl ¢ 02paHUYeHHbIMU pecypcamu
u ycmapesuwel uUHghpacmpykmypodu.

lMony4eHHbIe pe3ynibmambi ciiyxam ocHogol 0511 MacwmabuposaHusi modxoda Ha dpyaue
CK8a)XUHbI U Mecmopox0eHusi. ViccnedogaHue rokasblgaem, 4mo CmpyKmypuposaHHbIl nooxod
YCIU cnocobeH obecriedums ycmouyugyto onmumusayuro 006biHU U Ha0EXHOCMb SKCITyama-
yuu 3a c4ém cucmemMHO20 yrpaeseHusi U MexxoucyuniuHapHoU KoopduHayuu.

KITOYEBBIE CJIOBA: meHedxmeHm mecmopoxoeHusi; YCIN; onmumu3ayusi dobbiyu; du-
asHoCmMuKa CK8aKUH; 2a3nughm; nnacmosoe dasrieHue; ornepayuoHHas achgheKmusHoCMb.
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byn 3epmmeyde bambic KazakcmaHOarb! xxeminzeH X myHal keH opHbiHOa CkeaxuHa, Kor-
niekmop xoHe KoHObIprbiHbI backapy (YKUB) cmpamezausicbiH eHeizy Homusxernepi curnammarifaH.
TMunommeiK )06aHbIH Heei3ai Makcambl - 6ec munmik YHFbIMaHbIH XYMbIChIH KYPblibIMObIK UUKIT
bolbIHwWa xakcapmy: bakblnay, duazHocmuka, MyMKiHOIkmepOi aHblKmay, opbiHOay XoHe Homu-
xenepdi baranay. bapnbiK ic-wapanap Konda bap pecypcmapmeH, Kypoesi karnumar WhlfbiHOa-
PbIHCbI3 XYy3e2e acbipbiiobl.

¥KUE kondaHy HamuxxeciHOe myHal eHOipy OeHeeli bacmarikbl KepcemkilneH canbiCmblpFaH-
O0a 5-10% apmmbi. Byn Homuxeae meMeH WhblFbIHObI Wapanap - wmyyepdi pemmey, 2aznugpmmi
meHuwey xaHe bypbIH MoKmambiniFaH YHFbIMaHbl iCKe KOCY apKblribl KOr Xemki3indi. Heaisai mabbic
ghakmoprapbiHbIH 6ipi - epekwe xardatnapdbl asmomMammasl mypoe aHbikmalmbiH bakbliay XoHe
YHFbIMa XyMbiIC Ouana3oHdapbiH mypakmsl natidanaHy 6ondbl. byn macindep xymbic muimoiniaiH
JKoFanmyra xon 6epmel, aybimkynapObl epme aHblkmayra MyMKiHOiK 6epOi.

XKoba b6apsicbiHOa ylbiMObIK OeHeeliOe Oe alimapribikmal Homuxxenep balikanobi: duagHo-
cmukaldaH apanacyra 0eliHai yakbim KbiCKapbir, UHXeHepiK xaHe eHOipicmik 6enimdep apa-
CbiHOafbl yUrnecmipy apmmabl, COHbIMEH Kamap y30iKci3 xemindipy MmadeHuemi Kanbinmacmai.
¥KUB cmpameausicbiHbiH X KeH OpHbIHOa commi eHei3inyi wekmeyrni pecypcmap xardalibiHOa 0a
muimdiniaiH danendedi.

XKoba Hamuxenepi 6yn macindi 6acka yHrbiManap MeH KeH opbiHOapbiHa KeHelimyee Hezai3
6ona anadbl. YKUB - mexHukanbik He2i30inikmi naHaparsblK yunecmipymeH bipikmipe ombipbir,
©eHOipy muimdiniei MeH ceHimOinieiH apmmabipyra MyMKiHOIK 6epemiH mypakmsl cmpameausi

TYWAIH CO3LEP: keH opHbiH 6ackapy; YKV, eHOipydi oHmatinaHobipy; YHFbIMa duazHoCmu-
Kachbl; 2a3nugminik xytie; kabam KbiCbIMbI, oriepayusisibiK muimoirix.

sustaining production and profitability as fields reach late-life stages. As reservoirs

approach maturity, issues such as reservoir pressure depletion, increasing water
production, and aging surface infrastructure are pervasive. These challenges, compounded
by financial constraints, have underscored the need for efficient and integrated asset
management strategies in brownfields [1]. In this context, Well, Reservoir, and Facility
Management (WRFM) has emerged as a leading framework to maximize hydrocarbon
recovery, reduce production deferment, and prolong field value delivery.

WRFM is not a single technology, but a disciplined management process built on
routine surveillance, data-driven diagnostics, and continuous performance optimization
[2]. Tt integrates multiple technical domains-including subsurface engineering, production
operations, and surface facilities-into a coordinated cycle of action and review. The
overarching aim is to ensure that every well, reservoir segment, and facility performs to
its full potential by maximizing hydrocarbon recovery and optimizing production within
operational and budgetary constraints. Accordingly, WRFM programs encompass proactive
well integrity management, systematic surveillance, timely restoration of underperforming
wells, and continuous optimization of the production system [3]. A core principle of
WRFM is that improvement opportunities should be continuously identified, ranked, and
executed as part of a perpetual “value loop” of review and action [4].

The importance of WRFM becomes particularly pronounced in complex, late-life
fields where fragmented operations and inconsistent data have historically hindered
performance management [5-6]. In such environments, conventional field management
practices-often reactive, siloed, and reliant on manual workflows-have proven insufficient
to unlock remaining potential. Instead, a holistic and systematized WRFM approach is

ntroduction. The modern oil and gas industry faces significant challenges in
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Figure 1 - Schematic representation of the WRFM continuous improvement cycle, integrating
surveillance, diagnostics, opportunity identification, execution, and review

required to enable real-time decision-making, align multidisciplinary teams, and drive
disciplined execution across the asset [7-9].

Field X, a mature carbonate oil field in western Kazakhstan, provides a compelling
case for WRFM implementation in a brownfield setting. With over four decades of
production history, the field exhibits all the classic symptoms of maturity observed in
other aging fields [10-11]: declining reservoir energy, uneven pressure support, rising
water cut, and flow assurance challenges caused by aging artificial lift systems and
surface bottlenecks. Historically developed under a gas-oil gravity drainage (GOGD)
strategy, Field X has a heterogeneous reservoir profile of variable quality across different
compartments, and a well inventory comprising active producers, intermittently shut-in
wells, and candidates for recompletion or sidetracking.

Despite the field’s complexity and operational difficulties, production analysis
indicated that significant optimization potential remained untapped. Surveillance data
showed many wells underperforming relative to expectations, indicating artificial lift
inefficiencies and underutilized system capacity. Many wells were operating outside
their ideal performance envelopes, and numerous low-cost opportunities for production
improvement had not been pursued due to organizational misalignment and poor data
integration. Against this backdrop, a WRFM pilot was launched to demonstrate the
potential impact of applying structured field management workflows.

The WRFM implementation detailed here focused on five wells chosen to represent
a cross-section of Field X’s technical and operational challenges. These wells included
a mix of high water-cut producers, gas-lifted wells with declining performance, and one
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long-term shut-in well with suspected restoration potential. The goal was to apply the
full WRFM cycle-surveillance, diagnostics, opportunity identification, execution, and
review-using a consistent methodology supported by digital surveillance tools and cross-
functional planning processes.

What distinguishes this initiative from earlier optimization efforts in Field X is the
emphasis on integration and repeatability. Rather than treating each well as an isolated
problem, the WRFM process established a regular rhythm of collaborative engagement,
including weekly reviews to evaluate data trends, validate diagnostics, prioritize actions,
and coordinate field execution. The interventions themselves were deliberately designed
to be low-cost and operationally simple, focusing on short-cycle optimization activities
such as choke adjustments, drawdown management, and artificial lift tuning.

The decision to start with a small, focused set of wells was intentional. It allowed
the team to test and refine workflows, assess the quality and availability of field data, and
build alignment between technical and operational stakeholders. The campaign also served
as a training ground for engineers and operators new to the WRFM concept, cultivating
internal champions who could support broader rollout across the asset.

The results of the initial implementation-detailed in the following sections-demonstrated
not only technical gains in production rates and system stability but also organizational
benefits such as improved collaboration, data visibility, and execution discipline. Moreover,
the campaign confirmed that many of the challenges encountered in Field X were not unique,
but common to mature fields globally. As such, this experience offers valuable lessons for
operators seeking to improve field performance under similar constraints.

This paper presents the full context of the WRFM implementation in Field X-from
field selection and workflow development to diagnostic methodology, intervention
execution, and performance review. The findings highlight the efficacy of structured
management practices in revitalizing mature assets and lay the groundwork for scaling
this approach across other fields. In doing so, the study contributes to the growing body of
technical literature that supports WRFM as a high-impact, low-cost strategy for unlocking
value in late-life fields.

Materials and methods. The implementation of the WRFM strategy in Field X
was guided by both technical requirements and on-the-ground operational constraints.
Emphasis was placed on a practical, repeatable workflow rather than an overly complex
or capital-intensive program. In particular, priority was given to workflow standardization,
data accessibility, and cross-functional collaboration to ensure any optimization could
be executed with existing resources and gradually scaled up. This pragmatic approach
aligns with WRFM best practices reported in other mature fields. For example, operators
in Oman and Nigeria have documented that structured, low-cost WRFM programs can
yield substantial production improvements without major capital projects. These and other
case studies highlight similar success factors, notably rigorous surveillance, disciplined
diagnostics, and close collaboration between subsurface and operations teams [6]. These
insights from Oman, Nigeria, and Caspian field applications reinforced the design choices
for Field X’s WRFM implementation.

The WRFM workflow for Field X was structured into five core phases — Surveillance,
Diagnostics, Opportunity Identification, Execution, and Review — arranged in a
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continuous feedback loop. Each phase feeds into the next, creating an iterative cycle
aimed at systematic performance improvement. Figure 1 illustrates this cyclic WRFM
workflow, showing how continuous surveillance drives diagnostics, which in turn generate
optimization opportunities that are executed and then reviewed for performance gains.
The initial WRFM campaign focused on a pilot set of five production wells chosen to
represent a cross-section of Field X’s challenges. These wells included high water-cut
producers, a gas-lifted well with erratic performance, an unstable flowing well, and one
long-term shut-in well with suspected remaining potential. Concentrating on a small,
representative well set allowed the methodology to be tested and refined in a controlled
scope while ensuring that learnings would be applicable across the wider field.

The WRFM cycle began with intensive well surveillance to establish a data-
driven basis for decisions. Daily production rates, tubing and casing pressures, artificial
lift parameters, and periodic well test results were collected from each pilot well. A
combination of real-time SCADA feeds and manual field measurements was used, ensuring
that even wells with minimal instrumentation were monitored. Where modern sensors
were lacking, proxy diagnostics were drawn from observed trends in pressures, production
decline rates, and responses to past interventions. An exception-based surveillance (EBS)
approach was employed to automatically flag wells operating outside expected envelopes
of pressure, rate, water cut, or lift settings. This method of “managing by exception” helped
focus engineering attention on the wells most likely to benefit from intervention. Notably,
early anomaly detection through EBS is one of the most cost-effective ways to boost
production, as it enables problems to be addressed before they escalate [9]. To support
the surveillance effort, a dedicated WRFM dashboard was developed on a field-wide data
visualization platform. The dashboard displayed live well data alongside key performance
indicators and diagnostic alerts. A simple traffic-light coding (green for normal, yellow
for marginal, red for out-of-envelope) was used to visualize well status at a glance. This
visual tool structured the weekly WRFM review meetings and ensured that emerging
issues were promptly communicated across reservoir, production, and operations teams.

Diagnostics. Following surveillance, each of the five candidate wells underwent
detailed diagnostic analysis to identify the root causes of suboptimal performance. Inflow—
outflow modeling and well operating envelopes (WOEs) were applied to evaluate each
well’s production behavior relative to its theoretical capacity and reservoir support. By
plotting flowing pressure versus rate within a defined envelope, it was determined whether
a well was being over-drawn (risking issues like water coning or elevated gas—oil ratio)
or under-drawn (indicating untapped potential), or if it operated within an optimal range.
This systematic envelope analysis revealed several mismatch conditions in the pilot wells
— for instance, some wells had been pulled below their ideal drawdown, while others were
operating at unnecessarily constrained rates. In parallel, artificial lift performance was
scrutinized for the wells on lift. For the gas-lifted wells, injection gas rates were cross-
checked against the wells’ inflow performance and surface constraints to assess efficiency.
In one case, diagnostics showed that an excessive volume of lift gas was being injected
with minimal gain in oil rate, pointing to wasted energy that could be reallocated. The
single beam-pumped well in the group was evaluated via pump dynagraph (card) analysis
and surface stroke monitoring to determine pump fillage and identify any mechanical
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bottlenecks. These diagnostic findings guided targeted tuning measures — such as adjusting
gas lift injection parameters and modifying pump stroke settings — aimed at restoring each
well to a more optimal operating condition.

Opportunity Identification. Identified optimization actions from the diagnostics
phase were then formalized and ranked through a structured opportunity management
process. Cross-functional review sessions were held with reservoir engineers, production
technologists, and field operations supervisors to discuss each well’s case using a
standardized WRFM opportunity template. This template captured the well’s surveillance
trends, key diagnostic insights, the estimated production gain if an opportunity was
realized, the operational requirements or downtime needed, and alignment with available
field resources. To ensure objective decision-making, a ranking matrix was applied to score
each opportunity on several criteria — expected impact (production or performance gain),
implementation complexity, cost, and readiness (availability of equipment/personnel).
Using this prioritization matrix, the team avoided ad-hoc or intuition-driven choices
and instead pursued those interventions that offered the highest benefit-to-effort ratio.
Opportunities scoring highest in the matrix (typically those with substantial upside and
relatively straight forward execution) were slated for immediate action, whereas lower-
scoring ideas were deferred or slated for later consideration. This transparent ranking
approach is in line with recommendations for WRFM process standardization, ensuring
that resources are directed to the most value-adding tasks first [7].

Execution. For each high-priority opportunity selected, a detailed execution plan was
prepared in coordination with field operations and maintenance teams. Given the focus
on short-cycle, low-cost interventions, the implementation was designed to use existing
field infrastructure and routine operational crew wherever possible. Common execution
activities included surface choke adjustments to modify well drawdown, gas-lift valve
tuning or controller set-point changes, lowering of surface backpressure, and a controlled
well restart procedure for the long inactive well. All jobs were scheduled to minimize
production deferral and were carried out under standard workover-free operations (no rig
required). Each action was documented in the WRFM dashboard and action-tracking log,
with clear assignment of responsible personnel and expected timelines. By using in-house
capabilities and avoiding any major equipment deployments, the project ensured that the
optimization actions remained cost-efficient and could be repeated across other wells.
Field personnel were briefed in advance for each intervention to align on objectives and
safety considerations, reflecting the collaborative ethos of the WRFM approach.

Review. Post-intervention performance evaluation was an integral final phase of the
cycle. After each optimization job, the affected well’s production and pressure trends were
closely monitored over a defined period (generally 1-4 weeks, depending on the type of
change) to gauge the effect of the intervention. Key metrics (oil rate, water cut, gas—oil
ratio, flowing pressure, etc.) were compared against the pre-intervention baseline and the
expected outcome predicted during diagnostics. Any deviation between expected and actual
results was analyzed to extract lessons. For example, if a choke change did not yield the
anticipated oil rate increase, the team would investigate whether reservoir constraints or
unforeseen facility bottlenecks were limiting the gain. These findings were fed back into
the next cycle of surveillance and diagnostics — in subsequent WRFM meetings the team
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revisited such wells to update the operating envelope or adjust the opportunity ranking
criteria based on real results. In this way, the WRFM process was iterative and learning-
oriented. Even when certain interventions delivered only marginal improvements, they
provided valuable insight into Field X’s reservoir behavior and system response. The
continuous feedback loop refined the team’s understanding and improved the accuracy
of future diagnostics and opportunity evaluations.

By keeping the methodology practical and the workflow transparent, the WRFM
initiative in Field X was executed without the need for new infrastructure, specialized
software, or large capital expenditures. All tools and techniques were chosen to fit the maturity
and constraints of this brownfield asset, making the approach readily transferable to similar
mature fields facing aging equipment, declining pressure, and high water cut challenges.
The overall WRFM strategy thus created a framework for sustainable optimization that not
only achieved immediate production gains, but also built up the organizational capability
(skills, data utilization, and teamwork culture) required for continuous field management
improvement. This materials and methods framework provides a template for how a focused
WRFM program can be implemented in practice, offering a balance between technical rigor
and operational pragmatism that is applicable to many late-life oil fields.

Results and discussion. The pilot implementation of WRFM in Field X yielded clear
improvements in well performance and efficiency. Pre- and post-intervention comparisons
on the five target wells showed several positive trends:

Increased oil production rates: All five wells experienced a rise in oil output after
low-cost WRFM interventions, contributing an estimated 5—10% addition to the field’s
total production (relative to the pre-WRFM baseline). This gain was achieved without
drilling new wells and falls within the uplift range reported in similar WRFM case studies
in Oman and Nigeria [11-12].

Controlled gas-oil ratio (GOR): Wells that had been overstimulated (exceeding optimal
drawdown) showed stabilized GOR and steadier flow after choke adjustments and lift
gas tuning brought operating conditions back within efficient envelopes. This prevented
the elevated GOR and flow instability seen before intervention, in line with other WRFM
applications that used well operating envelopes to optimize drawdown [8].

Managed water cut: In high water-cut producers, the WRFM approach avoided further
water influx by curbing excessive drawdown. Post-intervention data indicated that water
cut levels were maintained at or below prior values instead of rising, an outcome of
operating each well within its ideal range to prevent coning. This aligns with “fix-the-
basics” WRFM practices reported to improve water management in mature fields [12].

Improved well uptime: Exception-based surveillance and proactive maintenance
reduced unplanned downtime. No prolonged production stoppages occurred in the post-
WRFM monitoring period, whereas previously some wells suffered frequent deferred
production. The use of real-time alerts allowed field teams to address issues (e.g. pressure
anomalies or flow restrictions) before they escalated, helping to minimize deferment.
Other operators have likewise noted that disciplined WRFM surveillance cuts unscheduled
deferments and boosts uptime [11].

Restored dormant well output: One long-term shut-in well was successfully returned to
production following WRFM diagnostic review and a simple restart execution. This well,
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previously considered uneconomic, began producing a sustained oil rate with manageable
pressure-adding new barrels that were zero before. Such restorations underscore WRFM’s
value in re-evaluating “dead” assets, as similarly demonstrated by a Nigerian field
campaign that revived idle wells through structured WRFM efforts [13].

The combined oil-rate uplift from the five wells provided a meaningful increment
to Field X’s daily output. Notably, none of the interventions required rig operations or
major capital expense; all gains were achieved through short-cycle actions (choke changes,
gas-lift tuning, artificial lift tweaks, and a well restart) using existing field infrastructure.
This outcome highlights the cost-efficiency of a WRFM approach focusing on quick
wins — a similar strategy in a brownfield onshore cluster realized significant gains with
minimal investment [12]. By concentrating on low-cost opportunities, the team delivered
production improvements at a fraction of the cost of traditional workovers, echoing results
from Oman where optimization jobs under WRFM cost only a few dollars per barrel for
a 4-12% boost in output [11].

Among the technical enablers of these successes was the consistent use of well
operating envelopes to guide production limits. Prior to WRFM, many wells were operated
on historical settings with little real-time optimization. Diagnostic review revealed several
wells had been producing outside their optimal drawdown window — either overdrawing
(leading to gas breakout and rising GOR) or underdrawing (leaving potential oil untapped).
Implementing WRFM brought a shift to envelope-based operating set-points for each
well. Engineers plotted inflow-performance against the well’s operating envelope and
identified needed adjustments (e.g. reducing choke size on an over-pulled well to drop its
GOR back to an efficient range or opening a choke on an underutilized well to raise its
output). As a result, each well was repositioned into its ideal operating range, improving
overall stability. This envelope-centric approach has been reported to be critical for WRFM
optimization — for example, PDO’s heavy-oil fields employed live operating envelopes to
keep wells within desired pressure-rate limits, thereby arresting production decline and
gas/oil imbalances [8]. In Field X, the envelope method allowed the team to visualize
and correct deviations quickly, translating into tangible gains in oil rate and reduced
undesirable production (gas and water).

Another key element was the deployment of exception-based surveillance (EBS) to
enhance real-time monitoring. A WRFM digital dashboard flagged wells breaching set
thresholds for pressure, rate, water cut or other parameters. These EBS alerts directed
engineers’ attention to anomalies in a timely manner. For instance, a sudden drop in tubing
pressure on one well triggered an immediate investigation: whereas operators initially
suspected a gas-lift system failure, the WRFM team’s cross-domain analysis (correlating
pressure trends, flowline status, and prior interventions) discovered a partially obstructed
flowline causing back-pressure. Quickly removing this bottleneck restored the well’s flow
before it suffered prolonged downtime. Figure 2 illustrates the surveillance logic, where
real-time exceptions initiate diagnostic workflows. This proactive surveillance culture
marked a shift from past reactive approaches and is consistent with industry experience —
successful WRFM implementations often credit EBS tools for early detection of issues and
production optimization opportunities [9]. By integrating live data and automated alerts,
Field X’s team improved their diagnostic confidence despite some gaps in instrumentation.
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Notably, the pilot revealed data quality challenges common in mature assets: several wells
had missing or unreliable sensor data (e.g. intermittent downhole pressure readings),
forcing engineers to infer behavior from incomplete datasets. While the team mitigated
this by using pattern recognition and analog well comparisons, the experience highlighted
the need for targeted data gathering and selective instrument upgrades to support future
WRFM cycles. Effective data management has been identified as an enabler for WRFM
value creation [5], and Field X’s results reaffirm that robust, high-frequency data underpins
accurate diagnostics.

External Enhanced Event Event Service Knowledge
Data Source Detection Management Execution Management

Calculation &
Detection

Engine

Process
Flow

Figure 2 — EBM Process

Operational integration and collaboration were also pivotal to the campaign’s
success. The WRFM team — comprising reservoir engineers, production technologists,
field supervisors, and maintenance staff — worked from a unified opportunity register and
held weekly WRFM meetings to review progress. This cross-functional setup ensured
that every recommended action (such as a gas-lift valve adjustment or pump parameter
change) was vetted from multiple angles (subsurface, production, operations) and scheduled
with full alignment. The high level of transparency and teamwork reduced delays and
implementation gaps. Field crews were engaged early in planning, so interventions were
embedded in routine operations with minimal disruption. The benefit of this approach
was evident: the average time from identifying an opportunity to executing it dropped by
~30% over the course of the pilot, as bottlenecks in decision-making and handoffs were
eliminated. Such cross-functional collaboration is frequently cited as a critical success
factor in WRFM programs [6]. In the Karachaganak field (Caspian region), for example, a
unified WRFM action team significantly improved execution speed and knowledge sharing
among disciplines [6]. Field X’s experience mirrored this — junior and senior staff jointly
analyzed results and learned from each intervention, creating a continuous improvement
loop. The culture shift from siloed, reactive troubleshooting to integrated, proactive field
management was one of the most important outcomes of the pilot. Over the campaign,
teams increasingly used shared dashboards and common performance metrics, which
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fostered accountability and a problem-solving mindset at the front line. This organizational
benefit, while less quantifiable than production gains, laid the groundwork for sustainable
WRFM practice in Field X.

Despite the positive outcomes, the WRFM trial also encountered practical challenges
and limitations. Data quality emerged as a recurring issue: aging wells lacked modern
sensors, and historical data gaps sometimes hindered rigorous analysis. The team addressed
this by instituting a “surveillance audit” — systematically identifying data deficiencies and
assigning actions (such as gauge recalibration or extra well tests) to improve the dataset.
Going forward, only wells meeting a minimum data quality standard would be admitted
into the WRFM cycle, ensuring time is spent where diagnostics can be trusted. This
emphasis on data stewardship is echoed in other WRFM implementations; for instance,
Shell’s Nigeria assets reported that improving data consistency was vital to unlocking
WRFM value loops [5]. Another challenge was variability in artificial lift response. Some
gas-lifted wells responded immediately to optimization (e.g. cutting excess lift gas reduced
backpressure and boosted oil), while others showed delayed or negligible response due
to downhole constraints. These differences underline that each well’s system has unique
characteristics; more advanced modeling (network simulation or nodal analysis) might be
required to predict outcomes in complex cases. In fact, studies have begun incorporating
data-driven models to enhance WRFM opportunity identification in multilayered fields
[10-14]. In the Field X pilot, however, the decision was made to defer advanced tools and
stick to fundamental techniques first. This kept the process simple and accessible for the
team’s first cycle, avoiding over-complication. It was acknowledged that some potential
opportunities (especially in wells with scant data or unclear inflow behavior) were left
on the table for now. These will be revisited in future WRFM cycles once additional data
is gathered or if more sophisticated analysis tools are introduced.

When benchmarked against external cases, the Field X results are broadly in line
with global WRFM trends. Production uplifts in the range of 5-15% from structured
WREFM programs have been documented in mature fields across the Middle East, West
Africa, and Central Asia [11-12]. Field X’s ~5-10% improvement falls squarely within
this range. These international case histories also stress the same ingredients for success
observed in Field X: rigorous surveillance, disciplined opportunity ranking and execution,
and strong cross-functional teamwork [1-7]. One study from Petroleum Development
Oman reported a sustained 12% production gain over two years after instituting a WRFM
excellence process in a large carbonate asset [11], while a Nigerian “back-to-basics”
WRFM campaign similarly arrested decline and added thousands of barrels of oil per day
through systematic optimizations [12]. Conducted research demonstrate adaptability of
WRFM strategy: even under Field X’s localized constraints (aging infrastructure, limited
budget, etc.), the core WRFM principles proved broadly applicable.

Finally, the pilot provided insight into the scalability and sustainability of WRFM.
With encouraging results from five wells, Field X’s operators are planning to expand the
WRFM program to a larger set of wells. The team recognizes that scaling up will introduce
new challenges — more data to process, greater variability in well conditions, and the need
for consistent execution across multiple crews. To manage this, a “WRFM Fieldbook”
of standardized templates and checklists is being developed to ensure that best practices
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are maintained as the scope grows. This approach reflects the importance of process
standardization found in top-quartile WRFM organizations [7]. Importantly, the success
in Field X was driven not by cutting-edge technology, but by disciplined application of
basic engineering and management practices. Every opportunity was grounded in data,
every action tracked, and every result reviewed. This focus on process over glamour
technology turned individual well tweaks into a repeatable system. It confirms that
sustainable optimization in mature fields hinges on consistency and rigor more than on
any single tool or software [15]. That said, the team remains realistic: not every WRFM
intervention will yield large gains, and some will underperform expectations. The key
is the continuous learning loop — even modest results or occasional failures provide
lessons to refine the models and assumptions in the next cycle. In essence, the Field X
pilot has demonstrated that a WRFM strategy can revive brownfield performance and
instill a proactive operating culture. It serves as a practical blueprint for similar fields:
by leveraging existing data, staff, and low-cost measures, meaningful production and
reliability improvements can be attained. The broader implication is that WRFM is a
strategically essential practice for aging assets — one that can defer major expenditures
and extract remaining value through systematic surveillance and optimized execution, as
also concluded by numerous SPE case studies worldwide [6-11].

Conclusion. The implementation of a structured WRFM strategy in Field X yielded
both technical and organizational benefits. Over the course of the five-well pilot in a mature
carbonate reservoir, oil production was increased by approximately 5—10% relative to
baseline rates, consistent with incremental gains reported in similar WRFM deployments
in aging [1]. Notably, the WRFM framework enabled the successful reactivation of a
previously shut-in well, and operating wells within defined performance envelopes helped
stabilize production and reduce operational variability. These outcomes underscore the
capability of a disciplined WRFM approach to unlock additional value even in late-stage
field operations.

The introduction of exception-based surveillance and systematic opportunity ranking
significantly improved the efficiency of performance diagnostics and intervention planning.
By focusing attention on wells and facilities that deviated from expected operating
conditions, this process enabled rapid identification of issues and prioritization of low-
cost remedial actions. This approach accelerated the cycle from anomaly detection to
resolution, contributing to sustained production gains throughout the pilot. Importantly,
the use of predefined operating envelopes in conjunction with real-time exception-based
surveillance ensured that optimization efforts remained within safe operating limits, in
line with best practices for maintaining well integrity while maximizing output [9].

Crucially, the pilot results demonstrate that technical optimization must be supported
by organizational alignment and a culture of continuous improvement. Cross-functional
collaboration under the WRFM framework, together with management support, was
instrumental in translating identified opportunities into executed field actions. Emphasizing
low-cost interventions not only delivered quick wins but also facilitated stakeholder
buy-in for the WRFM process, indicating that even modest operational changes can gain
traction if backed by clear value and team consensus. This synergy between technical
measures and organizational readiness was central to the success observed in Field X,

218 HE®Tb 1 FA3 &5 2025 2 (146)



AOBbIYA

highlighting that sustained WRFM benefits depend on both engineering solutions and
effective change management.

For all its benefits, the pilot’s limited scope — five wells over a short period — presents
a key limitation regarding broader generalization. Longer-term monitoring is required
to verify that the observed gains are sustainable, and future work should assess the
strategy’s performance as it scales to full-field implementation. Nevertheless, the positive
outcomes suggest that expanding the WRFM strategy to additional wells or fields is
feasible, provided that the supporting surveillance infrastructure and multidisciplinary
workflows are maintained. In summary, the Field X case demonstrates that an integrated
WRFM approach can rejuvenate mature assets by bridging technical enhancements with
organizational best practices, achieving notable production improvements in a cost-
effective and sustainable manner.
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