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1.0 Introduction to Cementing in Qilfield Operations

Cementing is a cornerstone of oilfield operations, serving as a critical step in ensuring the structural
and operational integrity of wells. It involves the strategic placement of a cement slurry into the
annular space between the casing and the wellbore, where it solidifies to create a durable seal. This
operation not only isolates geological zones but also provides structural stability and mitigates isks
such as fluid migration, blowouts, and environmental contamination.

In modern oilfield operations, the process of cementing has evolved significantly, incorporating
advanced technologies, improved formulations, and adherence to global standards. Thesntegrsation of
these advancements ensures enhanced efficiency, safety, and sustainability in the drilling and
production of hydrocarbons.

1.2 Purpose of Cementing

Definition: Cementing refers to the controlled injection of a cement slurry into the afinular space
between a well’s casing and borehole. Once cured, the cement sheath establishes’a robust and
impermeable barrier.

Objectives:

The process, therefore, is integral not just during'drilling but throughout a well’s lifecycle, supporting
operational goals and environmental stewardship:

1.3 Importance of Cementing

Environmental and Safety Implications

Proper cementing safeguards freshwater aquifers and surrounding ecosystems by isolating
hydrocarbons and other potentiallytharmiful fluids. This protection is critical in minimizing
contamination risks and adhering’'toxenvironmental regulations.

Operational Efficiency
Efficient primary cementing reduces the frequency of costly remedial interventions. When executed
effectively, it ensures a longerproductive lifespan for the well, optimizing resource extraction while
maintaining well integrity;
Regulatory Compliancg
The cementing pro€ess is'subject to stringent international standards and local regulations.
Compliance with these'ensures safe drilling operations, environmental protection, and consistency in
practices across the industry.
1.4 Standards Referenced
Global standards provide the framework for designing and executing cementing operations:

o APl Specifications:

e, ISO Standards:
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These documents ensure quality control, safety, and performance uniformity across diverse well
environments.

1.5 Scope of Procedures

Design Phase

Effective cementing begins with meticulous design tailored to the well's unique conditions. Key steps
include:

Execution Phase
This phase involves methodical preparation and real-time adjustments to ensure Suceess:

Deletion Process

When discontinuing or modifying cementing protocols, maintainingwellintegrity is paramount. Actions
like isolating sections of the well or re-cementing are performed undef strict supervision to minimize
environmental and operational risks.

1.6 Key Components of Effective Cementing

Pre-Job Planning and Equipment Setup

Preparation is crucial to achieving desired outcomes.Fhis includes equipment testing, calibration of
mixing systems, and verification of material compatibility:

Customized Slurry Formulations
Cement slurry must balance critical properties:

Additives like retarders, accelerators, and'fluid-loss agents are tailored to meet specific well
conditions.

Centralizer Placement

Proper centralization ensures gven cement distribution, reducing risks of channeling or incomplete
bonding. Placement is guided by rules such as one centralizer per joint or increased placement in
high-deviation zones.

Monitoring and Post-Jeb Analysis
Real-time monitoginghduring cementing helps identify and rectify anomalies. Post-job evaluations,
including Cement\Bond/Logs (CBLs), verify the placement and integrity of the cement sheath.
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Diagram 1.1: Cross-Sectional View of a Cemented Oil Wellbore: This diagram illustrates the
placement of cement slurry in the annulus, highlighting its role in zonal isolation and structural
support.

Heatmap 1.2: Pressure Zones Requiring Cementing: A pressure heatmap underscores areas
within the wellbore that demand precise ceménting\to counteract high-pressure challenges.
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2.0 Pre-Planning Phase for Cementing Operations

The pre-planning phase is foundational to the success of cementing operations, particularly for
remedial jobs that address unused or abandoned sections of a well. This phase involves meticulous
preparation, including defining objectives, understanding regulatory requirements, and selecting the
appropriate equipment and materials. By emphasizing precision and compliance, operators can
ensure operational efficiency, safety, and environmental stewardship.

2.1 Objectives of a Doing a Remedial Job
The objectives of a remedial job are centered on maintaining the well’s structural integrity while
securing sections that are no longer active or required. Proper execution during this phase‘ensures
long-term safety and environmental protection.
Scope Definition

1. Plugging Abandoned Well Zones

2. Securing Non-Operational Well Sections

Regulatory Compliance
1. 1SO 9001 — Quality Management

2. APIRP 65-2 — Cementing in Shallow Water Flow Zones

2.2 Equipment and Material Selection
The selection of eduipment and materials during the pre-planning phase ensures the effectiveness
and reliability,of ¢ementing operations. This involves choosing cement types, additives, and tools that
match the wells,specific requirements and conditions.
Cement Types

1. Portland Cement

22 Pozzolanic Cement
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3. Resin-Based Cement

Additives
Additives are essential to tailoring cement slurry properties to meet specific operational needs:
1. Accelerators

2. Retarders

3. Density Modifiers

Tools and Accessories
The tools used during cementing operations are designed to gnhance the precision and efficiency of
slurry placement:

1. Wiper Plugs

2. Float Collars

3. Centralizers

Table 2.1: Comparison of Cement Additives and Their Operational Effects

This table smmarizes the key functions of common additives, enabling the formulation of slurries
tailored to specific well conditions and objectives.
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Flowchart 2.2: Material Approval and Procurement Workflow

A flowchart illustrating the steps involved in selecting, testing, and procuring materials ensures
adherence to quality standards and operational timelines. It highlights key approval stages, from lab
testing to final field deployment, underscoring the importance of collaboration among stakeholders.
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3.0: Well Evaluation

Effective well evaluation is the foundation of successful cementing operations in oilfield practices. It
involves the assessment of geological formations, understanding formation properties, and
anticipating the challenges posed during cementing. By identifying critical formation parameters like
pore and fracture pressures and temperatures, operators can design cement jobs that maintain well
integrity, ensure zonal isolation, and minimize environmental risks. In that case, by comprehensively
understanding geological conditions, casing integrity, and wellbore geometry, operators can tailog
cementing designs to ensure long-term well integrity, minimize risks, and optimize hydrocarbon
recovery.

3.1 Data Gathering

The process of data gathering for a cementing job focuses on three primary areas:4ggolegical
conditions, casing integrity, and wellbore geometry.

Geological Conditions
Understanding the geological environment surrounding the well is critical for designing a cementing
strategy that withstands formation-specific challenges.

1. Formation Pressure

2. Temperature Gradients

Casing Integrity
Ensuring casing integrity is vital tofthe stigcess of any cementing operation. The casing acts as a
barrier against formation fluids and protects the well structure during drilling and production phases.

Wellbore Ge@metry
The geometryef the wellbore plays a pivotal role in ensuring proper cement placement. Irregularities
in the borehele can result in inadequate cement coverage and failure of zonal isolation.
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Formation Analysis:

Key parameters such as pore pressure, fracture pressure, and formation temperature must be
thoroughly analyzed. These factors directly influence slurry composition, displacement strategies, and
centralizer placement. For instance, at depths like 5,060 ft in a shale formation, pore pressure is
measured at 2,190.98 psi, while fracture pressure is at 3,547.06 psi. At 9,510 ft in a sandstone
formation, these values increase significantly, with pore pressure reaching 4,117.3 psi and ftacture
pressure rising to 7,408 psi.

3.2 Risk Assessment

Risk assessment during cementing operations is essential for identifying hazardssthat could
jeopardize well safety and integrity. Recognizing potential risks and implementing mitigation
measures ensure safe and efficient operations.

Potential Hazards:

Mitigation Plans:

Table 3.1: FormatiorBroperties with Pore and Fracture Pressures

Depth (ft) *Formation | Pore Pressure (psi) | Fracture Pressure (psi) | Temperature (°F)
5,060 Shale 2,190.98 3,547.06 151
9,510 Sandstone | 4,117.3 7,408 190

The tablé"above highlights the increasing pressures and temperatures with depth, emphasizing the
needsforttailored cementing strategies for different formations.

10 | POLICIES AND PROCEDURES

© 2026 The Write Direction Inc. All rights reserved.



CANADA / MIDDLE EASTERN COMPANY

Chart 3.2: Rheological Behavior of Cement Slurries Under Varying Temperature and Pressure

This chart demonstrates how temperature and pressure affect the viscosity and flow properties of
cement slurries. Higher temperatures at greater depths can accelerate slurry thickening, necessitating
the use of retarders or specialized additives.

Best Practices

A cement bond log is a tool used to
assess the quality and effectiveness
of cementing operations in an oil
well. During well drilling and
completion, cement is pumped into
the wellbore, filling the annular
space between the steel casing and
the surrounding geological
formation.
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Cement Bond Logs (CBLs) Template

A Cement Bond Log (CBL) is a critical tool used to evaluate the quality of the bond between the
casing and the surrounding cement, as well as between the cement and the formation. This template
can be used to document and analyze CBL data systematically:

General Information

Casing and Cement Details

CBL Data Summar‘

CBL Measurement Details
Depth (ft) Amplitude (mV) Travel Time (us) Bond Quality Comments

Observations and Analysis

:_.
g m———

-~ — -

Recommendations
1. - w—
2. fmmms
3IN—

Appiroval and Sign-Off
o) Evaluator Name:
e Signature:
o Date:
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4.0 Cement Slurry Design

4.1 Key Design Parameters

Slurry Density

Slurry density plays a crucial role in ensuring that formation pressure is adequately balanced with
hydrostatic pressure. The objective is to avoid fracturing the formation while maintaining zonal
isolation. A denser slurry increases hydrostatic pressure, which helps displace fluids but requites
careful design to prevent formation damage.

Rheology
Rheological properties control how the slurry behaves during pumping and placement;

Compressive Strength
A minimum compressive strength of 8 MPa (per APl RP 10B-2) at 24%hours is required to ensure
structural integrity. Adequate strength prevents casing collapse and enables long-term zonal isolation.

4.2 Advanced Formulas

P #9.052 x MW x TVD
|
|
|

MW x TVD x 0.052
~ Specific Gravity of Water

Where:
o P = Hydiostatic pressure (psi)
o MMi="Slurry density (ppg)
¢ 'V D ="True vertical depth (ft)

e The factor 0.052 converts the units appropriately (ppg to psi).

This formula takes the specific gravity of water into account, which improves the accuracy of pressure
predictions in conditions where non-standard fluid densities are involved. This adjustment is
particularly relevant in deep or complex well environments.
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2. Slurry Volume Calculation
The volume of slurry required is calculated using:

(D* — d?*) x L x 0.7854
231

V =

Where:

This precise calculation accounts for casing geometry, ensuring efficient cement placement.

3. Transition Time Estimation
The time needed to pump slurry is estimated using:

174
T — _
Q

Where:

Application in Slurry Design Process
The formula:

, AConsistency
~ Rate of Change

Where:
e 1 = Transition time{minutes)
« AConsistenc¥,= Change in slurry consistency measured in Bearden consistency units (Bc).

« Rate of Change, = The rate at which the consistency changes over time during thickening.

This is partieularly‘relevant in:

4. Compressive Strength Prediction
To predict the strength of the cement after curing:
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Compressive Strength = A + B - t"

Where:
« A, B,n = Constants determined from lab tests

s { = Time after mixing (hours)

This formula helps evaluate the long-term durability of the cement.

5. Rheological Properties Calculation
Slurry behavior under stress is analyzed using the Bingham Plastic Model:

T=1+ Py -%

Where:
e T = Shear stress (Pa)
* T = Yield point (Pa)
« P, = Plastic viscosity (Pa-s)

s 7 = Shear rate (1/s)

4.3 Slurry Design Tables

Table 4.1: Slurry Composition for Different WellR@ehditions

Table 4.2: Additive Dosage Baged on Slurry Requirements

4.4 Slurry Performance Prediction

Rheological Models
Using'the,Bingham Plastic or Herschel-Bulkley models allows engineers to predict slurry behavior
undenyarying shear rates. This ensures stable placement without premature setting.

Integration with Well Conditions
Adjusting slurry properties based on downhole temperature and pressure profiles ensures proper
setting and durability.
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Diagram 4.1: Slurry Composition Breakdown

Here is the Sankey diagram illustrating the Slurry Composition Breakdown comprising the
component ratios, aiding in selecting additives based on requirements.

Slurry Composition Breakdown

Silica Flour (35%)
Calcium Carbonate (15%)
Retarders (0.5%)
Accelerators (0.3%)
Fluid Loss Agent (0.2%)
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Graph 4.2: Thickening Time vs. Temperature
This shows how temperature affects slurry thickening times.
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Flowchart 4.3: Slurry Design Process Flow
This flowcharts details steps from initial well evaluation to final cement placement.

A robust cement slirry/design is integral to the success of remedial cementing jobs like squeeze
operations oriabandonment plugs. By adhering to well-defined design parameters, advanced
calculation§, and predictive modeling, engineers can enhance operational efficiency and well integrity.
Adjustments\based on real-time data, laboratory testing, and adherence to safety protocols further
ensure,optimal outcomes in oilfield operations.
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5.0 Execution Phase

The execution phase is critical to the success of remedial cementing jobs in oilfield operations, such
as squeeze jobs and abandonment plugs. It involves detailed planning, precise execution of
techniques, thorough safety measures, and continuous monitoring. This section discusses the
operational procedures in depth, focusing on cement placement techniques and key operational steps
to ensure well integrity and performance.

5.1 Cement Placement Techniques

Primary Cementing

Procedure: Primary cementing forms the foundational bond between the casing and thie wellbore.
The procedure ensures zonal isolation, structural stability, and wellbore integrity. Key, steps‘include:

Objectives:

Squeeze Cementing
Procedure:

Squeeze cementing addresses specific challenges such as leaks, weak formations, and fluid
migration by isolating compromised sections.

Objectives:

5.2 Operational Steps
Pre-Job Safefy Meeting
Safety is paramaeunt infany cementing operation. The

re-job meeting addresses:

EqUipment Testing
Before initiating operations, all equipment must be verified to ensure reliability.
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Cement Slurry Preparation and Pumping
This step focuses on achieving the desired slurry characteristics and ensuring proper placement.

Monitoring and Validation
Continuous monitoring ensures the success of the cementing operation.

Flowchart 5.1: Step-by-Step Cementing Job Execution
This flowchart illustrates every stage of the operation, from preparatien teypost-job analysis, ensuring
no critical steps are missed.
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Graph 5.2: Pressure Distribution During Cementing
This graph provide real-time visualization of pressure dynamics in the wellbore, helping to identify
stress zones or potential failure points.

Best Practices for the Execution Phase

Applications of Techniques in Specific Scenarios
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The execution phase of remedial cementing jobs is a culmination of strategic planning, technical

precision, and proactive monitoring. By adhering to best practices and utilizing advanced cement

placement techniques, operators can achieve robust zonal isolation, enhance casing integrity, and ¢
ensure long-term well performance. The integration of visual tools and continuous evaluation further
strengthens the reliability of operations, paving the way for safer and more efficient oilfield practices.
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6.0 Quality Assurance in Remedial Cementing Operations

Ensuring the effectiveness of remedial cementing jobs, such as squeezing operations and
abandonment plugs, is essential to maintaining the integrity and longevity of oil and gas wells. This
requires a rigorous quality assurance framework to evaluate the performance and durability of
cementing interventions. The following discussion provides a detailed analysis of Cement Bond
Evaluation and Performance Metrics, supplemented with visual tools for enhanced clarity.

6.1 Cement Bond Evaluation

Tools and Techniques

1. Cement Bond Logs (CBL):

CBL is a primary diagnostic tool used to assess the quality of cement bonding between‘the casing
and the formation. It works by sending acoustic signals through the casing. The amplitdde of these
signals indicates the bond quality—strong bonds result in lower signal amplitudes dtie to sound
attenuation through the cement. CBL data is crucial for:

2. Ultrasonic Imagers:

Ultrasonic tools provide high-resolution images of the cement sheathyThese devices use ultrasonic
waves to create detailed maps of cement integrity, highlighting™Veids, fractures, or irregularities.
Advantages include:

These tools complement each other; while CBL provides quantitative measurements, ultrasonic
imagers offer detailed visual insights.

Key Indicators

1. Bond Index:

The Bond Index quantifies the strength/of the bond between the cement, casing, and formation. It is
often expressed as a percentage, with values exceeding 70% considered satisfactory. A higher Bond
Index ensures better zonal isolationtand structural stability.

2. Free Pipe Length:

Free Pipe Length measures the’section of the casing without effective cement bonding. Identifying
uncemented sections is yital for planning remedial actions to seal these zones, enhancing overall well
integrity.

Other Metrics:

6.2 Performance Metrics

Zonal IsOlation Success Rate
Zenal isolation is critical for preventing unwanted fluid movement between formations. The success
rate is measured by analyzing:
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A high zonal isolation success rate reflects a well-executed cementing job, essential for maintaining
production efficiency and environmental safety.

Long-Term Casing Integrity
Casing integrity over the well’s lifecycle depends on the quality of cement placement. Regular
assessments ensure the casing withstands:

Table 6.1: Quality Parameters with APl RP 10B-2 Thresholds

Ighlights the importance of adhering to standards tosepsure high-quality cementing
operations.

Diagram 6.2: Interpretation of Cement Bond Log (CBL) Outputs
A visual representation of CBL outputs aids engineers imjinterpreting results. Key features include:

o Amplitude variations indicating bond strength.
o |dentification of weak zones requiring reniediation.

This diagram outlines the operational workflow of using a Cement Bond Log (CBL) tool for evaluating
cement quality. The process involves:
¢ Deployment of the CBL tool into thefwellbore by the engineer.
¢ Transmission of acoustic signals by.the tool, with data collection focused on amplitude
variations.
e Analysis of the bond strength and identification of weak zones through amplitude attenuation.
e Creation of a cement bond analysis report for final decision-making.
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The image emphasizes the following quality assurance steps:

2. Decision Tree for CBL Analysis
The decision tree visually represents the logic flow for interpreting amplitude signals recordedyby a
CBL tool:

This decision treg reflegts the structured diagnostic process:

o Strong,Bond ldentification: Areas with low amplitude signify successful zonal isolation and
propér casing support, eliminating further interventions.
Remediation Planning: High amplitudes direct engineers to zones where sealing is
inadequate, ensuring focused remediation efforts.
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3. Cement Bond Evaluation Framework
This flowchart integrates Cement Bond Logs (CBL) and Ultrasonic Imagers for comprehensive
cement evaluation. The key steps include:

This combined evaluation/ramework hi

This systematiGapproach ensures the alignment of evaluation processes with APl RP 10B-2
standards, promoting consistent quality assurance.

4. Sankey Diagram of Performance Metrics
The, Sankey diagram illustrates the interconnectedness of key performance metrics in remedial
cementing operations. It shows how parameters such as:
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Here is the Sankey diagram illustrating Performance Metrics in Remedial Cementing Operations:

This diagram emphasizes:
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7.0 Troubleshooting and Contingency Planning

In the high-stakes environment of oilfield operations, remedial cementing is crucial for maintaining
well integrity and ensuring optimal performance. Despite advancements in techniques and materials,
challenges such as channeling, poor bonding, and gas migration often arise, necessitating robust
troubleshooting and contingency strategies. This section outlines common cementing issues,
corrective actions, and lessons learned from case studies, emphasizing practical solutions and
proactive measures.

7.1 Common Cementing Issues

1. Channeling

Channeling occurs when cement slurry fails to distribute evenly within the annulus, leading'to voids or
preferential flow paths. This compromises zonal isolation, allowing fluids to migratetbetween
formations.

Causes:

Impacts:

2. Poor Bond
A poor bond between the cement and casing or formation is gftencaused by contamination, improper
slurry design, or inadequate curing time.

Indicators of Poor Bondini:
Conseiuences:

3. Gas Migration
Gas migration involves the movement of formation gas into the cement column during placement or
curing, creating voids or weak bonds.

Trigiers:

Effects:
e Compromised zonal isolation.
e Potential environmental and safety risks.
7.2 Corrective Actions
1. Adjusting Slurry,Design
Modifying cement slurry, properties is an effective strategy for addressing cementing issues.
Adjustments Include:

2/ Re-Cementing (Squeeze Cementing)
Squeeze cementing is often the preferred remedial technique for sealing voids, micro-annuli, or weak
zones.
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Steps in Squeeze Cementing:

7.3 Case Studies and Lessons Learned

Analysis of Past Failures

Case Study 1: Channeling in a Horizontal Well

Issue: Channeling due to poor centralization and incomplete mud displacement.

Root Cause: Improper casing standoff (only 40% centralization achieved).

Solution: Enhanced standoff with centralizers and pre-cement circulation of spacef fluids,
Lesson Learned: Casing centralization is critical to achieving uniform cement distributien.

Case Study 2: Gas Migration in a High-Pressure Well

Issue: Formation gas entered the cement slurry, creating weak zones,
Root Cause: Inadequate slurry density to counter formation pressure.
Solution: Adjusted slurry density and added gas-blocking additives.

Lesson Learned: Real-time pressure monitoring is essential for mitigating gas migration risks.

- ~—

Success Stories

Case Study 3: Remedial Cementing Success indAbandonment Plugs

Scenario: An offshore well required abandonment, but CBLs indicated poor cement bonding in the
intermediate casing.

Solution: Applied squeeze cementing with highsperformance additives and real-time monitoring.
Outcome: Achieved a 95% bond index and passed all integrity tests.

Key Takeaway: Using ultrasonic imagers alongside CBLs ensures precise targeting of problem
areas.

Flowchart 7.1: Troubleshooting Process for Cementing Issues
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Diagram 7.2: Remedial Cementing Techniques
A visual representation of common remedial techniques such as:
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8.0 Post-Operation Evaluation

The post-operation evaluation phase in remedial cementing plays a critical role in ensuring
operational effectiveness and continuous improvement. By thoroughly analyzing the outcomes of
operations like squeeze jobs and abandonment plugs, this phase provides insights that help refine
practices, meet compliance standards, and ensure optimal well integrity. This section focuses on
reporting and documentation, lessons learned, and the use of visual integration tools to summarize
and improve operational performance.

8.1 Reporting and Documentation
Job Summary

Accurate and detailed documentation of the cementing job is vital for assessing its sucgessyand
planning future operations. Key components include:

Regulatory Compliance Records

Oilfield cementing jobs must adhere to strict standardsito ensure safety and environmental protection.
Maintaining compliance records is not only essential for audits but also fosters operational
transparency.

Best Practice: Use digital platfofms for automated record management to streamline audits and
reduce the risk of data mismapagement.

8.2 Lessons Learned
Performance Review
Performance evaluation,involves comparing the actual results of a cementing job to its predefined
objectives. This analysis focuses on:

entrying such gaps enabies targeted improvements In tuture Jobs.
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Optimization
The insights gained during performance reviews pave the way for refining practices and achieving
better outcomes.

e Slurry Adjustments: If the job revealed underperformance due to improper slurry design
(e.g., density, viscosity), future operations can include design adjustments tailored to well
conditions. For example, adding gas-blocking agents might address gas migration issues.

¢ Enhanced Operational Techniques: Reflecting on operational inefficiencies, such as
suboptimal pump rates or improper spacer usage, can lead to the development of best
practices that prevent recurrence.

Case Study Insight: A high-pressure well experiencing gas migration was resolved by integrating
low-permeability additives into the slurry, significantly improving zonal isolation in subséquent
operations.

Summary Chart 8.1: Performance Metrics vs. Targets
This chart visually compares actual performance outcomes with targeted benchimarks, highlighting

areas that met or exceeded expectations and those requiring improvement.

Performance Metrics vs. Targets
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Gantt Chart 8.2: {imelime of Cementing Operations
A Gantt chart helpswisualize the sequence and duration of all operational phases, from wellbore

conditioning,to post-operation evaluation.

ThesChart identifies potential bottlenecks and areas for streamlining in future jobs.
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9.0 Safety and Environmental Considerations in Remedial Cementing

Operations

In oilfield operations, safety and environmental protection are paramount, particularly during remedial
cementing jobs such as squeezing operations and abandonment plugs. These processes involve
high-pressure equipment, hazardous chemicals, and potential environmental impacts, requiring a
robust framework for hazard identification, mitigation measures, and emergency preparedness.his
section details these considerations while integrating tools like risk matrices and diagrams to enhance
clarity and communication.

9.1 Hazard Identification

High-Pressure Equipment Failures

High-pressure pumps, cement lines, and valves are critical components in remedialieementing.
Equipment failures can result in blowouts, fluid leaks, or structural damage, jeopardizing well integrity
and posing significant risks to personnel and the environment.

Key Causes of Equipment Failures:

Potential Impacts:

Chemical Handling Risks

Cementing jobs involve handling a variety of chemical additives, including retarders, accelerators, and
fluid loss agents. These materials, while essentialfortailoring slurry properties, pose several risks if
mishandled.

Hazards of Chemical Exposure:

Effective management of these risks requires adherence to Material Safety Data Sheets (MSDS) and
robust handling protocols to prevént exposure and ensure safe use.

9.2 Mitigation Measures

Pre-Job Safety Meetings

Pre-job safety meetingStare vital for identifying job-specific risks and ensuring all personnel
understand their roles,and responsibilities. These meetings should include:

Personal Pgoteetive Equipment (PPE)
PPE is a,non-negotiable element in safeguarding personnel from physical and chemical hazards. Key
items jneludel

Regular training on the correct usage of PPE, along with periodic inspections to ensure its integrity,
fosters a strong safety culture.
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Emergency Response Plans

Preparedness for emergencies is crucial in mitigating the impacts of incidents during cementing
operations. Effective plans should address:

1. Spill Manaiement:
2. Blowout Resionse:

3. Communication Protocols:

4, Dr|IIs and Simulations:

Risk Matrix 9.1: Risk Assessment for Cementing Operations

This matrix prioritizes risks based on their likelihood and impact, guiding teams to address critical
hazards with greater urgency.

Diagram 9.2: Proper PPE Usage for Cementing Personnék

A visually engaging diagram showcasing mandatory PPE (e:@s«labeled depictions of goggles, gloves,
helmets) reinforces compliance and acts as a quick-referenge guide during operations.
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Environmental Considerations
Remedial cementing can impact the environment if safety protocols are inadequate. Proactive
measures include:

Example Mitigation Strategy:

If operationstare near sensitive ecosystems, environmental monitoring (e.g., air and water quality
assessments) should be conducted pre- and post-operation to measure impact and effectiveness of
mitigationeefforts.
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10.0 Documentation and Reporting in Remedial Cementing Jobs

In oilfield operations, effective documentation and reporting are critical for ensuring the success and
compliance of remedial cementing jobs such as squeezing operations and abandonment plugs. This
section outlines the essential elements of a cementing job plan, data recording and management, and
reporting standards, emphasizing accuracy, efficiency, and adherence to industry regulations.

10.1 Cementing Job Plan Documentation
A well-structured cementing job plan serves as a comprehensive guide for executing remedial
cementing operations, ensuring clarity and consistency across all phases.
Components of the Job Plan
1. Detailed Slurry Design

2. Equipment Specifications and Setup Diagrams

-Step Operational Procedures

Templates and Checklists
Standardized templates and checklists enhance the efficiency and reliability of planning and
execution.
o Cementing Job Plan Template: Use structured templates (e.g., Table 10.1) to document all
components.
e Pre-Job Checklists: Verify the readiness of personnel, equipment, and materials, ensuring
all components are on-site, calibrated, and operational.

Table 10.1: Cementing Job PJan Template

10.2 Data Recording and Management
Accurate and efficient data management underpins the analysis and optimization of remedial
cementing,operations.
Methg@igyfor Data Recording
1. Digital Logging Systems
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2. Database Solutions for Data Storage and Retrieval

Ensuring Data Integrity
1. Calibration of Instruments

2. Standardized Data Ent

Chart 10.2 — Data Recording Workflow

10.3 Reporting Standards
Comprehensive reporting supports internal decision-making and ensures compliance with external
regulations.
Internal Reporting

1. Performance Metrics

2. Incident Anali5|s

3. Lessons Learned

Extérnal Report/ng
1. “Regulatory Compliance

2. Timely Submissions

38 | POLICIES AND PROCEDURES
© 2026 The Write Direction Inc. All rights reserved.



CANADA / MIDDLE EASTERN COMPANY

o Establish a timeline for preparing and submitting reports to regulatory bodies. Late
submissions may result in penalties or operational delays.

Diagram 10.3 — Reporting Structure and Formats
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11.0 Glossary

11.1 Technical Terms

10.

11.

12.

13.

14.

15.

16.

17.

18"

19.

20.

Annulus

The space between the casing and the wellbore where cement is placed to provide isolatian
and stability.

Slurry

A mixture of cement, water, and additives tailored to specific well conditions for cementing.
Cement Bond Log (CBL)

A logging tool that evaluates the bond quality between the casing and the formatien,providing
insights into zonal isolation and structural integrity.

Pore Pressure

The pressure exerted by fluids within the pores of a geological formation,¢efiticalifor designing
cement slurries.

Fracture Pressure

The pressure at which a formation begins to fracture; must be consideredsto avoid damage
during cement placement.

Spacer Fluid

A fluid used to separate drilling mud from cement slurry, preventing contamination and
ensuring effective placement.

Zonal Isolation

The process of sealing off geological zones to prevent fluidymigration between them,
preserving reservoir integrity.

Thickening Time

The time it takes for a cement slurry to begin setting, €rucial for ensuring proper placement
during operations.

Yield Point

A rheological parameter indicating the cementislurry's ability to suspend and transport solids
effectively.

Plug and Abandon (P&A)

A procedure for sealing a well permafently;, using cement plugs to ensure no fluid migration.
Float Collar

A tool installed in the casing string 46 prevent cement backflow and maintain pressure during
cementing operations.

Centralizer

A device used to ensure eyenidistribution of cement around the casing by maintaining its
position in the wellbore.

Channeling

The formation of voids or paths within the cement sheath, compromising zonal isolation.
Gas Migration

The movement of formation gas into the cement column, creating weak zones or voids in the
cement sheath.

Fluid Loss Agent

An additiveyused'in, cement slurry to minimize the filtration of liquid into the formation,
preserving slurgy integrity.

Retarder.

An additive that/delays the setting of cement, allowing for longer pump times in high-
temperature eonditions.

Accelerator

A chemical additive used to speed up the setting of cement, often employed in low-
temperature environments.

Compressive Strength

The ability of the set cement to withstand mechanical stresses, ensuring long-term structural
stability.

Hydrostatic Pressure

The pressure exerted by the cement slurry due to its density and depth in the wellbore.
Cement Sheath

The solidified layer of cement between the casing and the wellbore, providing structural
support and zonal isolation.
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11.2 Acronyms and Abbreviations

1. API - American Petroleum Institute < ’
A standard-setting body in the oil and gas industry providing guidelines for cementing
operations.

2. IS0 - International Organization for Standardization
A body that develops and publishes international standards for cementing and related\

operations.

3. CBL - Cement Bond Log Q
A diagnostic tool used to assess the quality of the cement bond.

4. PPE - Personal Protective Equipment . @
Equipment worn to minimize exposure to hazards, including gloves, goggles& ts, and
respirators. &

5. FEA - Finite Element Analysis

A computational tool used to analyze stress distributions and predict c@ performance.
6. BHT - Bottom Hole Temperature

The temperature at the deepest part of the well, critical for designi efnent slurry.
7. NDT - Non-Destructive Testing

Techniques such as ultrasonic testing used to assess casingK mation integrity without

causing damage.
8. RP - Recommended Practice

Guidelines issued by standard-setting bodies like API for ractices in cementing.
9. MW - Mud Weight

The density of the drilling fluid, which affects hydrost essure in the wellbore.

10. LL - Length of the Annulus

The measurement of the distance requiring ceﬂ@e wellbore.

11. VV - Slurry Volume
The calculated volume of cement slurry n &)r a job.
12. TT - Transition Time

The time it takes for the cement slurry to ion from a liquid to a gel state.
13. SCVF - Sustained Casing Vent Flow
The undesired flow of gas or liquid along the casing due to poor cement bonding.

14. LWC - Lightweight Cement
A type of cement designed for low ure formations to avoid fracturing.
15. HPC - High-Performance C n

Cement with enhanced prope for challenging environments, such as high pressure or
temperature.
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Thank you for exploring this sample of our work. In order to maintain the confidentiality of
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