
Corrosion Control Documents 
(CCDs) – A Comprehensive Guide



Introduction to Corrosion Control 
Documents (CCDs)

• CCDs define corrosion threats and establish mitigation 
and monitoring strategies.

• Crucial for industries like Oil & Gas, Petrochemicals, 
and Power Generation.

• Provide a structured, standardized approach to 
corrosion management.

• Help in material selection, corrosion risk assessment, 
and compliance.

• Serve as a reference for integrity engineers and 
inspection teams.

• Living/ Live documents updated throughout an asset’s 
lifecycle.



Why Corrosion Control Documents Are 
Critical?

• Prevent unexpected failures due to corrosion.

• Enhance safety, reliability, and operational efficiency.

• Reduce maintenance costs by proactive corrosion 
control.

• Ensure compliance with industry regulations and 
standards.

• Facilitate Risk-Based Inspection (RBI) and corrosion risk 
assessment.

• Enable knowledge transfer between integrity 
engineers.



Impact of Poor Corrosion 
Management

• Unplanned equipment failures leading to 
shutdowns.

• Increased repair and maintenance costs.
• High risk of safety incidents due to asset 

degradation.
• Non-compliance with regulations (API, NACE, 

ISO).
• Shortened asset lifespan and reduced operational 

efficiency.
• Loss of production and reputational damage.



International Standards Governing 
CCDs

• API RP 970: Guidelines for developing and maintaining 
CCDs

• API 571 – Corrosion and Damage Mechanisms.

• API 580 / API 581 – Risk-Based Inspection (RBI).

• NACE MR0175 / ISO 15156 – Materials for sour service.

• ISO 12944 – Protective coatings for corrosion control.

• API 510 / API 570 / API 653 – Inspection of pressure 
vessels, piping, and tanks.

• NACE SP0198 – Corrosion Monitoring Best Practices.



Country & Company-Specific 
Standards

• Saudi Aramco: SAES-A-133 (Internal Corrosion), 
SAES-A-134 (External Corrosion).

• ADNOC: Corrosion Control Strategy & Integrity 
Management Guidelines.

• Shell: Integrity Operating Windows (IOWs) & 
Material Selection Guides.

• ExxonMobil, BP, Chevron: Proprietary corrosion 
control frameworks.

• Regional Regulations: EU REACH, US EPA, China’s 
GB Standards.



Key Components of a Corrosion 
Control Document

• Scope & Objectives: Define covered assets and 
processes.

• Corrosion Mechanisms: Identify threats (CO₂, H₂S, MIC, 
etc.).

• Material Selection: List compatible materials & 
coatings.

• Mitigation Strategies: Inhibitors, CP, coatings, 
operational controls.

• Inspection & Monitoring: Define methods, frequencies, 
and KPIs.

• Compliance Requirements: Link CCDs to industry 
standards.



Structure of a Corrosion Control 
Document

• Introduction & Asset Description
• Process Description & Fluid/Service Compositions
• Corrosion Risk Assessment (CRA)
• Materials Selection Philosophies/ Guidelines
• Materials Selection Assumptions & Basis
• Mitigation & Protection Strategies
• Inspection & Monitoring Plan
• Regulatory & Compliance Requirements
• Appendices: MSDs, CLDs, IOWs, Failure Reports, 

Case Studies



CCD for Upstream Oil & Gas Facilities

• Covers wellheads, flowlines, separators, and 
processing units.

• Risks: CO₂, H₂S corrosion, erosion, 
microbiologically influenced corrosion (MIC).

• CRA Materials: Inconel, Duplex SS, Cladded 
Pipelines.

• Inhibitor injection and periodic pigging to prevent 
corrosion.

• Inspection: UT, EC, IR scans, intelligent pigging.
• Compliance with NACE MR0175, API 571.



CCD for Refinery & Petrochemical 
Plants

• Risks: Sulfidation, naphthenic acid corrosion, 
high-temperature oxidation.

• Materials: 316SS, Alloy 625, refractory linings.

• Corrosion loops based on process stream 
composition.

• RBI-based prioritization of inspections.

• Compliance with API 939-C, API 970.



CCD for Pipelines & Storage Tanks

• Risks: Internal (MIC, water corrosion) & 
external (CP, coating failures).

• Use of in-line inspection (ILI) tools for pipeline 
integrity.

• Tank bottom corrosion: Lining selection, CP 
monitoring, API 653 inspections.

• Adherence to API 1160, API 650, NACE 
SP0198.



Developing & Implementing an 
Effective CCD Program

• Define corrosion loops and system boundaries.

• Establish material selection and compatibility 
guides.

• Implement inspection & monitoring programs.

• Link CCDs to Inspection Data Management 
Systems (IDMS).

• Conduct periodic reviews and updates.

• Train engineers and field personnel on CCD 
application.



Digitalization & Corrosion Control 
Documents

• Digital twins for real-time corrosion modeling.

• Integration with Asset Integrity Management 
Systems (AIMS).

• AI/ML in corrosion risk prediction.

• IIoT-enabled corrosion sensors for real-time data.

• Predictive analytics for early detection.

• Case studies on AI-driven corrosion monitoring.



Challenges in Implementing CCDs

• Limited corrosion data and monitoring gaps.

• Standardization issues across diverse assets.

• Regulatory changes and compliance 
requirements.

• Balancing cost vs. effectiveness of mitigation 
strategies.

• Training and upskilling engineers in corrosion 
management.

• Resistance to digital transformation.



Future Trends in Corrosion Control

• Advanced coatings with self-healing properties.

• Nanotechnology-based inhibitors for better 
corrosion resistance.

• AI-driven predictive maintenance for corrosion 
control.

• Stricter industry standards for corrosion control.

• Increased integration of real-time monitoring 
with IDMS.

• Cross-industry collaboration on best practices.



Key Takeaways & Closing Remarks

• CCDs are essential for proactive corrosion 
management.

• A well-structured CCD ensures asset reliability and 
compliance.

• Adhering to international standards improves 
effectiveness.

• Digitalization and predictive analytics are transforming 
corrosion control.

• Continuous improvement is vital for effective long-
term asset integrity.

• Future trends will drive innovations in corrosion 
management.



Further Reads/ Presentations;

Corrosion Allowance: Theory & Calculations (Part-1) https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_corrosion-allowance-theory-calculations-activity-7244604477159206914-

zr_6?utm_source=share&utm_medium=member_desktop

Corrosion Allowance: Theory & Calculations (Part-2) https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_factors-

affecting-corrosion-allowance-activity-7248956754024140800-o3L_?utm_source=share&utm_medium=member_desktop

Turnaround (TAR) Inspections https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_turnaround-inspections-

strategies-activity-7287748364463431680-9Ior?utm_source=share&utm_medium=member_desktop

Chemical Injection Systems & their Materials Selection https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_chemical-injection-systems-their-materials-activity-7269625162373767169-

yfVX?utm_source=share&utm_medium=member_desktop

Optimizing Coating Selection for Diverse Environments https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_optimizing-coating-selection-for-diverse-activity-7268537991323656192-

HNOF?utm_source=share&utm_medium=member_desktop

Engineering Materials in Oil & Gas and Processing Industries https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_engineering-materials-in-oilgas-and-processing-activity-7267088452859428865-

oxfJ?utm_source=share&utm_medium=member_desktop

Common_Damage_Mechanisms_in_Refineries https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_most-

common-damage-mechanisms-found-in-refineries-activity-7262377420048003073-

K0DF?utm_source=share&utm_medium=member_desktop

Modular Construction/ Fabrication Oil and Gas https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_modularization-modular-construction-oil-activity-7252303261230088192-

04T_?utm_source=share&utm_medium=member_desktop

Stainless Steel uses in Oil & Gas Industry https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_stainless-steel-

materialsuses-in-oil-and-activity-7251218037507321857-jMOI?utm_source=share&utm_medium=member_desktop

Hydrogen- Production, Material Selection, Corrosion, and Asset Integrity Management 

https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_h2-production-material-selection-corrosion-activity-

7274339983954505728-mohz?utm_source=share&utm_medium=member_desktop



Further Reads/ Presentations;

Lifecycle Management of Static Equipment https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_lifecycle-management-

of-static-equipment-activity-7289922700905500673-99yc?utm_source=share&utm_medium=member_desktop

Galvanic Corrosion: A Universal Challenge https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_galvaniccorrosionpresentation-activity-7277963866590826496-DyK9?utm_source=share&utm_medium=member_desktop

Material selection in Oil & Gas Industry (Sour & Non-Sour) https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_material-selection-in-oil-and-gas-industry-activity-7246870191932923904-

YhdO?utm_source=share&utm_medium=member_desktop

RBI Vs Traditional Inspection https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_rbi-vs-traditional-inspection-activity-

7262022565135581185-gkne?utm_source=share&utm_medium=member_desktop

Role of Data in RBI https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_role-of-data-in-rbi-challenges-recommendations-

activity-7264551739171733504-e5Ei?utm_source=share&utm_medium=member_desktop

Inspection Confidence in Risk-Based Inspection (RBI) https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_inspection-

confidence-in-risk-based-inspection-activity-7270353745874460672-wzk0?utm_source=share&utm_medium=member_desktop

RBI Implementation-Overcoming Barriers & Challenges https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_rbi-

overcoming-barriers-challenges-in-impelementation-activity-7272920686346592257-

W4Cz?utm_source=share&utm_medium=member_desktop

Overview of Thickness Monitoring Locations (TMLs) https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_overview-of-

thickness-monitoring-locations-activity-7260206891643899904-IBWi?utm_source=share&utm_medium=member_desktop

Optimizing Thickness Monitoring Locations (TMLs) https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_optimizing-

thickness-monitoring-locations-activity-7261343062423965696-qM9e?utm_source=share&utm_medium=member_desktop

Are Corrosion Inhibition & Chemical Injection the same? https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_corrosion-inhibition-and-chemical-injection-activity-7259562638169231360-

HzbW?utm_source=share&utm_medium=member_desktop

Microbiologically Influenced Corrosion (MIC) https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_microbiologically-

influenced-corrosion-activity-7258772417366409216-5xaL?utm_source=share&utm_medium=member_desktop

Pipeline Integrity Inspections https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_pipeline-integrity-inspections-ensuring-

activity-7285211612666294272-MBhP?utm_source=share&utm_medium=member_desktop



Further Reads/ Presentations;

Protective Coatings and Linings (O&G industry): https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_protectivecoatingsandlinings-activity-7265997549654712320-PtIW?utm_source=share&utm_medium=member_desktop

Triad of Asset Integrity Management—Inspection, Corrosion Management, and RBI: https://www.linkedin.com/posts/muhammad-

usman-asghar-ba867a32_triad-of-aim-presentation-activity-7275062307183882240-

HL3t?utm_source=share&utm_medium=member_desktop

Corrosion Under Insulation (CUI): https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_corrosion-under-insulation-

cui-activity-7263460821781925888-l6sH?utm_source=share&utm_medium=member_desktop

Corrosion Rate, Remaining Life, Inspection Intervals: https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_corrosion-rate-calcs-remaining-life-inspection-activity-7241400991596597248-

lpLx?utm_source=share&utm_medium=member_desktop

Corrosion Monitoring: https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_corrosion-monitoring-activity-

7238834613719040000-xseU?utm_source=share&utm_medium=member_desktop

Positive Material Identification (PMI): https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_pmi-detailed-presentation-

activity-7282320145065136129-nsuy?utm_source=share&utm_medium=member_desktop

Bacteria in the Oil & Gas Industry-Sessile & Planktonic Bacteria https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_bacteria-in-the-oil-gas-industry-sessile-activity-7262758687247581184-

cIOH?utm_source=share&utm_medium=member_desktop

“Stress Relieving (SR)” is confused with “Heat Treatment”: https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_heat-treatment-methods-types-activity-7234455048959737857-LWep?utm_source=share&utm_medium=member_desktop

What is Sour Service: https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_nace-ampp-sourservice-activity-

7232376576741437440-KwxI?utm_source=share&utm_medium=member_desktop

Pipelines- Internal & External Coating: https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_pipelines-internal-

external-coating-activity-7232276879649501186-Ctjv?utm_source=share&utm_medium=member_desktop

Corrosion and Material Degradation in Nuclear Plants https://www.linkedin.com/posts/muhammad-usman-asghar-

ba867a32_corrosion-and-material-degradation-in-nuclear-activity-7272161901340413952-

Bp8e?utm_source=share&utm_medium=member_desktop

Corrosion Vs Rust: https://www.linkedin.com/posts/muhammad-usman-asghar-ba867a32_corrosion-vs-rust-activity-

7235898861540507648-ggl2?utm_source=share&utm_medium=member_desktop
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