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• Metallurgy and Materials Engineering background

• 12+ years of experience in AIM (onshore and offshore)

• Certified in API 570, API 571, API 577, and API 580 

• Key focus areas:

• Asset Integrity Management (AIM)

• Risk-based Inspection (RBI)

• Damage Mechanism Review (DMR) 

• Inspection & Test Plan (ITP)



ABSG Consulting Inc.

ABSG Consulting Inc. (ABS Consulting) provides engineering, data science, and management consulting 

services globally to help our clients manage their safety, security, and operational risks.

ABS Consulting is headquartered in Spring, TX, USA and is a subsidiary of ABS Group of Companies, Inc., 
a global leader in safety and risk management for critical infrastructure worldwide.
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Damage Mechanism Review (DMR)

A systematic engineering 

process to identify, analyze and 

manage potential ways in which 

equipment in industrial facilities 

(e.g., pipelines, vessels, tanks, 

etc.) can degrade, such as 

corrosion, erosion, and cracking, 

to predict failures, optimize 

inspections, ensure safety and 

comply with regulations.



DMR Work Process

Obtain DMR – 
related Information

•Design

•Operating

•Inspection

•Historic

Develop Corrosion 
Loops

•Process Fluid

•Fluid State

•Asset Material

•Operating T & P

Assign Preliminary 
Susceptible Damage 
Mechanisms

•Internal DMs

•External DMs

•Damage Mode

•Damage Rate

Conduct DMR 
Meeting with 
Stakeholders

•Validation

•Discussion

•Feedback

Finalize DMR

•Incorporate 
Feeback

•Update Results

Assumptions

Develop Inspection 

& Test Plans (ITPs)
Execute ITPs

Validate 

Assumptions 

(if needed)



• The primary objective for DMR is to 
develop an effective and optimized 
inspection strategy that clearly states 
that:
▪ WHAT: Which asset needs to be inspected

▪ WHERE: Susceptible location to be 
inspected

▪ HOW: Effective inspection technique(s) to 
detect the damages

• Note: WHEN to inspect depends on 
the time-based or RBI-based approach

DMR Primary Objective



DMR Benefits

Enhanced Safety Risk Reduction Regulatory 
Compliance

Cost Optimization

Improves understanding 

of hazards, leading to 

safer operations. 

Proactively addresses 

deterioration, preventing 

catastrophic failures and 

costly downtime.

Helps meet stringent 

industry safety and asset 

integrity rules.

Focuses inspection 

resources where they are 

most needed, avoiding 

unnecessary checks and 

causing damage (e.g., 

CUI windows)

One step closer to RBI approach!



• Caustic Corrosion

• CO2 Corrosion

• Erosion-Corrosion

• Ethylene Oxide Corrosion

• Formaldehyde Corrosion

• Formic Acid Corrosion

• HCl Corrosion/Pitting

• Sodium Hydroxide Corrosion

• Sulfuric Acid Corrosion

• Acetone Corrosion

• Nitric Acid Corrosion

• Amine Corrosion

• Ammonia SCC

• Ammonium Chloride Corrosion

• Anhydrous Hydrogen Fluoride 
Corrosion

• Boiler Water and Condensate 
Corrosion

• Brine Corrosion

Common Damage Mechanisms in Specialty Chemicals



New Jersey Facility – Site Background
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• Facility in operation since 1917
• Long history of products:

▪ Nitrocellulose

▪ Acetic Anhydride

▪ Chlorinated Rubber

▪ Nitric Acid

▪ Polypropylene

▪ Penton

▪ Cellulose Acetate

• Currently producing a single 
product line: Natrosol



New Jersey Facility – Piping Background

Our client, with support from ABSG, developed a Piping Inspection Pilot

• Purpose – review & assess the facility’s piping system inspection methodology 
and execution
▪ Identify the scope of the Mechanical Integrity program for applicability to various process and 

critical utility systems, including interconnected piping

▪ Develop detailed DMR (Damage Mechanism Review)

▪ Redefine corrosion loops and inspection circuits, if applicable

▪ Update inspection strategies

▪ Upload information into the client’s IDMS system for API-570 inspection execution

After the successful pilot project, the study was extended to multiple sites! 



• Piping systems are organized by similar 
process chemistry, process phase (vapor, 
liquid, mixed), material of construction and 
external coatings/insulation

• Damage mechanisms are identified per API-
571, with susceptible locations and damage 
mechanism-specific notations specified

New Jersey Facility – DMR Example

Service
Typical Temperature 

Range

Typical Pressure 

Range
Phase MOC C-Loop

Caustic - 73% Ambient to 100C Not essential Liquid Nickel 200 CA10-L-NI

Caustic - 50% Ambient Not essential Liquid SS 304L (Assumed 

Pipe Spec. 611JL5)
CA20-L-SS

C-Loop

Internal DMs

API 571 DM

Description

Unspecified DM

Description DM Notes

Corrosion Rate - Low: (1-2 mpy),

Medium: (>2 to 5 mpy), High: (>

5 mpy)

Susceptibility to Environmental

Assisted DM

Susceptibility: [None], [Low],

[Medium], [High]

DM Mode DM Mode Notes

CA10-L-NI Caustic Corrosion - - Low None Localized Wall Loss

• Localized metal loss that may appear as a locally thinned areas 
under insulating deposits.

• Localized gouging may result along a waterline where 

corrosives concentrate. In vertical pipe, this may appear as a

circumferential groove.

• In horizontal or sloped tubes, grooving may appear at the top of

the pipe or as longitudinal grooves on opposite sides of the

pipe.

CA20-L-SS Caustic Corrosion

- - Low None Localized Wall Loss

• Localized metal loss that may appear as a locally thinned

areas under insulating deposits.

• Localized gouging may result along a waterline where

corrosives concentrate. In vertical pipe, this may appear as a

circumferential groove.

• In horizontal or sloped tubes, grooving may appear at the top

of the pipe or as longitudinal grooves on opposite sides of the

pipe.



New Jersey Facility – Corrosion Loop & Circuits Example

Circuit names include corrosion loop identification: Service – Phase – MOC – Circuit Counter



Other Client – Corrosion Loop & Circuits Example



• Condition Monitoring Location (CML) – density 
and placement specified based on qualitative risk 
and failure mode

• Inspection and Test Plans (ITPs) provide the type, 
extent and technique to be utilized to identify and 
monitor the damage mechanism and failure mode

New Jersey Facility – ITP and CML Strategy

External Inspection for

the Cl SCC Under

Insulation

Screening on-stream

testing for the Cl SCC

Under Insulation

On-Stream Testing 1 for

the Cl SCC Under

Insulation

Shutdown Testing for

the Cl SCC Under

Insulation

Thickness

measurement
Visual External CML Coverage

Reference Table in 

the CML Placement

procedure

VT NA
• ACFM

• Penetrant Testing 5, 6 Penetrant Testing 7 10 10 Minimum A-3

VT NA
• ACFM

• Penetrant Testing 5, 6 Penetrant Testing 7 10 5 Standard A-3

NA NA • NA NA 10 10 Minimum A-3

VT NA
• ACFM

• Penetrant Testing 5, 6 Penetrant Testing 7 10 10 Minimum A-3



New Jersey Facility – Inspection ISO and CMLs Example



New Jersey Facility – ITP Updates in IDMS

• Update the existing circuits to match the new naming conventions and corrosion loops

• Add new circuits, including inspection-related documentation (e.g., highlighted P&IDs, 
isometrics, etc.)



New Jersey Facility – Benefits
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• DMR provides a technically justified engineering basis 

for inspection; documented and defendable

▪ Because DMR were a collaboration with all stakeholders, 

process safety and mechanical integrity (MI) inputs/outputs 

were better defined and documented

▪ DMR used by the site to evaluate how MI could be affected 

as a result of process changes

• Inspection strategies for piping systems are now 

consistent across the site

• Inspection schedules were resource-leveled year-over-

year to better manage inspection activities

• Helped to decrease risk and enhance MI/reliability



New Jersey Facility – Lessons Learned
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• Site engagement and support were key to successful 
project execution

• Availability of technical resources & documentation were 
critical

▪Heat & Mass Balances

▪Operating Data

▪Pipe Specifications (especially important when 
considering legacy specifications or when changes of 
site ownership occur)

• Dedicated site Project Manager

▪Weekly progress meetings – drive timely 
responses/resolution; key in keeping Pilot on-track

▪Ensured scope-creep was minimized



Our Clients with Specialty Chemical Facilities
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Syed Sher Ali 

Manager, Engineering

+1-346-328-2433

SyedSherAli@absconsulting.com
www.absconsulting.com

https://www.abs-group.com/
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