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Introduction

■ Need for Composite Repairs

■ Various types of composite repair systems have been in place across the 

years and are still being used to restore strength to weakened metallic 

substrates damaged by corrosion, abrasion, impact etc.



Introduction

■ Compliant V/s Non-Compliant Repairs

■ Repairs can normally be divided into two broad categories based on the 

methodology adopted

■ Both are being used worldwide to address the various problems faced by 

plants when it comes to the damaging effects of wear and chemical attack 

on pipes and equipment

■ Our desired scenario

- A safe, reliable system that can last for an intended lifetime

- What must the applied system go through? 

– Various internal and external loads, effects of chemicals (water to hydrocarbons and 

many more), corrosive external environment and multiple wear modes

■ Both compliant and non-compliant repairs basically appear the same; so 

where’s the difference?



Introduction

■ Compliant V/s Non-Compliant Repairs

■ Compliant Repairs

- Designed using scientific methods and engineering formulae

- Each design in unique

- Applied only by validated and certified installers

- Fully traceable 

- Confidence to the end user

– Product quality

– Process control

■ Non - Compliant Repairs

- Designed on the need of the hour and often based on empirical design 

calculations – not scientific methods

- Traceability is not guaranteed

- Liabilities?



Introduction

■ Governing Standards:

[The above standards are available for purchase through the websites of ISO and ASME]

ISO 24817:2015

Petroleum, petrochemical and natural gas 

industries – Composite repairs for pipework –

Qualification and design, installation, testing 

and inspection

ASME PCC – 2 – 2015

Repair of Pressure Equipment and Piping



Technical Considerations – Process Parameters

■ System Life Cycle

■ Qualification of the repair system

■ Design

■ Installation, testing and inspection

■ Validation process and control

■ On-going integrity management through repair design life

■ Decommissioning of engineered composite repair



Technical Considerations – Process Parameters

■ Qualification of the repair system

■ Even before a product (system) can be recommended for a particular 

application or situation, it must be pre-qualified for that scenario; else the 

final repair is considered to be non-compliant

■ Pre-qualification tests (adapted from ISO 24817:2015; for information / educational purposes only):

- Mechanical properties

– Young’s modulus

– Poisson’s ratio

– Shear modulus

– Thermal expansion coefficient

– Tg (Glass transition temperature) or HDT (Heat Distortion Temperature) 

of the resin when cured at relevant temperatures

– Barcol or Shore Hardness 

- Adhesion strength

– Lap shear

- Performance data

– Energy release rate

– Short-term pipe spool survival test (ISO 24817, Annex C)

– Impact survival test (ISO 24817, Annex F)
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Technical Considerations – Process Parameters

■ Qualification of the repair system

■ Belzona®  SuperWrap II - Published Performance Data



Technical Considerations – Process Parameters

■ Design 

■ Each repair is unique and designed only by certified designers using the 

methodology defined in the standard

■ Designers must pass rigorous validation exams and meet minimum levels of 

competence

■ Two design scenarios: Type A (Thin-wall defects) and Type B (Through-wall 

defects)

Thin wall defects Through wall defects



Technical Considerations – Process Parameters

■ Design

■ Every design problem is only as good as the quality of the input

■ The input is provided by the client through ASR forms as shown below: 

Belzona SuperWrap ASR Form.xlsx
Belzona SuperWrap ASR Form.xlsx


Technical Considerations – Process Parameters

■ Design

■ There are two outputs to every design problem which then becomes the 

basis for estimating the quantity of materials required, costs, planning  of 

operational activities etc.

- Thickness of the repair (minimum required in axial / circumferential direction, 

whichever is larger and within the constraint imposed by the standard)

, where D is the outer diameter of the pipe 

- Total axial extent (total length of the repair and consists of the defect size, axial 

length of the repair and the taper length which is set to approximately 5 times the 

thickness of the system in either direction)  



Technical Considerations – Process Parameters

■ Installation, testing and inspection

■ Just as every design problem is only as the input received, every 

application is only as good as the quality of the installers responsible for 

installing the system in line with the design specifications, while ensuring 

that all Application Reports and necessary QA / QC documentation are 

duly filled through the course of the application 

■ In order for the repair to be compliant, the level of training of the Installer 

(or Supervisor) and the class of repair is important as mandated by the 

standard. Belzona® uses a slightly stricter approach here:

Class 1 repairs can be carried out by 

Validated Installers

Class 2 and Class 3 repairs can be carried 

out by Validated Installers only when the 

application is Supervised by Validated 

Supervisors

Belzona SuperWrap Application and QC Reports.pdf
Belzona SuperWrap Application and QC Reports.pdf


Technical Considerations – Process Parameters

■ Installation, testing and inspection

■ It is critical that various checks are carried out at “Hold Points” as defined 

in the table below:



Technical Considerations – Process Parameters

■ Validation process and control

■ The validation process is strictly controlled through a series of intensive 

courses, rigorous theoretical examinations and practical validation in 

accordance with the requirements of the appropriate sections of ISO 

24817:2015 standard

■ All personnel need to undergo and pass the validated Installers course,  

have adequate years of experience and a current certification as mandated 

by the standard, prior to be eligible to attend the validated Supervisor’s 

course

■ All validated Installers and Supervisors are issued 

■ Point to remember: Class 2 and Class 3 repairs need to have at least one 

validated Supervisor on site to oversee the works at all times!



Technical Considerations – Process Parameters

■ Validation process and control



Technical Considerations – Process Parameters

■ On-going integrity management through repair design life

■ An important stage in the whole process and is the responsibility of the end 

user to adopt a Risk Based Approach (RBI) type of inspection technique

- Due consideration must be given to the reason for which the engineered 

compliant composite repair system was required in the first place

- For external corrosion mechanisms and externally applied loads (such as in case 

of buried or submerged pipes), the integrity of the composite wrap may be 

examined visually and by using other non-destructive techniques as applicable

- For internal corrosion modes, the client may use any technique as may be 

convenient to them and appropriate to the situation at hand. 

– Belzona®  has carried out X-Ray detection tests and results have proven to be 

excellent as shown on the next slide



Technical Considerations – Process Parameters

■ On-going integrity management through repair design life



Technical Considerations – Process Parameters

■ Decommissioning of engineered composite repair

■ A decision that is typically taken as the engineered composite repair 

approaches its design life

■ Adequate systems of work and documentation must be maintained –

minutes of meetings shall be recorded; points raised and observations 

shall be noted.

■ The final (timely and informed) decision would basically be to proceed with 

a further repair or to seek a replacement of the composite repair system as 

appropriate



Technical Considerations – Product Parameters

■ Belzona® Sue 


