
SAPPMA Quality Workshop III  

Ian Venter

19-02-2020

Co-presented by: IFPA

1



Pressure Fittings; Conformance 

Ian Venter
19-02-2020 

2



Why Quality Infrastructure 

• The establishment of a Quality infrastructure is a 
key step in the development of any country.

• Quality infrastructure is the system of technical 
capabilities used to raise the quality of goods 
imported traded and exported.

• Quality infrastructure is used to protect markets, 
businesses and consumers and enables countries 
to integrate into the global trade system.
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How do we turn it into sustainable 
quality management?
What exactly is sustainable quality management?

Traditional definition
A system, enterprise or function that can be sustained or maintained 
over a relatively long period of time.
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Overview of Quality Assurance Measures in the Construction of 
Thermoplastic Pipelines
Type of Measure Standards, Directives and 

Regulations
Preferred Application Remarks about the Frequency

Material Tests Manufacture of Compounds, 
Components and pipe Parts

Permanent with certification 
according to DIN EN 10204 (Types of 
Inspection Documents)

Incoming Tests
- Semi-Finished products 

welding and filler 
materials

Fabrication Permanent with the obligation to 
keep records

Intermediate Tests
- Components
- Special Fittings

Fabrication Object-Related with obligation to 
keep records

Final Tests
Outgoing Inspections
-Pipeline Parts
-Assembly Devices

Fabrication, Assembly Object-Related with obligation to 
keep records

Checking of Machines and 
Devices

Fabrication, Assembly At least once per year with 
documentation 

Monitoring of the fabrication 
and laying work

Fabrication, Assembly Permanent with the obligation to 
keep Records

Internal Pressure 
Test/Deformation checks

Assembly Object-Related with 
Documentation 

Training of the supervisory 
personnel 

Fabrication, Assembly Annual updating by attending 
seminars etc.

Training of the Welding, 
Jointing, Adhesive bonding 
personnel

Fabrication, Assembly Annual Requalification Tests

Advanced training of the 
Laying personnel

Courses, Seminars Assembly Every 12 to 6 Months
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Certificate of Conformance 
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Technical File ?
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Technical File ??
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Technical File ???
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Technical File ????
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Your Role in Conformance 
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Your Role does not stop after 
Specification
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Acceptance Process must be 
driven by the Specification
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System Standards
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Normative Standards
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Standards for Fabricated Fittings
 Not all fabricated fittings can be linked to a Local 

standard or normative standard

 Fabricated PVC fittings you may want to link into 
ISO standards such as ISO 21138-1, 2, 3 and or 
ISO 1452-3
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If the standards are not available
 Draw up own documentation based on 

guidelines of a System design code EN805, 
EN 806, other.

 Step 1: Determine the Applicable Directives 
and Standards; 

 Step 2: Conformity Assessment (risk 
assessment, product testing, inspection 
etc.) 

 Step 3. User Instruction and Product Label; 
 Step 4: Building the Technical File; 
 Step 5: Declaration of Conformity marking; 
 Step 6: Ensuring Continued Compliance.
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Information that shall be 
contained in the Technical file 
 Standards for all the components.
 Secondary pipe
 Pipe socket
 Seal ring
 Clip ring
 Solvent cement
 Champhoring
 Depth of insertion marks
 Marking
 Position of marking
 Sample of marking
 Component Quality Plan to be drawn up from this and agreed upon 

and signed off
 Process check sheet for fabrications processes
 Compile check sheets
 Sampling plans
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Design Standards

19



Conformance Standards
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Conformance Standards
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Conformance Standards
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Sampling Procedures Standards
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Sampling Procedures Aim
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Sampling Procedures Applicability
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Sampling Procedures Acceptance Sampling
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Sampling Procedures Statistical Sampling
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Sampling Procedures Ad Hoc Sampling
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Sampling Procedures 100% Inspection

29



Sampling Procedures Standards
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Statistical Method Standards
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Harmonized Standards
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Standards 
 Standards capture what may be 

regarded as best practice in a 
particular field.

 The information in standards has been 
vetted by those deemed to be experts, 
(Legitimate authority in the absence of 
anything more appropriate)

 They are but one of several sources of 
authoritative information 
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What exactly is sustainable 
quality management?
The term management refers to:

All the activities that are used to coordinate, direct, and control an 
organisation. In this context, the term management does not refer to 
people. It refers to activities.

ISO 9001 uses the term top management to refer to people.

A management system refers to:

A set of interrelated or interacting processes that organisations use to 
implement policy and achieve objectives.

One definition of sustainable quality management systems:

Those systems that cover the whole life of the product and which do so 
in a manner that enables them to be successfully implemented in the 
long term
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The manufacturing process 
overview for a utilities project

Raw Material 
Manufacturer

Pipe and Fitting 
Manufacturer

Contractor or 
Utility

PE100/PVC/
Additives 

compounds 
of defined 

composition  
and 

formulation 
complying 

with 
standards

Pipes and 
fittings 

complying 
with 

standards 
and 

specifications

Petro-
chemical 

substances & 
additives 
complying 

with 
standards 

/requirements

Pipes and
fittings

complying
with

standards

PE100/PVC/
Additives 

compounds 
complying 

with 
standards

Input InputOutput Output Process Customer
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The installation and operation process 
overview for a utilities project

Contractor or Utility Utility Operations Branch Utility Custome

Pipeline 
installed and 

commissioned 
in accordance 
with standards 

and 
specifications

Receive a 
supply or 

water or gas 
meeting 

regulatory 
standards 

and 
expectations

Pipes and 
fittings, 

concrete, 
bedding 

material etc.  
complying 

with 
standards and 
specifications

Operate
and maintain

pipeline in
accordance
with internal
procedures 

Take over 
pipeline 
meeting 

operational 
requirements

Input InputOutput Output Process Customer
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A series of strong Quality 
Management Systems provide 
the links
Does your pipe producer have ISO 9001 certification? If so they should 
have quality management systems (QMS) which should be 
implemented at each stage of the manufacturing, installation and 
operation process.

There should be continuity between the different QMS, which, where 
possible, should refer to common standards.
The QMS requirements and associated specifications etc. should be 
tied in to international standards (ISO) whenever possible.
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Raw material manufacturer key 
QMS

Preceding
Processes Purchasing   Manufacturing       Sales    Downstream 

Processes

QMS according 
to ISO 9001

Fully 
documented 
shipments  inc. 
3rd party

QMS according to ISO 
9001

Compliance with 
international regulations
eg. ISO/SANS/Company 
procedures

In compliance with any 
national regulations eg. 
SANS/SABS/SATAS 
Permit conditions

Regularly audit suppliers

QMS according to
ISO 9001

Comprehensive AoC
system
eg. SATAS

Having 3rd party 
certification for the 
compounds – PE100+/ 
PVC formulations

In compliance with any 
national regulations

PVT –Process Verification 
tests
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Pipe and fitting manufacturer key 
QMS

Preceding
Processes Purchasing   Manufacturing       Sales    Downstream 

Processes

QMS according to
ISO 9001

Consider 3rd party 
approved lists
e.g. PE100+

Fully documented 
shipments  inc. 3rd

party certificates

Regularly audit 
raw material 
manufacturer 

QMS according to
ISO 9001

Comprehensive AoC
system
eg. SATAS

Having 3rd party 
certification eg. 
Quality Marks

Use traceability 
code - ISO 12176-4

QMS according 
to ISO 9001

Pipes to be 
marked as per 
standards

Fully 
documented 
shipments  inc. 
3rd party

Offer full 
package of 
jointing tools

Offer on site 
support for large 
projects

Provide practical 
training for 
contractors and 
end users 
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The Quality Plan
A document that describes the standards, quality practices, resources 
and processes related to a particular product or activity
This is the key document within the QMS that describes how the 
different elements fit together to deliver a quality product or service
Quality plans related to manufacturing processes contain a lot of 
information concerning what inspection and testing is undertaken to 
assess whether the product is confirming to the required standards and 
manufacturing requirements
If the manufacturer is a member of a conformity assessment scheme 
then the contents of the quality plan must, as a minimum, comply with 
the requirements of the scheme.
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Design systems /Component
 Designing a process for product 

evaluation
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Aspects to consider for 
inclusions
 Simplified Flow diagram
 Approved Samples 
 Specification sheets, QC checklists 
 Potential Defects
 Contracts 
 Sample Reviews
 Product inspections
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Do you know what makes it 
work?
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Does your supplier satisfy your 
needs?
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Samples

Perform critical and specific Type Testing 
Perform comparative tests if needed 
Design Batch Release and Process Verification tests 
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Specification Sheets
Clear and Concise summary of what is CTQ Critical to Quality 
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Clarification in Advance 
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Specification Sheet 
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What is expected 
Checkpoint Requirement 

System Component Drawings All drawings details needed to allow for layout drawings of the 
system E.g. Hight Width Length as well as tolerances.

Dimensional  Component Technical Drawings QC of all critical dimensions, allowing for measurements 
forming part of sampling plans including critical Tolerances.

Finished Goods, Assembly Technical drawings and details Detailed positioning of components in relationship to one 
another to complete a product. Product positioning and 
jointing in relation to other product related to the method of 
jointing and the system application. Gasketing and Torqueing 
and alignment requirements need to be reflected or referred 
to 

Mass of critical components and Total Net Weight of the 
assembled product 

Mass of components and assembled product with tolerance 
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Tolerances can cost you 
Know what the UCL and LCL for critical points need to be 

UCL- Upper Control Limit
LCL- Lower Control Limit 50



Potential Defects Chart 
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Photos
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Design your Measurement 
System
 Purpose:
 We are looking to establish a baseline performance for the current 

processes and over time we want to develop improvements of the 
performance of the process.

 What input, process, output info will be Critical To Quality (CTQ)
 What is a defect, unit, and opportunity that can be obtained from the 

measurement system. 
 What is your data collection plan? How much data did you collect? 

How did you sample? 
 What did you do to ensure the reliability and validity of the 

measurement process?
 Can you graphically display the data such that you can work with the 

outcome? 
 What is the current status of the outcomes, to what action does it 

lead.

53



Agree on AQL
 The acceptable quality limit (AQL) is 

the worst tolerable process average 
(mean) in percentage or ratio that is 
still considered acceptable; that is, it is 
at an acceptable quality level. Closely 
related terms are the rejectable quality 
limit and rejectable quality level (RQL).
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AQL at a glance 
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Design your Contract 
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Determine method of inspection (Third Party 
independent, number of samples and pass-fail 
allowances)
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Determine Line Sampling 
Frequencies 
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Samples 
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Update your SMART system
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Do you now what is required?
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Do not wait till it is too late, plan.
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FOB vs responsible approach

64



The numbers do the talking
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Ad hoc Sampling can not give you this
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How can we help you?
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Designing a Component for a 
system 
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Design Application
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Design Application Continue
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Some loads to consider 
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Length Change 
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Length Change Compensation
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Pipe connection options 
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Fitting Component

Fitting component, other than a pipe, which allows 
pipeline deviation, change of direction or bore. In 
addition, flanged socket pieces, flanged-spigot 
pieces and collars/couplings are defined as fittings 
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Misunderstanding Design Specification
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Misunderstanding Design Specification
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Misunderstanding Design Specification
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Characteristic design values 
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Temperature and stiffness
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Reduction factors for strength in 
relation to temperature
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Design graphs 
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Design Graphs Continue
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Reduction Coefficients 
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Heat Aging
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Guidance for Assessment 
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HDPE /PVC/PP Pipe and 
Components 
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Quality Plans for Assessment of 
Conformancy
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Diagram representing a typical quality 
plan for a pipe or fitting manufacturer

Testing undertaken by an Inspection Body
once or twice per year under the mandate
of a Certification Body

Testing undertaken by the manufacturer

Product
development ProductionBa

tc
h

TT’s BRT’s  (each batch)

2015 2016

TT: Type Tests
BRT: Batch Release Tests
PVT: Process Verification Tests
AT: Audit Tests

PVT’s (every year on selected items) PVT’sPVT’s

AT AT AT
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The key elements of a sustainable 
quality management system
 Simplify and minimize the number of procedures as far as 

practical whilst complying with standards and ensuring quality
 Only employ procedures and systems that add value to the 

process and keep them as simple as is practical
 Encourage the use of industry organizations that promote 

consistently high-quality products through 3rd party testing, 
such as the PE100+ Association/ SAVA / SAPPMA / IFPA / 
JASWIC

 Encourage the use of conformity assessment schemes and 
quality marks as these provide a simple and quick means for 
end users to determine whether a pipe or fitting complies with 
relevant standards – eg. PE100+ Association/ SAVA / 
SAPPMA / IFPA / JASWIC

 Encourage continuity between the quality systems of different 
stakeholders by referring to common standards and 
procedures (Procurement Process)– avoid the 
weakest link !
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Certification Schemes 
 Let us look at a variety of certification schemes that exists;

 Accredited VS Non-Accredited
 Regulated VS Non-Regulated
 Compulsory VS Non-Compulsory 
 National, Regional, International

 Schemes that allow or mandate the use of a product 
certification mark and others don’t.

 Compulsory certification does not have to be entirely handled 
by government authorities. Certification can be issued on the 
basis of reports from accredited private laboratories.
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Guidance standards for 
Conformancy assessment  
 Fortunately there is some guidance out there: ISO/IEC 

10765 and 10767 

 ISO/IEC 17065; Conformity assessment –
Requirements for bodies certifying products, processes 
and services

 ISO/IEC 10767; Conformity assessment- Fundamentals 
of product certification and guidelines for product 
certification schemes.
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 Conformance: Conformance is the 
precision with which the product or 
service meets the specified 
standards.

Dimension of Quality (Conformance)
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The Elements of Conformity assessment need 
to be understood.
Definition of conformity assessment: Conformity Assessment 
is defined in ISO/IEC 17000 as; 
The demonstration that specified requirements relating to a 
product, process, system, person or body are fulfilled. 

i.e. does the product fulfil these requirements

Conformity Assessment is not the evaluation of the quality 
of a product, process or system
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The Elements of Conformity assessment 
need to be understood.

Definition of conformity inspection: Inspection is defined in 
ISO/IEC 17000 as; The examination of a product design, product, 
service, process or plant/installation, and determination of the 
conformity with specific requirements or, on the basis of 
professional judgement, general requirements.

The results of inspection may be used to support certification
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The Elements of Conformity assessment need 
to be understood.

Definition of testing: Testing as defined in ISO/IEC 17000; 

Testing: Determination of one or more characteristic s of an 
object of conformity assessment according to a procedure

Procedure: Specified way to carry out an activity or a process

The results of inspection may be used to support 
certification 
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The Elements of Conformity assessment need 
to be understood.
The definition of certification: Certification as defined in 
ISO/IEC 17000;

Certification: Third-party attestation related to products, 
processes, systems or persons

A certificate is not a test report 

Attestation: The issue of a statement by an organization that they 
have undertaken review(assessment) to verify that a product etc. 
has demonstrated compliance (conformity) with particular 
requirements set out in the conformancy scheme documents and 
related standards etc.
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NB: Understand your 
Conformance objectives 
 Have realistic objectives- How much testing do we want 

to do on a regular basis, what is practice and 
affordable? 

 Remember certification bodies do not automatically 
understand or know your specific system needs, and 
will from a content point of view only have the minimum 
required assessment fundamentals to be able to be 
certified as a certification body.

 It will be important that you familiarize yourself with the 
assessment fundamentals of your suppliers certification 
bodies to ensure that the criteria of importance to your 
system as a minimum is covered.
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Product Quality
 As it is now quite clear that certification does not deal with product or 

service quality, it will be of importance to focus more attention on 
control systems for product and services.

 Over and above the above stated information, it will be of 
importance to understand if the manufacturers PQP Product Quality 
Plans are in line with sound quality principles and standards and to 
ensure that they are included per product standard in the Quality 
Management system SANS ISO 9001 of each manufacturer or 
supplier of goods or services.

 Each manufacturer supplier of goods needs to have a QCP(Manufacturer) 

Quality Control Plan in line with its capabilities to ensure that 
compliant products are shipped and supplied. 

 All recipients of products and services need to have in place a 
 QCP(Purchaser) Quality Control Plan aligned with the capabilities of its 

suppliers of product and services to ensure compliance to 
specification.
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 Conformity assessment. Any activity 
concerned with determining directly or 
indirectly that relevant requirements 
are fulfilled (ISO/IEC Guide 2).

 Conformity control. Ensuring that 
products remain conforming once they 
have been certified as conforming.

Conformity assessment VS Conformity 
Control
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Presentation Notes
Once standards have been adopted responsible bodies need to assess the performance of goods to determine if they conform to relevant standards.

Without effective conformity assessment standards have little value

A conformity scheme is a regularized way of undertaking conformity assessment and then certifying the results




 The resources needed to determine conformity 
might be considerable; gauges, test equipment, 
specialist skills and knowledge and therefore rather 
than equip every worker with the means to 
determine conformity, the task is managed by a 
separate group of dedicated specialists. In effect 
these specialists support the worker and allow the 
worker to make the judgement on acceptability. But 
when this judgement remains with the specialists it 
again removes the worker's right to self-control.

Resources needed to determine 
conformity
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Presentation Notes
Skilled people
Instruments 
Knowledge 
Through a specific process need to work together to assess conformity, 
You want to keep the responsibility with the manufacturer or the worker as he will ultimately be kept responsible 





Elements for Managing System/Product 
Performance 

As with other materials, the life is dependent on manufacture, 
transport, handling, installation, operation, protection from third 
party damage and other external factors. 

Provided that pipeline system components are appraised and supplied 
to nominated industry standards under third-party product 
certification systems, and provided pipelines are designed and 
constructed correctly, then the likelihood of failure is minimized. 
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How long will it last?
For correctly manufactured and installed systems, the actual life cannot 
be predicted, but can logically be expected to be well in excess of 100 
years before major rehabilitation is required. 

If a system life is to be assigned beyond 100 years, it has to be based on 
the likelihood of failure arising from the above factors, not the pipe 
regression curve. Pipe strength has been shown not to decrease with 
time-in fact, it increases slightly. "Instantaneous " burst pressure after a 
period in service will be at least equal to that of new pipe. 
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Questions and Answers 
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