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Canadian construction projects typically have three broad classifications: residential, 
commercial, and industrial.  In residential construction, quality is often defaulted to the civic 
code inspectors.  If it doesn’t contravene code, it passes.  In commercial construction, there is 
fundamental quality and as long as you can show the architect that the basics have been met 
(typically codes, structural, electrical, and safety components), it is OK.  Industrial quality is 
much different because when something goes wrong it could involve a plant shut down or 
someone getting hurt – or both – and the cost involved is massive.   
 
Since industrial construction projects are the natural fit for Industrial Engineers, we will focus 
there.  For quality, let’s standardize terms of Quality Assurance (QA) and Quality Control (QC).  
QA is concerned with ensuring there is a work process in place and being followed for all aspects 
of work to be executed, QC is confirming that the output from the work processes meets 
expectations. 
 
There is (or should be) a substantial budget for quality in an industrial facility project.  When an 
industrial plant goes down – continuous processing for oil, chemical, mining, etc – there is a 
huge loss of production.  Risk of additional problems is high when an emergency shutdown 
occurs - maintenance is typically required before restarting.  The cost associated with a quality 
issue can be huge, particularly if the result is an injury / fatality or a fire. 
 
Quality issues originating from construction project execution are often determined to be the root 
cause of plant shutdowns.   
 
Let’s assume a construction project includes the engineering, materials and equipment 
procurement, and construction of the facility (known as EPC projects).  These projects are often 
awarded as a single contract to large integrated companies with specialized industry-specific 
knowledge.  The contracting company does the engineering, purchases all the materials and 
equipment, constructs the facility, and hands over the ‘key’ when it is finished. 
 
Issues that arise during the engineering phase have a huge impact on overall plant production 
capabilities.  QA issues include folks on the project not following the processes and integrating 
the work of small highly specialized engineering firms with no engineering processes 
(sometimes offshore firms) into the main body of project engineering.  Typical QC issues are 
calculation errors, software bugs, and lack of standardization to common specifications.  
Undersizing or oversizing elements of the production process will have a lasting impact until 
they are corrected – typically they will not be discovered until the plant has been fully 
commissioned and is operating.  Wrong materials or metallurgy in some areas may result in 
premature wear or even fires.  Every aspect of the engineering design must be checked and re-
checked.  Small engineering mistakes in the industrial world can cost owner companies hundreds 
of millions of dollars in repairs and lost production (check a few of the lawsuits underway). 
 
Procurement is a very high risk to the completed project – as well as to the project’s timely 
execution.  You need to have a robust supplier quality surveillance system in place to monitor 



how items you have purchased are being manufactured.  There are often several layers of 
suppliers involved in the manufacture of a single piece of major equipment.  These sub-suppliers 
may not have the same level of quality in their output as the main supplier – the one contracted 
to provide the equipment.  When issues arise due to supplier or sub-supplier problems on key 
equipment, the result is either major schedule delays during construction, delays during 
commissioning and start-up, or significant downtime once the plant is operating – all very 
expensive scenarios. 
 
Construction quality is focused on building exactly to the drawings and specifications.  Any 
deviations require approval from the engineer responsible for the design.  Construction is very 
QC-heavy and relies on the Inspection and Testing Plans (ITPs) to guide quality inspectors and 
drive execution / documentation of test results.   ITPs are developed for major components of the 
overall construction and the QA team ensures they are completed as required.  Any deviations 
from the drawings or specifications are noted on the drawings in red pen along with the log 
number of the document that authorized the deviation.  These ‘red-line’ drawings are used to 
update the construction drawings and then archived.  The updated CAD drawings become the 
‘as-built’ drawings. 
 
At the end of the project, Quality must ensure that all the documents needed to operate and 
maintain the facility are turned over to the owner.  The documents include information and 
manufacturer recommendations for each piece of equipment (from 3000 HP compressors and 
turbines down to the shop door closing / latching mechanisms), warranty information, ITP test 
result packages, standards, and as-built drawings.  Everything must be organized and itemized 
for entry into the maintenance management system. 
 
In industrial construction, quality is a major issue.  The cost of quality-related defects that are 
project-related is huge.  Significant QA and QC effort goes into ensuring the quality of 
engineering, the supplied equipment, and facility construction is high.  There is too much at stake 
to not do it right. 
 
 


