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This article
discusses why
Construction
Quality
Management
(CQM) is the
key to delivering
successful
capital projects
and outlines
some of the
challenges
encountered
from a
construction/
field execution
perspective,
rather than
design/
engineering
perspective.
It highlights
the pivotal
role of CQM in
ensuring that
a facility has
good operability
and availability
as well as high
reliability and
maintainability.

Construction Quality: the Key to
Successful Capital Projects Delivery
by Jay Lad and Bruce Beck

W

Introduction
hat is deemed a successful capital
project? Is it one which is built
on time, within budget, in a safe
manner with good design and great

quality?
Many, in short, would answer yes. However,
the true success of a project should be judged on
how well the facility performs from an operability, availability, reliability, and maintainability
perspective. This is the real test on how good
a facility has been designed and built! Therefore:
A successful project is where a facility
reaches optimal operation, in a safe manner, and in the shortest possible time-frame,
generating cash at the earliest possible
opportunity.
A successful project is where a facility
achieves a high availability and reliability during the first-cycle operation, maximizing cash flow through the first-cycle
operation.

Background
The life sciences sector, predominantly a regulated industry, is well served from a design/
engineering perspective. It has many design
guides readily available, such as the ISPE
Baseline® Guides and GAMP®, ASTM E2500, etc.
Designing quality into a facility has become the
standard and the norm for biopharmaceutical
facilities. Also, the culture of Good Engineering
Practice (GEP) and Good Documentation Practice (GDP) is a well established concept across
many market and industrial sectors.
However, a well designed facility with excellent quality and specification has little or no
value if the design is not properly translated
into the construction and start-up of the facility.
©Copyright ISPE 2009

There are many different delivery methods for
capital projects; however, all approaches tend to
involve taking a design, breaking it down into
manageable packages, and sub-contracting the
work packages in a manner which will allow
the constructor to reduce his risks and make
a reasonable fee on the project. Therefore, a
constructor does not really build a facility; he
simply selects and manages sub-contractors.
Therefore, the facility one builds is as good
as the selection and management of the
sub-contractors!
In general, biopharmaceutical facility design/
construction is an “evolving/changing” world. It
is a world where ideas, concepts, and designs
are developed by engineers/scientists and which
constructors attempt to bring to reality. Often,
at the design phase of a project, the products
are still in the development phase and yet to be
fully characterized and understood. As a result,
aspects of the facility often evolve and change
during the design and construction phases of
the project. In some extreme cases, the facility
can be completely redesigned mid way through
a project.
However, in stark contrast, the world of
pharmaceutical manufacturing is a “precise”
world, heavily scrutinized and under strict
Quality Assurance/Quality Control (QA/QC)
control. It can be characterized by its “batch
sheet” mentality.
For a long time, engineering groups have
been trying to apply the batch sheet mindset
to the evolving/changing world of engineering
and construction, often resulting in escalating
costs and large program over-runs/delays.
The biopharmaceutical industry is very
competent in the QA/QC of its manufacturing
processes, but struggles to extend this competency in quality to the delivery of capital
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projects. Delivery of capital projects
and construction quality are not always
the core competencies of the owners;
however, it is extremely important to
a successful project.
Construction companies tend to be
field execution driven with their focus
on safety. Ideally, safety and quality
should be combined to deliver projects
with zero accidents and zero defects/
punch lists. Using industry standards,
such as ISO9000, can assure that construction companies have fundamentally sound management practices and
a foundation for quality.
At the outset of a project, the appropriate level of quality must be determined for all phases of the project.
This is usually established for the engineering and the qualification phases
of the project. However, it is usually
overlooked for the construction and
commissioning phases of the project,
probably the two most critical phases
of the project that impact operability,
availability, reliability, and maintainability of a facility.
At the start of a project, the start
date and end dates are usually set in
stone and it is usual for the design,
engineering, and construction phases of
the project to over-run. However, there
is not much room for the commissioning
phase of the project to over-run, as it
is the penultimate phase of the project,
prior to qualification and handover to
the client. It also is one of the most critical and hazardous phases of the project,
largely due to the fact that systems are
energized and started-up.
A good constructor should normally
have a commissioning plan developed at
the pre-construction stage of a project.
The objective being that the most critical and dangerous parts of the project
is fully mapped out and costed, even
before the construction has started.
(See Figure 1 for an approach to commissioning).
However, a well planned commissioning program with excellent protocols and check sheets is of no value if the
construction of the overall facility is of
a poor quality and littered with defects.
Therefore, the overall commissioning
effort will ultimately prove to be more
hazardous, troublesome, and costly.
2

Figure 1. Commissioning flowchart.

It is clear from the above that at the
pre-construction stage of the project, the
approach to construction quality should
be fully established in a construction
quality plan. The level of quality to be
applied to the project should be clearly
laid out and fully understood by all
parties.
The term “quality” in the life sciences
industry has significant connotation
and emphasis as absolutely central to
the mission of the business. The concept
of quality also has importance in the
construction industry, especially in the
delivery of new or modified biopharmaceutical facilities. The type of quality issues addressed during the construction
phase may range from potential product
quality impacting issues to more commonly quality deficiencies that are an
operational and/or maintenance type
issue (e.g., heat tracing for external
piping not installed properly, resulting
in frozen pipe work during extreme cold
weather conditions). These types of quality issues are often a nuisance and costly
to address after construction handover.
They also can hinder operability, availability, and reliability of facilities.
Establishing a culture of quality
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within an organization is not something
that can be implemented quickly. It
requires a complete turnaround in
corporate culture and management approach as compared to the traditional
way of top management giving orders
and employees merely obeying them.
It’s also a slow and gradual process,
which requires substantial investment
and commitment, which may not always
make commercial sense in the construction industry. The main two factors
which may cause this are highlighted
below:
• Product Diversity
All buildings/facilities are unique.
Quality is seen as consisting of those
features, which meet the specific
needs of an industry, market sector,
or customer and thereby provide
satisfaction, supplemented with a
proviso of freedom from defects.
• Organizational Stability
The construction industry has a
high number of collapses, especially
during a downturn in the economy.
Thus, commitment toward quality
strategies and policies that may take
©Copyright ISPE 2009
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several years to provide “pay offs”
may be perceived as futile or a misdirection of resources. As compared to
the head office, the construction site
is transitory. Teams specially formed
for a project may cease to exist after
contractual obligations end. Add to
this the fact that the implementation
of quality in construction requires
the selection of the appropriate
sub-contractors who would commit
to the quality process and develop
a true quality attitude.
From the above, it would appear logical
in some instances to have the construction quality function managed by a third
party; one who really understands field
execution, safety, and can bring the
appropriate level of quality to the field
game of construction.
Is it the architect, engineer, or
would it make more sense to have a
commissioning firm work closely with
the construction company to integrate
quality into construction and hence
leveraging this into commissioning
and qualification. (See Figure 2 for an
integrated approach to commissioning
and qualification).
A commissioning firm which understands field safety, construction quality,
and qualification requirements may
be ideally placed to take on the role of
“Construction Quality Management
(CQM).” If executed properly, not only
can this role be carried out in a cost
effective and independent manner,
but also add great value to both the
constructor and the end client.
So how can a commissioning company deliver the right quality to the
construction activities in the field?
This can be achieved by adapting the
principles of Good Engineering Practice
and Good Documentation Practice to
suit construction.
This section outlines the general
process that could be employed in the
execution of quality management of
construction projects. The program
should be tailored for each project to
ensure proper levels of continuing quality are achieved. The program should
form the basis of, and should be a prerequisite to successful commissioning
and qualification.
©Copyright ISPE 2009

Construction Quality
Management
(CQM) Program
The Construction Quality Management
(CQM) program is the enabling process
that allows clients to use other construction contractors with varying levels of
regulated industry project expertise,
yet be assured that the outcome is a
trouble-free commissioning, qualification, and validation execution ensuring
a reduced time to market.
The overall approach is to apply quality concepts and practices to the construction activities to ensure that the
facility is delivered on time, as specified,
defect free and in an operable state. One
of the primary objectives of the CQM
Program is to raise the importance of
“quality” and “self inspections” to the
constructor/sub-contractors in order to
prevent deficiencies, minimize defective
work, and strive toward a zero critical
items punch list.
Ultimately, a facility with a good
construction quality program and
minimal defects is more likely to have

a smooth and trouble free transition
into the commissioning/qualification
phase of the project.
The CQM Program should ensure
proper construction turnover and that
systems are ready for commissioning.
For GMP critical systems, enhanced
commissioning should then be performed to ensure that commissioning
activities and documentation can be
leveraged into qualification, hence,
reducing time-to-market.
The level of quality for any project is
defined by the contract requirements,
drawings, specifications, current Good
Manufacturing Practices (cGMP) and
approved quality assurance/quality
control guidelines.
As the design begins to crystallize
during the development stage, the CQM
Manager in conjunction with the client
should begin to develop a project specific
Construction Quality Plan, documenting the key steps it will take to deliver
a building/facility that is fit for purpose.
It is crucial to establish clear goals and
objectives for the project, which will

Figure 2. Integrated Commissioning and Qualification (ICQ) flowchart.
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establish an appropriate level of quality
expectations. As soon as the goals are
set, the CQM Manager should develop
a detailed Construction Quality Plan
encompassing:
• Roles and Responsibilities
• Submittal Quality Management
• Subcontractor Quality Management
• Definition of Required Turn-Over
Documentation
• Material and Field Quality Management
• Discrepancy Management and Control
• Training of Client personnel
• Hand-Over to Client
In order to effectively manage and
execute the construction quality, the
Construction Quality Plan needs to be

part of an overall CQM Program. The
CQM Program should form the basis for
integrating construction with commissioning. The aim of the CQM Program
is to reduce cost and time to market
through a number of critical steps as
identified below - Figures 3 and 4.

1. Risk Assessment and
Criticality Analysis
At the start of a project, it is important
to identify and understand critical
aspects of the entire project that will
impact schedule and cost.
Currently, risk analysis is carried
out at the design phase of a project,
by the engineers and end users, usually from a design and engineering
perspective. The result normally
captures the client’s expectations by
classifying systems into critical/direct
impact systems and non-critical/indi-

rect impact systems. This is obviously
significant because critical systems,
or higher risk systems, require a
higher level of documentation and
field inspections.
However, it is just as important to
identify and assess the risks to the
project from a field execution perspective. Therefore, at the pre-construction
stage, the risk assessments also should
be carried out from a field perspective,
identifying/assessing the criticality
and interdependencies of systems, not
just from a quality perspective, but
also from a schedule impact perspective. This should apply to all systems,
not just GMP impacting systems, and
should be carried out by the CQM
manager, constructor, and the client.
A risk assessment, which is executed
from both a “quality” and “schedule”
perspective, will allow the field team
to focus with the end in mind.

2. Audits for Approved for
Construction (AFC) Drawings
and in the Field

Figure 3. Approach to project quality.
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Compliance audits are normally carried
out at the design phase of a project, by
the engineers and end users, usually
from a GMP/GEP perspective. The result normally captures a lot of potential
issues, largely from a regulatory, operability, and maintainability perspective.
However, often little or no auditing is
carried out from a construction/field
execution perspective.
The CQM manager should perform
field audits, focused on high risk/critical systems that have been identified
during the risk and criticality analysis.
The primary objective of the field audits
should be to highlight construction
quality issues that may impact start-up/
commissioning, and hence, the overall
project schedule. The field auditing
should be supported by a formal process
to record, manage, and resolve issues.
Ideally, the CQM manager also should
perform compliance audits on “Approved
for Construction” documentation prior to
start of work as well as review bid packages to assure that the requirements
of the operating company are included
and delivered. This is applicable to both
vendors and sub-contractors. Regular
meetings should be held with vendors/
©Copyright ISPE 2009
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Figure 4. Project execution organization.

sub-contractors in order to ensure that
specifications are understood and appropriate procedures are in place.

3. Turn-Over Package (TOP)
Definition and Organization
The CQM manager should develop the
Turn-Over Package (TOP) procedure,
ideally at the preconstruction stage of
the project. This procedure should be
discussed and agreed with the constructor and sub-contractors as they will ultimately be responsible for assembling
the TOPs. The CQM manager should
audit the development of the TOPs and
conduct a final review at hand-over
stage. This should guarantee a high
quality package, which should include
all required up to date documentation
from vendors, engineering, CM field
activities, procurements, etc.
The organization of the TOP is
extremely critical to the success of the
qualification process; therefore, it must
be structured and indexed in such a way
that the client is able to leverage the
documentation and data into qualification.
However, the TOP also is critical
from an operation and maintenance
perspective. Once the facility has
been completed, the commissioning
and qualification documentation will
©Copyright ISPE 2009

certainly support the regulatory effort.
However, a good TOP also should consider how the facility will be operated
and maintained after hand-over and
what documentation will be required
to achieve this. Figure 5, illustrates
a two tier TOP architecture. The first
tier documents are those deemed to be
critical to plant operation, commissioning and qualification. The second tier
documents are largely those documents
that will be referenced by the first tier
documents.
• Tier 1: Equipment Data Book (EDB)
The EDB should provide plant engineers, supervisors, and maintenance
personnel with an accurate reference
file for maintaining the plant equipment to the optimum performance
level. These files should contain all
information relevant to a piece of
equipment grouped by area and
purchase order. The bulk of this
information should be made up from
vendor supplied documentation.
• Tier 1: System Data Book (SDB)
The SDB should provide information
to a particular part of the plant set by
system boundaries. The SDB should
aid plant engineers, supervisors,
and maintenance personnel with

an accurate reference to the location
of equipment, instruments, system
boundaries, etc. for maintaining the
plant equipment to the optimum
performance level. Where documentation is not inserted in the SDB, but
required for the system, reference
should be made to the documents
location, i.e., equipment data files,
contractor turn over packs, etc.
• Tier 1: Record Data Book (RDB)
The RDB should contain all records,
latest revisions of drawings, and
detail documentation for the project.
Ideally, this should be broken out by
discipline. In general, the RDB also
should provide useful information
for plant engineers, supervisors,
maintenance personnel, as well as
regulatory authorities.
• Tier 1: Commissioning and Qualification Documentation
The commissioning and qualification
documentation should be a collection
of documentation packs generated
by commissioning and qualification
engineers to prove systems, plant,
and equipment are acceptable for
production and where applicable to
regulative authorities.
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Figure 5. Turn-Over Package (TOP) organization.

• Tier 2: Construction Management
Turnover Pack
Construction Management TOP
should be a collection of construction
documentation generated by construction manager’s sub-contractors
and should include:
- Electrical and Instrumentation
Contractor’s Turnover Packs
- Mechanical Contractor’s Turnover Packs
- Civil Contractor’s Turnover
Packs

4. Establishment of
Appropriate Field Procedures
The CQM manager should identify and
establish appropriate field testing procedures necessary to execute the project. The field testing procedures may
include procedures that govern protocol
and documentation formats, testing and
inspection procedures (as occasionally
provided by sub-contractors as part of
their quality program), documentation
storage and distribution procedures,
and project punch-list procedures.

5. Training of Key Personnel
and Contractor Staff
The quality culture of “right first time”
should be developed within the project
team through a training program. All
key construction personnel and subcontractor staff directly involved in
completing documentation for project
turn-over packs should be trained, as
a minimum, in Good Documentation
Practices, as well as relevant SOPs
and field procedures established for
the project.
6

6. Traceability and Control of
Field Changes
During the design/engineering phase,
design changes are usually managed
and controlled extremely well. However,
the management and control of field
changes is usually overlooked. Often
there are more changes in the field
then there are in the design phase.
Therefore, traceability and control of
field changes should be a high priority
for the overall project team, as field
changes may compromise operability,
safety, quality, schedule, and costs.
The CQM manager should ensure,
as a minimum, that field changes are
properly assessed from a safety, quality,
schedule, and costs perspective. He also
should ensure that the field changes
are recorded, properly documented,
dated, assigned accountability, audited,
signed, and properly filed. “Red flag”
items should be prioritized for action.

7. Use of Appropriate
Construction Forms
All check forms to be used for system
fabrication, installation, and testing
should be in compliance with Good
Engineering Practice requirements.
The forms also should be checked for
suitability and contents as they may be
used as leveraged data, hence, eliminating duplication of effort.

Case Study: Construction
Quality Management (CQM)
Background
In 2002, Eli Lilly committed to build a
new biotech facility in the USA, which
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was critical to its long term strategy in
biotechnology. The facility incorporated
nearly 500,000 sq. ft. of laboratory, pilot
plant, and administrative space and
cost more than $200 million.
Several years prior to this project,
Lilly had spent significant effort in
strengthening its Commissioning and
Qualification (C&Q) programs throughout the corporation. These improvements were based largely on the ISPE
Baseline® Guide for Commissioning and
Qualification, Volume 5. This effort had
resulted in the development of a well
defined and structured C&Q program,
which helped deliver a better quality of
deliverables, but most importantly, provided significant cost and schedule savings in the delivery of capital projects. As
a result of this effort, Lilly’s Corporate
C&Q Group recognized that “construction quality” was critical to the success
and efficiency of the overall C&Q effort.
As a result, Lilly set up focus groups
which begun working with contractors
in order to identify critical factors that
improved construction quality. These
focus groups in conjunction with local
contractors, identified critical steps that
affected construction quality and began
implementing them on various projects
that were being executed by Lilly.
When Lilly issued the request
for proposal for the new biotechnology facility, it included a requirement
that bidders submit their Corporate
Construction Quality Program and
specifically their plan for managing
quality on Lilly’s new biotech project.
The ability to clearly articulate a well
defined construction quality program/
approach for the project was a significant factor in awarding the contract.

Construction Quality
Management (CQM)
Following award of the contract, Lilly
chose to appoint a third party CQM
manager to help manage the overall
construction quality for the project. The
CQM manager worked in partnership
with Lilly to set-up a CQM program to
provide “quality” oversight, similar to
programs used for contractor “safety”
and worked closely with the Lilly C&Q
team. At the outset of the project, both
Lilly and the CQM manager recognized
©Copyright ISPE 2009
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that this was a learning opportunity
for understanding how to effectively
manage construction quality and understand the benefits.
The CQM manager performed
inspections, but did not take responsibility for quality away from the contractors. The CQM manager’s activities
included, but were not limited to the
following:
• auditing the contractor’s quality program to assure it was functioning
• holding meetings with sub-contractors to review job quality plans
(required for sub-contractors)
• holding weekly quality meetings
to review and follow-up on quality
issues discovered on the project
• performed job site inspections across
multiple phases of the project and
tracked and reported metrics to Lilly
and the contractor
As the project progressed, it became
apparent that meeting the project
completion date had become paramount
for the business owner to meet critical
business objectives.

Findings
The CQM effort identified and managed
a considerable number of construction
related quality issues throughout the
construction phase of the project. The
types of findings varied significantly in
potential impact on cost and schedule.
Some findings were relatively minor

in potential impact on cost/schedule,
while others had the potential to significantly delay the commissioning/
qualification phase of the project. In
one particular case, a quality issue
had the potential to cause major catastrophe had it not been identified
and resolved early in the project by the
CQM team.
Findings were recorded in Quality Observation Reports (QORs) and
entered in a database with a unique
identifying number. (There are various
off-the-shelf databases commercially
available such as Latista, Vela Systems,
etc.).
In many cases, a photograph also
was taken and captured in the data
base, together with the QOR. The
photographic records proved to be extremely useful because these enabled
field issues to be visually displayed
to the sub-contractors, which in turn
helped clarify the issue and avoid further discussions/debates. In addition,
a date for resolution of each issue was
assigned to each QOR. Weekly quality
meetings also were held by the CQM
group together with the sub-contractors, in order to discuss new findings
and status of previous findings. These
meetings were extremely valuable in
maintaining focus on field issues and
driving resolution. The proactive and
systematic management of the field
issues prevented the typical build up
of issues at the end of the project.
Typical examples of field issues that

were identified included:
• Steel Shear Tears
Shear tears were noticed on the ends
of multiple support angles being used
in building erection - Figure 6. It was
confirmed that the tears were preventing the welds from penetrating
the steel. The welds were not bonding
the steel in any way. As a result, all
steel angles were repaired to provide
efficient bonding surfaces before
installation. Analysis was completed
to prevent future occurrences. This
was primarily a structural issue,
which if undetected and unresolved
would have caused significant cost
and schedule delays.
• Drywall Mud Application Temperature
Specifications called for drywall mud
to be applied between 13°C and 26°C.
Actual application was occurring at
3.3°C. Mud was removed and reapplied at proper temperature - Figure
6.
• Leak Detection Level Switch
A leak detection level switch was
installed in the wrong nozzle of a
sump - Figure 6. This issue would
have been ultimately discovered;
however, by detecting and resolving
the problem early, it prevented the
issue from surfacing in the commissioning/qualification phase and
causing a potential schedule delay.

				
Potential Impact
Example Issues
Type
Catastrophic
C&Q Delay
General Delay
Safety
		
Failure		
and Repair
Roof Drains Installation	Mechanical			
X		
Weld Quality	Mechanical		
X
X		
Welding Log Documentation	Mechanical		
X			
Missing Instruments	Mechanical		
X			
Equipment/Instrument Installation	Mechanical		
X
X		
Damage Instruments/Equipment	Mechanical		
X
X		
Tagging and Labeling	Mechanical		
X			
Insulation/Caulking
HVAC/Mechanical		
X
X		
Out of alignment structure steel
Structural			
X		
Stair Risers not to spec.
Structural			
X
X
Room Finishes
Structural		
X
X		
Storage of Materials	Material Management		
X
X		
Mold on Walls	Material Management		
X
X
X
Cable Installation	Electrical		
X
X		

No Impact

Table A. Additional types of issues identified during the construction phase by the CQM effort.
©Copyright ISPE 2009
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Figure 6. Typical construction quality related issues.

• Missing Pressure Indicator
Typical of QOR issues was a missing
instrument that the drawings had
indicated, but had not been installed
- Figure 6. The CQM group identified
and quickly resolved the problem
with sub-contractors and prevented
the issue from surfacing in the commissioning/qualification phase and
causing a potential schedule delay.
• Shaft Wall Construction
Elevator, mechanical, and stair
shafts were not being constructed
per detail. The contractor had decided to construct them as they did
on previous Lilly projects. The head
8

design of these shaft walls were
designed for specific load ratings
unique to this project. After design
review by the A&E, it was apparent that failure would have almost
certainly occurred had the rework
not been performed.
		 All walls in place were repaired
and the intended design was
implemented on remaining walls.
Miscommunication and incorrect
assumptions can create confusion
regarding specifications and expectations. This finding alone and its
potential safety implications justified the entire CQM program on the
project and reinforced the strong link
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between quality safety.
Additional types of issues identified
during the construction phase by the
CQM effort included the following:

Results
The CQM manager and Lilly worked
very closely throughout the project
to manage quality with the construction manager and were able to have
significant impact on the project. The
premise of the effort was that improved
construction quality would result in less
construction related issues appearing
during commissioning. As a result,
the team responsible for executing the
©Copyright ISPE 2009
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commissioning would be able to test
and approve systems in a timely manner with fewer issues and deliver the
facility to the customer on-time and at
or below cost.
As a result of applying the CQM
Program, the following was observed:
• 14,921 Issues Identified
Each issue was catalogued in a database and tracked to closure by the
CQM manager and the contractor.
(See Figure 6 for typical construction
quality related issues).
• 35.4% of Issues Identified were
Potentially Commissioning Impacting
It was determined that 5,247 of the
issues (35.4%) were determined to
have potential impact on the ability
to commission to facility.
• 2.0% Impacted Commissioning
A total of 303 items or 2.0% of all
items were discovered in commissioning that could impact commissioning. Most of these items were
minor and had minimal impact.
• $2.8 Million Correction PreCommissioning
It was estimated that the cost of
issues resolved prior to commissioning was conservatively around $3.0
million. These issues were identified
by CQM manager and corrected/paid
for by the contractor.
• $380,000 Corrections during
Commissioning
It was estimated that cost of issues
resolved during commissioning was
just under $400,000. These issues
were identified by CQM manager
and corrected/paid for by the contractor due to good tracking and issue
resolution.
• Contractors Retainage was
Typically Paid Within 30 Days of
Agreed Substantial Completion
Sub-contractors realized the management of quality throughout the
project meant final closure and payment was more easily obtained.
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The commissioning of the facility proceeded extremely well, coming in under
budget, and meeting the timelines of
the business owner. During the project,
significant quality issues had been identified early and addressed in a timely
manner. The contractor acknowledged
to Eli Lilly management that without
the CQM program it would have been
impossible to deliver the project on-time
and under budget.

Benefits
Construction Quality Management
needs to be a collaborative effort
between the owner, designer, and construction teams. Clarity of expectations
defined through accurate drawings and
specifications is of paramount importance. However, good planning, communication, and proactive management
of construction quality help establish
a project execution focus and a “Right
First Time” culture in the field.
The CQM approach outlined above
was a minimal investment (i.e., 0.5%
of Total Installed Cost, TIC) by the
owner to assure field quality. The benefit achieved was a project delivered on
time, under budget with quality issues
addressed in a proactive, real-time
manner, and paid for by the contractor;
rather than have the issues surface
during the commissioning/qualification
phase or even later after transfer of
custody to the owner.
Lilly has successfully used this approach with similar results on a manufacturing facility in Puerto Rico and has
similar programs on-going with other
capital projects in the United States,
Ireland, and France.

Learnings
In effectively implementing and managing the CQM program, the following important learning points were
identified:
• Real Time Management of Issues
It was important to identify and
manage issues in a timely manner
through regular meetings and this
had the following impact:
- reduced items at end of project

-

simplifies path to mechanical
completion
allows to look for trends

• Pre-Work Quality Meeting With
Sub-Contractors Added Value
Meeting with the sub-contractors
prior to beginning work, helped
achieve the following:
- verified that specifications were
understood
- assure training plans, inspection
test plan, etc. were in place
• CQM must be Managed
The CQM effort can be a cultural
change and a challenge for contractors. It requires attention to detail,
tracking of issues, and accountability. It requires focus and resources
based on complexity of the project.
• Field Inspection Reporting Program
A structured field inspection program with scheduled and focused
inspections by the inspection team
and contractor is needed. This inspection program should include:
- engaged crafts people in identifying issues
- tracking program in place for
issues
• Metrics Provide Assessment
Tool
Tracking metrics provide a mechanism for assessing program and
providing timely feedback.
• Effort must be Appropriately
Scaled for Project
The level and degree of the CQM
program can and must be scaled to
the complexity of the project.
Finally, a member of the field execution
team made the following statement,
“Every time I walk on a job my eyes
are wide open to “Safety” and now
“Quality” as well. My experience on
this project changed my mindset
and awareness to the importance
of construction quality.”
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Summary
Good construction quality is a prerequisite for successful commissioning
and qualification. It is important to
remember that “commissioning” is an
iterative step that will help bring to life
the ideas/concepts that were initially
developed by the designers/engineers;
and if executed properly, it can help
successfully handover a facility from
“field” to “operation and maintenance.”
“Qualification” on the other hand, is a
step that will finally tell you what has
“passed” and what has “failed,” and one
of its primary purposes is to facilitate
regulatory compliance.
Typically, for $100 million (E100
million) Total Installed Cost (TIC)
biotech facility, the commissioning and
qualification costs (when utilizing a
leveraged approach) would normally
run anywhere between 2.5 to 5% of
TIC, depending on complexity and level
of sterility. However, in comparison,
the construction quality management
would typically run at around 0.5% to
1% of TIC. Therefore, a relatively small
investment upfront in construction
quality can bring huge benefits at the
end of the project and beyond!
In reality, the true cost of failing to
get your facility up and running on time
is missing a launch date for a product or
losing a race to market or not being able
to maximize your revenue by not meeting market demand for a product.

Conclusion
In conclusion, the selection of a good
constructor is obviously very important; however, selecting a third party
to perform CQM early on the project
will have a very significant impact on
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the project outcome. A clear commissioning strategy, underpinned with a
good CQM program, established at the
preconstruction stage of the project, can
help translate good engineering design
into field execution/construction and
help alleviate many of the problems
encountered at the back end of a project.
It also should give the overall project
team a better chance of delivering the
capital project on time, to budget, with
good design, great quality, zero defects/
accidents, good operability and maintainability, as well as high availability
and reliability!
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