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Abstract

Healthcare facilities are generally commissioned according to standards laid down by NEBBS or the consultant engineers. This 
commissioning process is normally only concerned with the physical functioning of the building services and is aimed at ensuring 
the installed services are operating according to the engineer’s specifications. This paper will take a broader view of commissioning 
within the healthcare sector and explore the range of issues associated with the start up of a new building. It is no longer acceptable 
just to conduct a thorough clean, commonly called a hospital clean, and consider that as adequate for patient occupation. 

The range of issues that should be addressed includes fungal and bacterial contamination, air movement and vectors such as dust. 
Air flow direction, pressurisation and separations all need to be measured, adjusted or confirmed and documented in a cohesive 
manner together with biological commissioning prior to patient occupation. High risk areas such as ICU, theatres, isolation rooms, 
haematology/oncology and CSSD must undergo a more rigorous level of commissioning that should include involvement from 
infection control staff. Only then can we have confidence that the commissioning process is creating as safe an environment as is 
possible in a setting with increasing patient morbidity.

Total building commissioning  
of healthcare facilities
 
Kevin Moon, Facilities Engineering

Introduction

It is a well acknowledged fact that the physical healthcare 
environment can impact on patient wellbeing. So the question 
is, are you satisfied with the performance of new buildings and 
major renovations?  Although a BCA requirement is essential 
services maintenance, buildings and renovations are often not 
being well designed or con structed to be maintained. For a 
number of reasons, buildings are all too often handed over not 
functioning according to the design intent. Further, no national 
standards exist for the systematic and comprehensive 
commissioning of buildings.

Why is total building commissioning (TBC) unheard of in 
Australia when it is a mandatory requirement on most US 
Federal Government contracts? TBC can draw some parallels 
to the old clerk of works system with its principal function to 
act as the owner’s representative throughout each phase of 
the project. TBC should have a strong role in the overseeing 
of design, construction and system integration, providing 
a systematic approach to ensure design intent and owner 
requirements are met, and also to constantly review quality 
control systems.

There are currently two types of commissioning in Australia: 

1. � Building commissioning refers to completion for 
occupation by the contractor from a physical facility 
viewpoint. Typically the activities include the successful 
running of all plant and equipment. 

2. � Operational commissioning refers to activities 
undertaken leading up to handover of the building 
to the users. Typical activities include familiarisation 
of staff with safety, security and communications 
systems. (DHSV Capital Management Guidelines 
– Commissioning of Facilities). 

Current commissioning practice consists only of testing, 
adjusting and balancing, however, this approach does not 
take a holistic approach.

The concept of total building commissioning represents 
a fundamental shift in attitude toward quality control. The 
practice does not consider just mechanical, electrical and 
control systems in isolation but includes all major functional 
components of the building such as structural elements, 
exterior enclosure system, roofing system, life safety 
elements, security system, lifts, plumbing and technology 
systems. 

Traditional commissioning can make mechanical and control 
systems operate correctly but total building commissioning 
aims to ensure the integrated performance of all essential 
elements of the complete building. The more complex or 
unique a building’s systems are, the greater the risk of poor 
or inadequate systems integration. Complex buildings such 
as hospital projects challenge quality assurance, despite the 
expertise of project team personnel.

The total building commissioning approach

The commissioning of new buildings will be most effective 
when considered throughout the planning stages and as early 
as schematic design. Commissioning planning ideally starts at 
concept design and extends to handover. Whole-of-building 
approach, focus on critical systems integration, independent 
validation of system performance, systematic process for 
validation of commissioning and independent inspections 
during the process are the hallmarks of TBC. The following 
steps are those described by ASHRAE and the US General 
Services Administration Public Building Service.

Commissioning during pre-design

Commissioning during this stage should ensure that the 
owner project requirements are developed, the scope and 
budget for the commissioning process is identified, the 
initial commissioning plan is developed and the pre-design 
phase commissioning process activities are accepted. 
The commissioning agent (CA) will work with the owner 
to establish the parameters and expectations for the 
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commissioning process. The CA will normally have a limited 
input and review role in this phase. 

Commissioning during design

Commissioning during this stage should ensure that the 
design phase plan developed during pre-design is updated, 
the owner project requirements are updated and the basis 
of design (BOD) is verified. The commissioning agent (CA) 
will outline the scope of design requirements and design 
intent, describe the systems to be installed, outline the 
documentation requirements for each party involved in the 
commissioning process, define subsequent commissioning 
procedures and document the process. 

Commissioning during construction

Commissioning during this stage should ensure all systems 
are provided and installed as specified and all systems 
are started and function correctly. The CA completes the 
commissioning plan at the beginning of the construction 
phase. Using project schedules, a review of the contractor 
submittals and operation and maintenance manuals is 
conducted. The CA writes detailed functional performance 
test plans for each system and piece of equipment involved in 
the commissioning process. 

The CA makes site visits to observe construction, noting 
details that might affect equipment and system performance 

or operation; then coordinates with the various contractors 
to perform the pre-functional performance tests. The CA 
oversees all start-up tests and ensures that pre-functional 
performance tests and checklists are completed and all 
deficiencies resolved.

Commissioning during acceptance

Commissioning during this stage should ensure all systems 
are performance tested, that the commissioning plan 
requirements are met, operator training is started and 
operation and maintenance documents are handed over. 
Using the functional performance test plans, the CA observes 
and verifies the proper operation of equipment, systems, 
and controls per contract documents; and that corrective 
measures are taken, ensuring the presence of complete 
operation and maintenance manuals. 

The actual performance testing is usually carried out by the 
various contractors.  Shortly after the functional performance 
tests are complete, the CA finishes a final commissioning 
report, including all documentation, and submits it to the owner. 
Training for the building operation staff generally occurs near 
the end of the acceptance phase or shortly after the building 
is occupied. The training should be done by the installing 
contractors, designers, and manufacturers’ representatives and 
may include the CA. The CA should be involved in establishing 
the training needs of the building operation and maintenance 
staff and ensuring those needs are met. 
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Commissioning during occupancy and operations

Commissioning during this stage should ensure that training 
is complete, systems receive functional opposite season 
verification and outstanding performance issues are resolved.

Post-acceptance phase

Building operation and maintenance staff ensure the proper 
functioning of the facility’s systems, adapt the system to 
changing occupancy and use, maintain a history of the 
facility, and document all changes. The CA can be involved in 
establishing the documentation methods for this phase and in 
reviewing performance and recommending improvements.

 
An Australian perspective

Currently no Australian guidelines exist for total building 
commissioning. Given the need for a system that would 
improve construction outcomes and increase value for 
money, the question is – why don’t we? With the current 
trend of increasing requirements for sustainability, particularly 
in government buildings, in combination with competing 
interests for scarce resources, is there a place for TBC to co-
exist with sustainability? Some people involved in the building 
process will argue that there are already too many consultants 
involved; and it is widely recognised that at times there can be 
friction created by the competing interests of the consultants. 
This view can be the most solid basis for arguing the need for 
a system that has the sole objective of representing the owner 
and increasing quality.

 
Conclusion

The overall objective of the development of a nationally 
recognised and accepted guideline would be to provide a 
framework for total building commissioning as a system, 
much more than simply the commissioning of HVAC systems 
(most likely published in sections covering specific system 
types).
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