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1. Introduction 

1.1 Background  

In 2014/15 GHD carried out a Fire Safety Audit for the existing active and passive fire services elements 

at the High Court of Australia (HCA) building. This included a gap analysis against current Australian 

Standards and the BCA and an updated Fire Safety Strategy for the building moving forward. The audit 

and subsequent investigations identified several shortcomings with the existing stair pressurisation 

systems, which these works aim to address.  

 Description of existing stair pressurisation systems 1.1.1

The High Court of Australia has four stairwells currently served by pressurisation systems. These 

systems are intended to operate in the event of a fire to prevent ingress of smoke into the stairwells, and 

therefore provide a safe passage for evacuating building occupants. 

Each stair pressurisation system contains an axial flow fan that draws in outside air and supplies this into 

the stairwell. The fans are located either in dedicated fire-rated fan rooms adjacent to the stairwell served, 

or in mechanical plant rooms with ducting into the stairwell served. Refer to Table 1. The stairwell 

pressure is maintained by variable speed drives (VSD) that control fan speed. The fans are supplied 

power via MIMS cabling from the generator backed-up essential main switchboard.  

There are no dedicated relief air systems in the compartments to relieve the stair pressurisation airflow, 

but rather the system appears to rely on building leakage to provide this relief. 

Table 1 - Existing stair pressurisation fans 

Ref Core/Stair Served Fan Location Fan Make/Model 

SPF-1 14 Ground floor, plant room 1 Richardson GW Axial 30G.6P 

SPF-2 2 Level 7, lift lobby fan room Richardson GW Axial 30G.6P 

SPF-3 1 Level 6, amenities fan room Richardson GW Axial 30G.6P 

SPF-4 3 Level 8, plant room 3 Richardson GW Axial 30G.6P 

 Existing issues 1.1.2

Previous investigations have identified the following issues with the stair pressurisation systems: 

 Inadequate air relief - Some of the SPF systems cannot meet the performance requirements of 

AS/NZS 1668.1. Specifically the 1 m/s average door velocity requirement cannot be achieved, which 

appears to be due to inadequate relief air provisions in the adjoining compartments (ie lift lobbies, 

fire passages). This was demonstrated in the airflow tests carried out by Superior Balancing Services 

in May 2015. This is an issue for stairs 1 and 3.  

 Fire mode operation - The operation of the SPFs do not comply with AS/NZS 1668.1 Clause 9.4.7, 

as noted during the recent fire systems testing. At present the fans only start upon activation of the 

Core 2 AHUs supply air smoke detectors, however they are required to start once any building 

smoke detector is activated.  

 SPFs controls from FFCP – The fire fan control panel (FFCP) contains switchgear for manual control 

and indication of the fire mode operation of the SPFs (amongst other HVAC equipment), such as 

rotary ‘auto-off-man’ switches. Testing revealed these selector switches were either not operable or 



 

3  

delayed in operating. There are also other aspects of the FFCP which do not comply with AS/NZS 

1668.1 such as no indicator lights for fan status/fault and inadequate notices/labels.  

 No S/A smoke detectors - The SPFs do not have S/A smoke detectors installed, as required in 

AS/NZS 1668.1 Clause 9.4.5. These detectors are required to stop the fans if smoke is sensed in the 

incoming air supplied to the stairs. 

 Asbestos - The SPF systems have asbestos containing materials, such as flexible couplings on the 

fans and asbestos millboard within the ductwork for Stairs 3 and 14 SPF systems. 

 Fire-resistance of SPFs and ductwork – The existing SPFs and connecting ductwork for Stairs 3 and 

14 are not enclosed in the required fire-rated construction as outlined in AS/NZS 1668.1. These are 

required to be enclosed in a construction and FRL at least equal to that of the fire-isolated exit, which 

is 120/120/120 for fire-isolated stairwells according to the BCA.  

 Uncertainty over SPF sizing - The sizing of SPF-2, 3, 4 in general appears to be satisfactory based 

on the airflow test results (except where known relief air issues exist). However reviewing the 

existing fan performance data the fans do appear to be slightly undersized to deliver the anticipated 

total airflow. This needs further investigations to confirm the sizing of the new fans, which will be 

done by the contractor in conjunction with the consulting engineer through additional preliminary 

airflow testing at the commencement of the SPF replacement. 

 Stair 14 undersized fan – The airflow test results indicate that Stair 14 fan and/or system is 

undersized and cannot deliver the required airflows to meet the performance requirements of 

AS/NZS 1668.1.  

1.2 General description of new works 

The new works outlined in this specification and the associated drawings will aim to address the issues 

noted. In general this will be achieved by carrying out the following items: 

 Remove any asbestos associated with the stair pressurisation systems. 

 Replace the stair pressurisation fans for stairs 1, 2 and 3, including associated VSDs and ductwork. 

 Provide two hour fire-rated enclosure for stair 3 SPF system. 

 Remove the stair pressurisation system serving Stair 14. This system is not required under the 

deemed-to-satisfy provisions of BCA Table E2.2a. Therefore the associated fan, ductwork, dampers 

and VSDs will be removed and the existing opening in the stairwell will be sealed up and made good. 

 Address the issues associated with controls and operation of the SPFs from the FIP/FFCP. This 

includes modifications to FIP/FFCP wiring to ensure SPFs operate correctly both automatically in fire 

mode and manually via the auto-off-man switches. Also supply air smoke detectors and fan status 

switches will be installed.  

Note these works do not address the inadequate relief air issues in the adjoining compartments. These 

will be addressed separately to this project.  
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2. General Requirements 

2.1 General 

The works specified in this document are for the replacement of the stair pressurisation fans at the High 

Court of Australia building in Parkes ACT, and rectification of several noted issues with the existing 

system, as previously outlined.   

GHD has been engaged as the Consulting Engineer for this project by the High Court of Australia, who is 

both the Client (Principal) and the HCA project manager for this project. The general terms and conditions 

of contract and the project preliminaries are provided in separate documentation by the HCA. This 

document covers the technical specification and shall be read in conjunction with all other project 

documentation. 

 Contractor’s Responsibilities 2.1.1

The contractor’s scope of works will be as follows: 

 Decommission, removal from site, and safe disposal of the following items: 

- Stair pressurisation fans SPF-1, 2, 3, 4  

- Associated variable speed drives (VSD), dampers and actuators. 

- Associated ductwork. For stairs 1 and 2 this includes the duct transition pieces connected to the 

fan. For stairs 3 and 14 this includes ductwork run from the outdoor air plenums to the stairs.  

 Removal of all asbestos associated with the stair pressurisation systems. The Contractor shall 

engage a specialist asbestos removalist to safely remove and dispose of any asbestos, which 

includes (but may not be limited to) asbestos millboard duct lining and woven asbestos fan flexible 

connections. Refer to the site’s hazardous materials register. The contractor shall coordinate all 

asbestos removal works with the HCA and follow their specific requirements. 

 Supply, installation, testing, commissioning and warranty of the following items: 

- New stair pressurisation fans for Stairs 1, 2 and 3. Note the new fans serving these stairs shall 

be redesignated to match the stairwell being served (eg SPF-3 serving stair 1 will be 

redesignated to become SPF-1, etc).  

- New ductwork and safety guards (where impellers are exposed). 

- Fire rating of stair 3 SPF ductwork (2 hour). This may be achieved via either vermiculite or 

gypsum spray coating or FyreWrap® lagging.  

- Associated electrical and controls, including new VSDs, switchgear, control devices and wiring. 

The existing MIMS power cabling and the local power/controls board for each SPF may be 

retained and reused where possible. 

 The building works for this project include: 

- Fill and make good redundant penetration in Stair 14 wall, previously served by the now 

removed SPF-1, achieving the required FRL, and then paint to match existing.   

- Removal of sheet metal ceiling in stair 1 SPF room. 

- Paint new ductwork and fans to match existing for stairs 1 and 2. 

- Support frames for new fans. 

 Sprinkler pipe modifications, including: 

- Removal of sprinkler head in stair 1 SPF room. 
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 Modifications to the existing FIP / FFCP to enhance the control of the SPFs for stairs 1, 2, 3. This 

includes the following: 

- Reinstate the SPF operation from the original HCA documentation (refer to Appendix B). In 

summary, this consists of all SPFs starting when any one of the AHU (AHUs 1-21) detectors in 

the return air or supply air ducts are activated. Either SPF will stop if smoke is detected in the 

supply air. 

- Correct the operation of the FFCP auto-off-man switches. This includes ensuring fan starts 

immediately once switched to manual mode.  

- Install a differential pressure switch across each SPF and new fire-protected cabling back to the 

FIP room, where new indicator lights are displayed on the FFCP to signal fan status and fault. 

- Install a new smoke detector in the SPF supply air duct, including new fire-protected cabling 

back to the FIP room. 

- Modify the control logic to incorporate a signal from the automatic sprinkler system, so that 

when any sprinkler flow switch is activated all SPFs shall start. 

 Labelling to all new equipment including controllers and field items. 

 Preliminary testing. At the commencement of the project the contractor shall carry out preliminary 

testing of the existing stair pressurisation system, in the presence of the consulting engineer. The 

purpose of this testing is to verify whether the existing fan sizing is reasonable and gather 

information for the new fan selections and calculations. Contractor shall allow one day for these tests 

to be carried out after-hours (on a Saturday) and shall have the relevant staff/sub-contractors in 

attendance with the necessary equipment to carry out the testing. The preliminary testing shall 

include the following: 

- Verify which smoke detectors activate the SPFs.  

- Verify the operation of SPFs from the FFCP. 

- Airflow measurements through stair doorways for each level of stairs 1, 2 and 3, measured in 

accordance with the performance requirements from AS/NZS 1668.1. 

- In areas with inadequate relief air, measure the effect on airflows of opening doors from the 

enclosed lift lobbies. 

- Measure noise levels in the stairwell. 

 Post-construction testing and commissioning. 

 Hand over documentation, including as-installed drawings and Operation and Maintenance Manuals. 

 Demonstrating that the systems and controls are in operation. 

 Provision of 12 months defects liability period including a call out service, routine maintenance and 

fine-tuning of the systems during the warrantee period. 

Note: 

1. The work shall include all necessary minor and incidental work required in implementing the intent of 

this specification, to provide fully functional stair pressurisation systems as documented. 

2. It is recommended that tenderers attend a pre-tender contractors briefing session on site, to gain an 

understanding of site specific issues, including security, safety and access.  

3. The installation shall be carried out by a contractor who is approved and appropriately licensed (as 

required in ACT/NSW). The contractor shall employ trained staff to carry out this project, staff who 

can demonstrate familiarity with design, installation and commissioning of such systems, and 

evidence of this shall be submitted with the tender documentation including CV’s of key staff. 

4. Where items are being retained and reused (eg MIMS cabling, power/controls board, etc), if during 

the installation, testing, commissioning, or any other time during the 12 month defects liability period, it is 
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established that the cabling is found to be faulty or not fit for purpose, the contractor may be requested to 

replace it in accordance with the schedule of rates provided with their tender submissions. 

5. These works do not address the relief air issues previously noted, which will be addressed as part of 

a separate project. A solution to the relief air issue is expected to be developed prior to the 

contractor selecting and ordering the fans, as the relief air solution will impact on fan sizing. An 

indicative fan selection is provided for tender pricing purposes, however this will be confirmed prior to 

ordering equipment. Refer to section 4.4 for further information. 

6. The existing FIP / FFCP and smoke detection systems are aged and due to be replaced in a future 

project, with some enhancements made to the system. The intention for this project is to address the 

key deficiencies with the SPF system controls and then once the new smoke detection system is 

installed this controls and functionality will be converted over to the new system.   

 Relevant Contacts 2.1.2

The relevant stakeholders for the project include those listed below: 

 Client – High Court of Australia  

 Design Engineers – GHD Pty Ltd 

 Incumbent maintenance contractor – Spotless  

 Incumbent fire services contractor – Wormald 

 Project constraints and requirements 2.1.3

The contractor shall note the following site constraints for this project: 

 Site Safety – The contractor’s works, the use of materials and site operation facilities shall meet all 

requirements of the ACT Work Health and Safety Guidelines. Plant access, platforms, etc., shall 

meet the requirement of WH&S regulations.  

The successful contractor’s staff and sub-contractors will be required to attend site induction at the 

commencement of the project. The contractor shall ensure that site safety rules are observed at all 

times, including procedures for plant room access. The site safety manual and Hazardous Materials 

Register will be made available from the HCA project manager and shall be referenced at all times.  

 Access and security – The contractor shall abide by the HCA requirements in regards to access and 

security. A nominated point of contact for the HCA will be provided to the contractor, and the 

contractor shall coordinate and give advanced notice to this person when access to the any areas of 

the building is required or when any disruptions are foreseen.  

The HCA will provide a security guard to remain with the contractor’s staff/sub-contractors for the 

duration of the installation works and escort them to any areas they require. 

 Building occupancy – The building will be occupied during the work and the contractor shall note that 

disruption to the occupants during normal business hours must be minimised. Any issues which are 

likely to cause disruption to building services or potential workplace health and safety issues 

(including noise) shall be notified to the HCA project manager as soon as possible. Any work that is 

anticipated to cause potential disruptions to tenants or services shall be carried out outside of normal 

business hours (assumed to be 8:00-18:00 Monday-Friday). 

 Staging of works – It is very important that the Contractor stages the installation to achieve minimal 

disruptions to building occupants and services. The contractor shall replace only one SPF fan at a 

time in order to maintain the operation of the two remaining stair pressurisation systems and 

minimise the risk to building occupants in the event of fire and emergency evacuation. The contractor 
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shall provide a method statement and proposal with their tender submission in regards to how they 

will stage these works.  

 Protecting existing building – The HCA is a heritage building, and therefore any demolition or 

installation works carried out in the building (including the plant rooms) may have potential heritage 

implications. The contractor shall coordinate with the HCA project manager prior to carrying out any 

demolition or installation work to ensure that the necessary consideration and requirements are 

satisfied regarding heritage. Protection shall be provided to the building fabric, structure and 

furnishings in the vicinity of the works and along the delivery pathways where equipment will be 

moved within the building. The tenderers shall provide a description in their tender submission how 

they intend to provide this protection to comply with the above requirements. 

 Hazardous materials – The building contains asbestos containing materials. A hazardous materials 

register for the building has been carried out and is available from the HCA project manager. The 

Contractor shall be aware of these materials when carry out works and shall consult the site 

hazardous materials register prior to commencing work. 

 Contractor's experience and qualifications – The Contractor shall use appropriately qualified and 

skilled staff to carry out all aspects of this project and staff shall be familiar with the equipment they 

are installing. The contractor shall appoint a designated project supervisor (PS) to be the single point 

contact, who will coordinate all issues regarding WH&S, planning and staging of this project.  The PS 

shall have trade qualifications, at least 10 years’ experience in the HVAC industry, at least 5 years’ 

experience of supervision of staff and leading projects of a similar nature, and at least 1 year working 

with the Contractor as a permanent employee. 

A key part of the tender assessment will be the contractor’s submissions in regards to programme 

and method statements for planning and staging this project, including how works will be staged to 

prevent and/or minimise shutdown periods and disruptions.  

 Precedence 2.1.4

General 

Worksections and referenced documents: 

 The requirements of other worksections of the specification override conflicting requirements of this 

worksection. 

 The requirements of the worksections override conflicting requirements of their referenced 

documents. 

 The requirements of the referenced documents are minimum requirements. 

 Referenced documents 2.1.5

Contractual relationships 

General: Responsibilities and duties of the principal, contractor and HCA project manager are not altered 

by requirements in the documents referenced in this specification. 

Current editions 

General: Use referenced documents which are the editions, with amendments, current 3 months before 

the closing date for tenders, except where other editions or amendments are required by statutory 

authorities. 
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General Standards 

The following general standards apply. If it is believed that a conflict exists between statutory 

requirements/standards nominated in this section, and the contents of this document, the Contractor shall 

notify the HCA project manager immediately and provide a recommendation to resolve the conflict. 

 National Construction Code (NCC) 2014 

 Mechanical ventilation and air conditioning: To AS/NZS 1668.1 and AS 1668.2, as required by the 

Building Code of Australia. 

 Microbial control in air handling and water systems : To AS/NZS 3666.1, AS/NZS 3666.2 

 Ductwork Systems: AS 4254 and AS 4254.1 

 Electrical installations: To AS/NZS 3000  

 Commissioning Codes: CIBSE commissioning codes, AIRAH DA27 Building Commissioning 

 Labelling and Identification: AS 1345. 

 Controls systems: AIRAH DA28 BMCS 

In addition to the above, all material supplied and installed by the contractor shall meet all relevant 

Federal, State and local rules and regulations, including but not limited to, Fire Brigade requirements and 

requirements of the local electricity, water and gas utility companies.. 

 Interpretation 2.1.6

Abbreviations 

General: For the purposes of this specification the following abbreviations apply: 

 AC:  Alternating Current. 

 AIRAH: Australian Institute of Refrigeration Air Conditioning and Heating. 

 AS:  Australian Standard. 

 ASHRAE: American Society for Heating Refrigerating and Air Conditioning Engineers. 

 BCA: Building Code of Australia. 

 BMS: Building Management System 

 CIBSE:  Chartered Institution of Building Services Engineers (United Kingdom) 

 DC:  Direct Current. 

 EMC: Electro Magnetic Compatibility. 

 FFCP Fire Fan Control Panel 

 FIP  Fire Indicator Panel 

 FRL: Fire Resistance Level  

 HCA High Court of Australia 

 HVAC: Heating Ventilation and Air Conditioning. 

 HLI: High Level Interface. 

 MSB: Main Switchboard 

 MSDS:  Material safety data sheets. 

 MSSB: Mechanical Services Switch Board 

 NATA:  National Association of Testing Authorities. 

 NCC:  National Construction Code (formerly the BCA) 

 NZS New Zealand Standard. 
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 PVC: Poly Vinyl Chloride. 

 SPF Stair Pressurisation Fan 

 WHS: Workplace Health and Safety  

Definitions 

For the purposes of this specification, the definitions given below apply. 

 Approved: Approved, reviewed, directed, rejected, endorsed and similar expressions mean approved 

(reviewed, directed, rejected, endorsed) in writing by the HCA project manager. 

 Attendance: Attendance, provide attendance and similar expressions mean give assistance for 

examination and testing. 

 Default: Specified value, product or installation method which is to be provided unless otherwise 

documented. 

 Design life: The period of time for which it is assumed, in the design, that an asset will be able to 

perform its intended purpose with only anticipated maintenance but no major repair or replacement 

being necessary. 

 Documented: Documented, as documented and similar terms mean contained in the contract 

documents. 

 Economic life: The period of time from the acquisition of an asset to when the asset, while still 

physically capable of fulfilling its function and with only anticipated maintenance, ceases to be the 

lowest cost alternative for satisfying that function. 

 Give notice: Give notice, submit, advise, inform and similar expressions mean give notice (submit, 

advise, inform) in writing to the HCA project manager. 

 Hold point: The activity cannot proceed without the approval of the contract administrator. 

 IP: IP, IP code, IP rating and similar expression have the same meaning as IP Code in AS 60529. 

 Local government authority: A body established for the purposes of local government by or under a 

law applying in a state or territory. 

 Manufacturer’s and supplier’s recommendations: Recommendations, instructions, requirements, 

specifications (and similar expressions) provided in written or other form by the manufacturer relating 

to the suitability, use, installation, storage and/or handling of a product. 

 Network Utility Operator: A person who undertakes the piped distribution of drinking water or natural 

gas for supply or is the operator of a sewerage system or a stormwater system. 

 Network Distributor: Body responsible for the distribution and control of electricity. 

 Obtain: Obtain, seek and similar expressions mean obtain (seek) in writing from the contract 

administrator. 

 Practical completion or Defects free completion: The requirements for these stages of completion are 

defined in the relevant building contract for the project. 

 Pipe: Includes pipe and tube. 

 Principal: Principal has the same meaning as owner, client and proprietor and is the party to whom 

the contractor is legally bound to construct the works. 

 Professional engineer: As defined by the BCA. 

 Proprietary: Proprietary means identifiable by naming manufacturer, supplier, installer, trade name, 

brand name, catalogue or reference number. 

 Provide: Provide and similar expressions mean supply and install and include development of the 

design beyond that documented. 

 Readily accessible: To AS/NZS 3000. 
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 Registered testing authority:  

- An organisation registered by the National Association of Testing Authorities (NATA) to test in 

the relevant field; or 

- An organisation outside Australia registered by an authority recognised by NATA through a 

mutual recognition agreement; or 

- An organisation recognised as being a Registered Testing Authority under legislation at the time 

the test was undertaken. 

 Required: Means required by the documents, the local council or statutory authorities. 

 If required: A conditional specification term for work which may be shown in the documents or is a 

legislative requirement. 

 Reviewed: Reviewed and similar expressions mean reviewed in writing. 

 Samples: Includes samples, prototypes and sample panels. 

 Statutory authority: A public sector entity created by legislation, that is, a specific law of the 

Commonwealth. 

 Supply: Supply, furnish and similar expressions mean supply only. 

 Tests:  

- Pre-completion tests: Tests carried out before completion tests.  

- Type tests: Tests carried out on an item identical with a production item, before delivery to the 

site. 

- Production tests: Tests carried out on a purchased item, before delivery to the site. 

- Progressive tests: Tests carried out during installation to demonstrate performance in according 

with this specification. 

- Site tests: Tests carried out on site. 

- Completion tests: Tests carried out on completed installations or systems and fully resolved 

before the date for, to demonstrate that the installation or system, including components, 

controls and equipment, operates correctly, safely and efficiently, and meets performance and 

other requirements. The HCA project manager may direct that completion tests be carried out 

after the date for practical completion. 

 Tolerance: The permitted difference between the upper limit and the lower limit of dimension, value or 

quantity. 

 Verification: Provision of evidence or proof that a performance requirement has been met or a default 

exists. 

 Contract documents 2.1.7

Drawings 

The following list of GHD drawings shall be referred to for the purposes of this contract: 

Note 1: The installer shall ensure that the latest revisions of the following drawings are being referenced 

at all times. 

 23-1557600-M001 Legend, Notes and Details 

 23-1557600-M101 SPF-1 (Stair 1) - Demolition & New Works 

 23-1557600-M102 SPF-2 (Stair 2) - Demolition & New Works 

 23-1557600-M103 SPF-3 (Stair 3) - Demolition & New Works 

 23-1557600-M104 Stair 14 - Demolition & Make-Good Works  
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Appendices 

The following appendices are attached to this documentation: 

 Appendix A – Existing SPF drawings 

 Appendix B – Existing FIP schematics 

Services diagrammatic layouts 

General: Layouts of service lines, plant and equipment shown on the drawings are diagrammatic only, 

except where figured dimensions are provided or calculable. 

Before commencing work: 

 Obtain measurements and other necessary information. 

 Coordinate the design and installation in conjunction with all trades. 

Drawings and manuals for existing services 

Warranty: No warranty is given as to the completeness or accuracy of drawings and/or manuals of 

existing services. 

 Inspection 2.1.8

Notice 

Concealment: If notice of inspection is required in respect of parts of the works that are to be concealed, 

advise the HCA project manager when the inspection can be made before concealment. 

Tests: Give notice of the time and place of documented tests. 

Attendance 

General: Provide attendance for documented inspections and tests. 

 Submissions 2.1.9

Construction stage 

Submit to the HCA project manager, the following information for review and comment. Refer to the 

individual work sections for further submissions to be provided: 

 Project Programme. The Contractor shall submit an updated and more detailed anticipated project 

programme, which includes all stages, milestones and timelines, in the form of a MS Project Chart. 

Key information including anticipated submissions of information for approval, power shutdowns, 

shutdown of individual fans, testing and commissioning shall be included. The project programme 

shall be regularly updated, taking account of any changes. The programme shall be submitted to the 

HCA project manager for review and approval within 1 week of the contract being awarded. 

 Proposals for removal of existing equipment from the plant rooms / SPF rooms. 

 Proposals for carnage, if deemed necessary, including crane locations and cranage access openings 

into the building. 

 Pre-construction testing reports, outlining items measured and recorded during the tests. 

 Equipment selections, calculations and technical data sheets. 

 Workshop drawings of the SPFs, site measured and coordinated. 

 Proposals for fire-rating the SPF ductwork 

 Inspection, testing and verification plans.  

 Details of commissioning codes to be used (eg CIBSE, ASHRAE or AIRAH). 
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Final submissions 

Submit to the HCA project manager, the following information for review and comment: 

 Operating and maintenance manuals. Refer to the relevant section of this document for 

requirements. This will be a pre-requisite for practical completion to be issued by the HCA project 

manager. 

Times for response: 

Allow in the construction programme for at least the following times (in working days) for response by the 

HCA project manager and the Design Consultant to submissions made by the Contractor: 

 Project Programme: 5. 

 Drawings, Contractors design information, equipment data sheets: 3. 

 Product/design substitution or modification: 3. 

 Inspection, testing and verification plan: 3. 

 Operating and Maintenance manuals: 7 

 Minimum notice for witnessing of testing and verification to be made: 3. 

 Minimum notice for inspections to be made: 3. 

Identification 

General: Identify the project, contractor, subcontractor or supplier, manufacturer, applicable product, 

model number and options, as appropriate and include pertinent contract document references. Include 

service connection requirements and product certification. 

Non-compliance: Identify proposals for non-compliance with project requirements, and characteristics 

which may be detrimental to successful performance of the completed work. 

Errors 

General: If a submission contains errors, make a new or amended submission as appropriate, indicating 

changes made since the previous submission. 

Submissions – electronic copies 

File format: MS Word, MS Excel, MS Project, AutoCAD or PDF as directed by the HCA project manager 

Transmission medium: email or CD as directed by the HCA project manager 

Submissions – hard copy 

Quantity: 3 copies. 

Loose documents larger than A3: One transparency on heavyweight plastic film the same size as the 

standard contract drawings. 

Loose documents up to and including A3: Two copies. 

Standard contract drawing size: As directed by the HCA project manager. 

Authorities 

Authorities’ approvals: Submit documents showing approval by the authorities whose requirements apply 

to the work. 

Correspondence: Submit copies of correspondence and notes of meetings with authorities whose 

requirements apply to the work. 

Building penetrations 
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General: If it is proposed to penetrate or fix to the following, submit details of the methods proposed to 

maintain the required structural, fire and other properties: 

 Structural building elements including external walls, fire walls, fire doors and access panels, other 

tested and rated assemblies or elements, floor slabs and beams. 

 Membrane elements including damp-proof courses, water-proofing membranes and roof coverings. If 

penetrating membranes, provide a waterproof seal between the membrane and the penetrating 

component. 

Certification 

General: Submit certification that the plant and equipment submitted meets all requirements and 

capacities of the contract documents except for departures that are identified in the submission. 

Data to be submitted: Include at least the following information in technical submissions: 

 Assumptions. 

 Calculations. 

 Certification of compliance with the applicable code or standard. 

 Design basis and performance parameters. 

 Drawings. 

 Installation and maintenance requirements. 

 Manufacturers’ technical literature. 

 Risk assessment. 

 Samples where relevant. 

 Sketch, single line diagram, flowchart. 

 Technical data schedules corresponding to the equipment schedules in the contract documents.  If 

there is a discrepancy between the two, substantiate the change. 

 Also refer to certification for testing and verification. 

Submit electrical completion certificate in accordance with ACT regulations for all electrical work. 

Execution details 

General: Before starting the installation of building services, submit the following: 

 Fixing of services: Typical details of locations, types and methods of fixing services to the building 

structure. 

 Inaccessible services: If services will be enclosed and not accessible after completion, submit 

proposals for location of service runs and fittings. 

 Cable containment: Details of locations and type of new containment systems, details where new 

cables are to be installed to existing cable containment systems, including methods of segregation for 

electrical safety and EMC. 

Inspection and testing 

General: Submit an inspection and testing plan which is consistent with the construction program. Include 

particulars of test stages and procedures. 

Test reports: Submit written reports on nominated tests. 

Materials and components 

Product certification: If products must conform to product certification schemes, submit evidence of 

conformance. 
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Product data: For proprietary equipment, submit the manufacturer’s product data as follows: 

 Technical specifications and drawings. 

 Model name, designation and number. 

 Performance and rating tables, including capacity of the system elements. 

 Materials used in the construction. 

 Type-test reports. 

 Recommendations for installation & maintenance, including dimensions and clearances required for 

operation & maintenance. 

 Additional product data for services equipment: 

 Country of origin and manufacture. 

2.2 Products 

 General 2.2.1

Manufacturers’ or suppliers’ recommendations 

General: Provide and select, if no selection is given, transport, deliver, store, handle, protect, finish, adjust 

and prepare for use the manufactured items in conformance with the current written recommendations 

and instructions of the manufacturer or supplier. 

Proprietary items/systems/assemblies: Assemble, install or fix to substrate in conformance with the 

current written recommendations and instructions of the manufacturer or supplier. 

Project modifications: Advise of activities that supplement, or are contrary to, manufacturers’ or suppliers’ 

written recommendations and instructions. 

Sealed containers 

General: If materials or products are supplied by the manufacturer in closed or sealed containers or 

packages, bring the materials or products to point of use in the original containers or packages. 

Prohibited materials 

Do not provide the following: 

 Materials listed in the Safe Work Australia Hazardous Substances Information System (HSIS). 

 Materials that use chlorofluorocarbon (CFC) or hydro chlorofluorocarbon (HCFC) in the 

manufacturing process. 

Substitutions 

Identified proprietary items: Identification of a proprietary item does not necessarily imply exclusive 

preference for the item so identified, but indicates the necessary properties of the item. 

Alternatives: If alternatives to the documented products, methods or systems are proposed, submit 

sufficient information to permit evaluation of the proposed alternatives, including the following: 

 Evidence that the performance is equal to or greater than that specified. 

 Evidence of conformity to a cited standard. 

 Samples. 

 Essential technical information, in English. 

 Reasons for the proposed substitutions. 

 Statement of the extent of revisions to the contract documents. 
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 Statement of the extent of revisions to the construction program. 

 Statement of cost implications including costs outside the contract. 

 Statement of consequent alterations to other parts of the works. 

Availability: If the documented products or systems are unavailable within the time constraints of the 

construction program, submit evidence. 

Criteria: If the substitution is for any reason other than unavailability, submit evidence that the 

substitution: 

 Is of net enhanced value to the Principal. 

 Is consistent with the contract documents and is as effective as the identified item, detail or method. 

 Materials and components 2.2.2

Consistency 

General: For each material or product use the same manufacturer or source and provide consistent type, 

size, quality and appearance. 

Corrosion resistance 

General: Conform to the atmospheric corrosivity category as defined in AS/NZS 2312. 

Galvanizing 

Severe conditions: Galvanize mild steel components (including fasteners) to AS 1214 or AS/NZS 4680 as 

appropriate, if: 

 Exposed to weather. 

 Embedded in masonry. 

 Exposed to or in air spaces behind the external leaf of masonry walls. 

 In contact with chemically treated timber, other than copper chrome arsenate (CCA). 

PVC products 

Verification: Provide third party verification to demonstrate that PVC products proposed for the project 

satisfy the criteria required by the GBCA for their Credit in the Materials category of Green star 

assessment. 

2.3 Execution 

 Shop drawings 2.3.1

General 

Documentation: Include dimensioned drawings showing details of the fabrication and installation of 

structural elements, building components, services and equipment, including relationship to building 

structure and other services, cable type and size, and marking details. 

Diagrammatic layouts: Coordinate work shown diagrammatically in the contract documents, and prepare 

dimensioned set-out drawings. 

Record drawings: Amend all documented shop drawings to include changes made during the progress of 

the work and up to the end of the defects liability period. 

Services coordination: Coordinate with other building and service elements. Show adjusted positions on 

the shop drawings. 
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Space requirements: Check space and access for maintenance requirements of equipment and services 

indicated diagrammatically in the contract documents. 

Building work drawings for building services: On dimensioned drawings show all: 

 Access doors and panels. 

 Holding down bolts and other anchorage and/or fixings required complete with loads to be imposed 

on the structure during installation and operation. 

 Openings, penetrations and block-outs. 

 Sleeves. 

 Plinths, kerbs and bases. 

 Required external openings. 

 Off-site disposal 2.3.2

Removal of material 

General: Dispose of building waste material off site to the requirements of the relevant authorities. 

 Wall chasing 2.3.3

Holes and chases 

General: If holes and chases are required in masonry walls, provide proposals to demonstrate that the 

structural integrity of the wall is maintained. Do not chase walls nominated as fire or acoustic rated. 

Parallel chases or recesses on opposite faces of a wall: Not closer than 600 mm to each other. 

Chasing of blockwork: Only in core-filled hollow blocks or in solid blocks which are not designated as 

structural and to the Concrete blockwork chasing table. 

Concrete blockwork chasing table 

Block thickness (mm) Depth of chase (maximum mm) 

190 35 

140 25 

90 20 

 Fixing 2.3.4

General 

Suitability: If equipment is not suitable for fixing to non-structural building elements, fix directly to structure 

and trim around penetrations in non-structural elements. 

Fasteners 

General: Use proprietary fasteners capable of transmitting the loads imposed, and sufficient to ensure the 

rigidity of the assembly. 

 Services installation 2.3.5

General 

Fixing: If non-structural building elements are not suitable for fixing services to, fix directly to structure and 

trim around holes or penetrations in non-structural elements. 
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Installation: Install equipment and services plumb, fix securely and organise reticulated services neatly. 

Allow for movement in both structure and services. 

Concealment: Unless otherwise documented, conceal all cables, ducts, trays and pipes except where 

installed in plant spaces, ceiling spaces and riser cupboards. If possible, do not locate on external walls. 

Lifting: Provide heavy items of equipment with permanent fixtures for lifting as recommended by the 

manufacturer. 

Arrangement: Arrange services so that services running together are parallel with each other and with 

adjacent building elements. 

Dissimilar metals 

General: Join dissimilar metals with fittings of electrolytically compatible material. 

 Building penetrations 2.3.6

Penetrations 

Requirement: Maintain the required structural, fire and other properties when penetrating or fixing to the 

following: 

 Structural building elements including external walls, fire walls, fire doors and access panels, other 

tested and rated assemblies or elements, floor slabs and beams. 

 Membrane elements including damp-proof courses, waterproofing membranes and roof coverings. If 

penetrating membranes, provide a waterproof seal between the membrane and the penetrating 

component. 

Sealing 

Fire-resisting rated building elements: Seal penetrations with a system conforming to AS 4072.1. 

Non fire-resisting building elements: Seal penetrations around conduits and sleeves. Seal around cables 

within sleeves. If the building element is acoustically rated, maintain the rating. 

Sleeves 

General: If piping or conduit penetrates building elements, provide metal or PVC-U sleeves formed from 

pipe sections as follows: 

 Movement: Arrange to permit normal pipe or conduit movement. 

 Diameter (for non-fire-resisting rated building elements): Sufficient to provide an annular space 

around the pipe or pipe insulation of at least 12 mm. 

 Prime paint ferrous surfaces. 

 Terminations: 

- If cover plates are fitted: Flush with the finished building surface. 

- In fire-resisting and acoustic-rated building elements: 50 mm beyond finished building surface. 

- In floors draining to floor wastes: 50 mm above finished floor. 

- Elsewhere: 5 mm beyond finished building surface. 

- Termite management: To AS 3660.1. 

 Thickness: 

- Metal: 1 mm or greater. 

- PVC-U: 3 mm or greater. 
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Sleeves for cables: For penetrations of cables not enclosed in conduit through ground floor slabs, beams 

and external walls provide sleeves formed from PVC-U pipe sections. 

 Support and structure 2.3.7

General 

Requirement: Provide incidental supports and structures to suit the services. 

 Plant and equipment 2.3.8

General 

Location: Locate so that failure of plant and equipment does not create a hazard for the building 

occupants and causes a minimum or no damage to the building, its finishes and contents including water 

sensitive equipment or finishes. 

 Access for maintenance 2.3.9

General 

Requirement: Provide access for maintenance of plant and equipment. 

Standards: Conform to the relevant requirements of AS 1470, AS 1657, AS/NZS 1892.1, AS 2865 and 

AS/NZS 3666.1. 

Work Health and Safety: Conform to the requirements of the applicable Work Health and Safety 

regulations. 

Protection from injury: Protect personnel from injury caused by contact with objects including those that 

are sharp, hot or protrude at low level. 

Plant room flooring surfaces: R10 Slip resistance classification to AS 4586. 

Trip hazards: Do not run small services including drains and conduits across floors where they may be a 

trip hazard. 

Manufacturer's standard equipment: Modify manufacturer’s standard equipment when necessary to 

provide the plant access documented. 

Clearances 

Minimum clearances for access: Conform to the following: 

 ≥ 2100 mm clear vertically above horizontal floors, ground and platforms. 

 Preferably ≥ 750 m clear, but in no case less than 600 mm horizontally between equipment or 

between equipment and building features including walls. 

 If tools are required to operate, adjust or remove equipment, provide sufficient space so that the tools 

can be used in their normal manner and without requiring the user to employ undue or awkward 

force. 

 If equipment components are hinged or removable, allow the space recommended by the 

manufacturer. 

 Within plant items: Conform to the preceding requirements, and in no case less than the clearances 

recommended in BS 8313. 

Elevated services other than in occupied areas 

Access classifications: 
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 Access class A: Readily accessible. Provide clear and immediate access to and around plant items. If 

plant or equipment is located more than 2.0 m above the ground, floor or platform, provide a platform 

with handrails accessible by a stair, all to AS 1657. 

 Access class B: If the plant item requiring access is located more than 2.0 m above the ground, floor 

or platform, provide a platform with handrails accessible by a non-vertical ladder, all to AS 1657. 

 Access class C: Locate plant so that temporary means of access conforming to Work health and 

Safety regulations can be provided. 

Areas in which access is restricted to authorised maintenance personnel: Provide access as follows: 

 Instruments, gauges and indicators (including warning and indicating lights) requiring inspection at 

any frequency: Readily accessible. 

 Access required monthly or more frequently: Access class A. 

 Access required between monthly and six monthly: Access class A or B. 

 Access required less frequently than six monthly: Access class A, B or C. 

Other areas: Provide access as follows: 

 Locate to minimise inconvenience and disruption to building occupants or damage to the building 

structure or finishes. 

 In suspended ceilings, locate items of equipment that require inspection and/or maintenance above 

tiled parts. If not possible, provide access panels where located above set plaster or other 

inaccessible ceilings. Arrange services and plant locations to reduce the number of access panels. 

Coordinate with other trades to use common access panels where feasible. 

 Do not locate equipment requiring access above partitions. 

 Instruments, gauges and other items requiring inspection at any frequency: Readily accessible. 

 Labelling: If equipment is concealed in ceilings, provide marking to MARKING AND LABELLING, 

Equipment concealed in ceilings. 

Facilities for equipment removal and replacement 

Requirement: Provide facilities to permit removal from the building and replacement of plant and 

equipment, including space large enough to accommodate it and any required lifting and/or transportation 

equipment. Arrange plant so that large and/or heavy items can be moved with the minimum of changes of 

direction. 

Removal of components: Allow sufficient space for removal and replacement of equipment components 

including air filters, tubes of shell and tube heat exchangers, removable heat exchanger bundles, coils 

and fan shafts. Provide access panels or doors large enough to permit the safe removal and replacement 

of components within air handling units. 

Facilities for access 

Equipment behind hinged doors: Provide doors opening at least 150°. 

Equipment behind removable panels: Provide panels with quick release fasteners or captive metal thread 

screws. 

Removable panels: Provide handles to permit easy and safe removal and replacement. 

Insulated plant and services: If insulation must be removed to access plant and services provide access 

for maintenance, arranged so it can be repeatedly removed and replaced without damage. 

Electrical and controls 

Electrical equipment: Provide clearances and access space to AS/NZS 3000. 
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Switchboards and electrical control equipment: Locate near the main entrance to plant space. Arrange 

plant so that, to the greatest extent possible, switchboards are visible from the plant being operated. 

Control panels: Locate near and visible from the plant controlled. 

 Vibration suppression 2.3.10

General 

General: Minimise the transmission of vibration from rotating or reciprocating equipment to other building 

elements. 

Standard 

Rotating and reciprocating machinery noise and vibration: Vibration severity in Zone A to AS 2625.1 and 

AS 2625.4. 

Speeds 

General: If no maximum speed is prescribed do not exceed 1500 r/min for direct driven equipment. 

Connections 

General: Provide flexible connections to rotating machinery and assemblies containing rotating 

machinery. Isolate pipes by incorporating sufficient flexibility into the pipework or by use of proprietary 

flexible pipe connections installed so that no stress is placed on pipes due to end reaction. 

Vibration isolation mountings 

General: Except for external equipment that is not connected to the structure of any building, support 

rotating or reciprocating equipment on mountings as follows: 

 For static deflections < 15 mm: Single or double deflection neoprene in-shear mountings 

incorporating steel top and base plates and a tapped hole for bolting to equipment. 

 For static deflections ≥ 15 mm: Spring mountings. 

Selection: Provide mountings selected to achieve 95% isolation efficiency at the normal operating speeds 

of the equipment. 

Installation: Set and adjust vibration isolation mounting supports to give clearance for free movement of 

the supports. 

Spring mountings: Provide freestanding laterally stable springs as follows: 

 Clearances: ≥ 12 mm between springs and other members such as bolts and housing. 

 High frequency isolation: 5 mm neoprene acoustic isolation pads between baseplate and support. 

 Levelling: Provide bolts and lock nuts. 

 Minimum travel to solid: ≥ 150% of the designated minimum static deflection. 

 Ratio of mean coil diameter to compressed length at the designated minimum static deflection: 

≥ 0.8:1. 

 Snubbing: Snub the springs to prevent bounce at start-up. 

 Vertical resilient limit stops: To prevent spring extension when unloaded, to serve as blocking during 

erection and which remain out of contact during normal operation. 

 Painting and finishes to building services 2.3.11

General 
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General: If exposed to view (including in plant rooms), paint new building services and equipment to 

match surroundings.  

Exceptions: Do not paint chromium or nickel plating, anodised aluminium, GRP, stainless steel, non-

metallic flexible materials and normally lubricated machined surfaces. Surfaces with finishes applied off-

site need not be re-painted on-site provided the corrosion resistance of the finish is not less than that of 

the respective finish documented. 

Standard 

General: Conform to the recommendations of AS/NZS 2311 Sections 3, 6 and 7 or AS/NZS 2312 

Sections 5, 8 and 10, as applicable. 

Powder coating 

Standard: 

 Aluminium for architectural applications: To AS 3715. 

 Other metals: To AS 4506. 

Painting systems 

New unpainted interior surfaces: To AS/NZS 2311 Table 5.1. 

New unpainted exterior surfaces: To AS/NZS 2311 Table 5.2. 

Paint application 

Coats: Apply the first coat immediately after substrate preparation and before contamination of the 

substrate can occur. Ensure each coat of paint or clear finish is uniform in colour, gloss, thickness and 

texture and free of runs, sags, blisters or other discontinuities. 

Combinations: Do not combine paints from different manufacturers in a paint system. 

Protection: Remove fixtures before starting to paint and refix in position undamaged when painting is 

complete. 

Low VOC emitting paints 

Provide the following low odour/low environmental impact paint types with the following VOC limits: 

 Primers and undercoats: < 65 g/litre. 

 Low gloss white or light coloured latex paints for broadwall areas: < 16 g/litre. 

 Coloured low gloss latex paints: < 16 g/litre. 

 Gloss latex paints: < 75 g/litre. 

 Marking and labelling 2.3.12

General 

General: Mark services and equipment to provide a ready means of identification and as follows: 

 Locations exposed to weather: Provide durable materials, label tape is not acceptable. 

 Pipes, conduits and ducts: Identify and label to AS 1345 throughout its length, including in concealed 

spaces. 

 Cables: Label to indicate the origin and destination of the cable. 

Consistency: Label and mark equipment using a consistent scheme across all services elements of the 

project. 

Label samples and schedules 
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Submission timing: Before marking or labelling. 

Schedule: For each item or type of item include the following: 

 A description of the item or type of item for identification. 

 The proposed text for marking or labelling. 

 The proposed location of the marking and labelling. 

Electrical accessories 

General: Label isolating switches and outlets to identify circuit origin. 

Equipment concealed in ceilings 

Location: Provide a label on the ceiling, indicating the location of each concealed item requiring access 

for routine inspection, maintenance and/or operation. In tiled ceilings, locate the label on the ceiling grid 

closest to the item access point. In flush ceilings, locate adjacent to closest access panel. Items to be 

labelled include but are not limited to: 

 Fan coil units and terminal equipment (e.g. VAV terminals). 

 Fire and smoke dampers. 

 Isolating valves not directly connected to items otherwise labelled. 

 Motorised dampers. 

 Wall mounted equipment in occupied areas: Provide labels on wall mounted items in occupied areas 

including the following: 

- Services control switches. 

- Temperature and humidity sensors. 

Labels and notices 

General: Select from the following: 

 For indoor applications, proprietary pre-printed self-adhesive flexible plastic labels with machine 

printed black lettering. Note: labels shall be applied to clean wrinkle free surfaces only. If this is not 

possible, engraved labels shall be applied. 

 For outdoor applications and plant rooms, engraved two-colour laminated plastic, stainless steel or 

brass ≥ 1mm thick with black-filled engraved lettering, or cast metal. 

Emergency functions: To AS 1319. 

Colours: Generally to AS 1345 as appropriate, otherwise black lettering on white background except as 

follows: 

 Danger, warning labels: White lettering on red background. 

 Main switch and caution labels: Red lettering on white background. 

Edges: If labels exceed 1.5 mm thickness, radius or bevel the edges. 

Fixing: Fix labels securely using screws, rivets, proprietary self-adhesive labels or double-sided adhesive 

tape and as follows: 

 If labels are mounted in extruded aluminium sections, use rivets or countersunk screws to fix the 

extrusions. 

 Use aluminium or monel rivets for aluminium labels. 

Label locations: Locate labels so that they are easily seen and are either attached to, below or next to the 

item being marked. 
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Labelling text and marking: To correspond to terminology and identifying number of the respective item as 

shown on the record drawings and documents and in operating and maintenance manuals. 

Lettering heights: 

 Danger, warning and caution notices: ≥ 10 mm for main heading, ≥ 5 mm for remainder. 

 Equipment labels within cabinets: ≥ 3.5 mm. 

 Equipment nameplates: ≥ 40 mm. 

 Identifying labels on outside of cabinets: ≥ 5 mm. 

 Isolating switches: ≥ 5 mm. 

 Switchboards, main assembly designation: ≥ 25 mm. 

 Switchboards, outgoing functional units: ≥ 8 mm. 

 Switchboards, sub assembly designations: ≥ 15 mm. 

 Self-adhesive flexible plastic labels : 

 Labels < 2000 mm above floor: 3 mm on 6 mm wide tape, or engraved background.  

- Labels ≥ 2000 mm above floor: 8 mm on 12 mm wide tape, or engraved background. 

- Other locations: ≥ 3 mm. 

Operable devices: Mark to provide a ready means of identification. Include the following: 

 Controls. 

 Indicators, gauges, meters. 

 Isolating switches. 

Vapour barriers: Do not penetrate vapour barriers. 

 Warranties 2.3.13

General 

General: If a warranty is documented or if a manufacturer’s standard warranty extends beyond the end of 

the defects liability period, name the principal as warrantee. Register with manufacturers as necessary. 

Retain copies delivered with components and equipment. 

Commencement: Commence warranty periods at practical completion or at acceptance of installation, if 

acceptance is not concurrent with practical completion. 

Approval of installer: If installation is not by manufacturer, and product warranty is conditional on the 

manufacturer’s approval of the installer, submit the manufacturer’s written approval of the installing firm. 

 Record drawings 2.3.14

General 

Requirement: Show the following: 

 Installed locations of building elements, services, plant and equipment. 

 Off-the-grid dimensions and depth if applicable. 

 Any provisions for the future. 

Recording, format and submission 

Progress recording: Keep one set of drawings on site at all times, expressly for the purpose of marking 

changes made during the progress of the works. 

Drawing layout: Use the same borders and title block as the contract drawings. 
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Quantity and format: Conform to SUBMISSIONS. 

Endorsement: Sign and date all record drawings. 

Accuracy: If errors in, or omissions from, the record drawings are found, amend the drawings and re-

issue in the quantity and format documented for RECORD DRAWINGS. 

Date for submission: Not later than 2 weeks after the date for practical completion. 

Services record drawings 

General: To General and Recording, format and submission and the following: 

 Extensions and/or changes to existing: If a drawing shows extensions and/or alterations to existing 

installations, include sufficient of the existing installation to make the drawing comprehensible without 

reference to drawings of the original installation. 

 Detention: If on-site detention tanks or pondage are provided, include the volume required on the 

drawing and the permitted flow rate to the connected system. 

 Domestic cold water or fire mains: Show the pressure available at the initial connection point and the 

pressure available at the most disadvantaged location on each major section of the works. 

 Stormwater: If storm water pipes are shown, include the pipe size and pipe grade together with the 

maximum acceptable flow and the actual design flow. 

Diagrams: Provide diagrammatic drawings of each system including the following: 

 Controls. 

 Piping including all valves and valve identification tags. 

 Principal items of equipment. 

 Single line wiring diagrams. 

 Acoustic and thermal insulation. 

 Access provisions and space allowances. 

 Fixings. 

 Fixtures. 

 Switchgear and control gear assembly circuit schedules including electrical service characteristics, 

controls and communications. 

 Charts of valve tag numbers, with location and function of each valve, keyed to flow and control 

diagrams. 

Subsurface services: Record information on underground or submerged services to the documented 

quality level, conforming to AS 5488. 

 Commissioning and Testing 2.3.15

General 

The contractor shall carry out comprehensive pre-commissioning, commissioning, testing and quality 

monitoring in exact accordance with the relevant CIBSE, ASHRAE or AIRAH Commissioning Codes and 

the requirements described in the relevant worksections of this document. 

The contractor shall provide a commissioning report that confirms each system or feature complies with 

contract documents. The commissioning report must include commissioning dates, records of all 

function/commissioning testing, list of any future seasonal testing, a written list of outstanding 

commissioning issues and a description of the outcomes and changes made to the building as a result of 

the commissioning process, accounting for all recommendations. This report should also show that 

commissioning was carried out in exact accordance with the relevant Commissioning Codes used. 
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Where no specific test procedure is specified for a particular item or system, an acceptable test procedure 

shall be established in consultation with the HCA project manager and subsequently implemented. 

Witnessed Testing 

No component of the works will be accepted unless and until it has been thoroughly tested, defects 

rectified and the correct operation over the full range of conditions demonstrated to the satisfaction of the 

HCA project manager. 

Formal witnessing of final factory and site testing shall be a requirement of the Contract. 

Witnessed testing by the HCA project manager is to confirm correct operation of systems and shall not be 

arranged until systems have been totally commissioned and tested by the contractor. Responsibility for 

eliminating defects and tuning all systems lies totally with the Contractor. Witnessed testing shall not be 

used for diagnosis of problems. 

The HCA project manager reserves the right to terminate witnessed testing at any time if faults in the 

system are encountered. In this event, the contractor shall conduct further testing on his own behalf to 

identify and eliminate all faults and shall then arrange with the HCA project manager for additional 

witnessed testing.  

The contractor shall note that costs associated with site attendance by the Consultants for the witnessing 

or testing that is not in a state of completion or fit for purpose will be chargeable against the contract 

payments. 

Certification 

Contract documents: Provide certification that the installation complies in all respects with the contract 

documents. 

Statutory requirements: Provide certification of compliance with the relevant statutory requirements. 

 Operation and Maintenance Manuals 2.3.16

General 

Authors and compilers: Personnel experienced in the maintenance and operation of equipment and 

systems installed, and with editorial ability. 

Referenced documents: If referenced documents or technical worksections require that manuals be 

submitted, include corresponding material in the operation and maintenance manuals. 

Subdivision: By installation or system, depending on project size. 

Contents 

Requirement: Include the following: 

 Table of contents: For each volume. Title to match cover. 

 Directory: Names, addresses, and telephone and facsimile numbers of principal consultant, 

subconsultants, contractor, subcontractors and names of responsible parties. 

 Record drawings: Complete set of record drawings, full size. 

 Drawings and technical data 

 Installation description: General description of the installation. 

 Systems descriptions and performance: Technical description of the systems installed and mode of 

operation, presented in a clear and concise format readily understandable by the principal’s staff. 

Identify function, normal operating characteristics, and limiting conditions. 

 Systems performance: Technical description of the mode of operation of the systems installed. 
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 Documentation to AS 1851 including the schedule of essential functionality and performance 

requirements. 

 Equipment descriptions: 

- Name, address, email address and telephone and facsimile numbers of the manufacturer and 

supplier of items of equipment installed, together with catalogue list numbers. 

- Schedules (system by system) of equipment, stating locations, duties, performance figures and 

dates of manufacture. Provide a unique code number cross-referenced to the record and 

diagrammatic drawings and schedules, including spare parts schedule, for each item of 

equipment installed. 

- Manufacturers’ technical literature for equipment installed, assembled specifically for the project, 

excluding irrelevant matter. Mark each product data sheet to clearly identify specific products and 

component parts used in the installation, and data applicable to the installation. 

- Supplements to product data to illustrate relations of component parts. Include typed text as 

necessary. 

 Certificates: 

- Certificates from authorities. 

- Copies of manufacturers’ warranties. 

- Product certification. 

- Test certificates for each service installation and all equipment. 

- Test reports 

- Test, balancing and commissioning reports. 

- Control system testing and commissioning results. 

 Operation procedures: 

- Manufacturers’ technical literature as appropriate. 

- Safe starting up, running-in, operating and shutting down procedures for systems installed. 

Include logical step-by-step sequence of instructions for each procedure. 

- Control sequences and flow diagrams for systems installed. 

- Legend for colour-codes services. 

- Schedules of fixed and variable equipment settings established during commissioning and 

maintenance. 

- Procedures for seasonal changeovers. 

- If the installation includes cooling towers, a water efficiency management plan. 

 Maintenance procedures: 

- Detailed recommendations for periodic maintenance and procedures, including schedule of 

maintenance work including frequency and manufacturers’ recommended tests. 

- Manufacturer’s technical literature as appropriate. Register with manufacturer as necessary. 

Retain copies delivered with equipment. 

- Safe trouble-shooting, disassembly, repair and reassembly, cleaning, alignment and adjustment, 

balancing and checking procedures. Provide logical step-by-step sequence of instructions for 

each procedure. 

- Schedule of spares recommended to be held on site, being those items subject to wear or 

deterioration and which may involve the principal in extended deliveries when replacements are 

required. Include complete nomenclature and model numbers, and local sources of supply. 

- Schedule of normal consumable items, local sources of supply ,and expected replacement 

intervals up to a running time of 40 000 hours. Include lubrication schedules for equipment. 
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- Schedules for recording recommissioning data so that changes in the system over time can be 

identified. 

- Instructions for use of tools and testing equipment. 

- Emergency procedures, including telephone numbers for emergency services, and procedures 

for fault finding. 

- Safety data sheets (SDS). 

- Instructions and schedules conforming to AS 1851, AS/NZS 3666.2, AS/NZS 3666.3 and 

AS/NZS 3666.4. 

 Maintenance records: 

- Prototype service records conforming to AS 1851 prepared to include project specific details. 

- Prototype periodic maintenance records and report to AS/NZS 3666.2, AS/NZS 3666.3 and 

AS/NZS 3666.4 as appropriate, prepared to include project specific details. 

- In binders which match the manuals, loose leaf log book pages designed for recording 

completion activities including operational and maintenance procedures, materials used, test 

results, comments for future maintenance actions and notes covering the condition of the 

installation. Include completed log book pages recording the operational and maintenance 

activities performed up to the time of practical completion. 

- Number of pages: The greater of 100 pages or enough pages for the maintenance period and a 

further 12 months. 

Format – electronic copies 

Printing: Except for drawings provide material that can be legibly printed on A4 size paper. 

Scope: Provide the same material as documented for hardcopy in electronic pdf format. 

Quantity and format: 3 sets in CD format. 

Format – hard copy 

General: A4 size loose leaf, in commercial quality, 4 ring binders with hard covers, each indexed, divided 

and titled. Include the following features: 

 Cover: Identify each binder with typed or printed title OPERATION AND MAINTENANCE MANUAL, 

to spine. Identify title of project, volume number, volume subject matter, and date of issue. 

 Dividers: Durable divider for each separate element, with typed description of system and major 

equipment components. Clearly print short titles under laminated plastic tabs. 

 Drawings: Fold drawings to A4 size with title visible, insert in plastic sleeves (one per drawing) and 

accommodate them in the binders. 

 Pagination: Number pages. 

 Ring size: 50 mm maximum, with compressor bars. 

 Text: Manufacturers’ printed data, including associated diagrams, or typewritten, single-sided on bond 

paper, in clear concise English. 

Number of copies: 3. 

Date for submission 

Date for draft submission: The earlier of the following: 

 2 weeks before the date for practical completion. 

 Commencement of training on services equipment. 

Date for first submission: Within 2 weeks after practical completion. 
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Date for final submission: Within 3 weeks before end of defects period. 

Note: Alterations to control strategies made during the defects liability period shall be continually 

documented and the final submission of O&M manuals shall incorporate all changes made to the system 

during commissioning and fine-tuning stages.   

 Cleaning 2.3.17

Final cleaning 

General: Before practical completion, clean all parts of the installation, including the interior of 

switchboards (which must be vacuum cleaned), switchgear, contactors and other electrical contacts. 

Labels: Remove all labels not required for maintenance. 

 Maintenance 2.3.18

General 

General: During the maintenance period, carry out periodic inspections and maintenance work as 

recommended by manufacturers of supplied equipment, and promptly rectify faults. 

Emergencies: Attend emergency calls promptly as specified under response times 

Annual maintenance: Carry out recommended annual maintenance procedures before the end of the 

maintenance period. 

Maintenance period: 52 weeks defects liability period. 

Maintenance program 

General: Submit details of maintenance procedures and program, relating to installed plant and 

equipment, 6 weeks before the date for practical completion. Indicate dates of service visits. State contact 

telephone numbers of service operators and describe arrangements for emergency calls as detailed 

under response times. 

Maintenance records 

General: Record in binders provided with operation and maintenance manuals. 

Referenced documents: If referenced documents or technical worksections require that log books or 

records be submitted, include this material in the maintenance records. 

Service visits: Record comments on the functioning of the systems, work carried out, items requiring 

corrective action, adjustments made and name of service operator. Obtain the signature of the Principal’s 

designated representative.  

Site control 

General: Report to the Principal’s designated representative on arriving at and before leaving the site. 

Regular maintenance 

Appropriately qualified service personnel shall make service visits and carry out the following procedures, 

as applicable: 

General: Service items of equipment at a minimum. 

 Maintain equipment items for operation, calibration, performance compliance, temperature and energy 

consumption, and record values. 

 Check electrical and control systems 
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 Replace faulty or damaged parts and expendable components. 

Automatic controls: Perform the following tasks: 

 Check operation and safety controls for variable speed drives. Check and record output frequency.  

 Record readings of thermometers, gauges, meters, current draw of motors and heaters, sample 

readings, control set points and controlled space conditions. 

 Set up trends on BMS, with automatic exception reports, to enable continuous monitoring of above. 

 Check sensor calibration. Recalibrate if incorrect. 

 Check electrical and control systems, including safety limits for temperature, pressure and humidity. 

Adjust if incorrect. Rectify defects. 

Electrical: Perform the following tasks: 

 Check for hot joints, burnt insulation, burn contacts and repair. 

 Check electrical connections for tightness. Tighten loose connections. 

 Check operation of all electrical components. Rectify defects. 

 Check indicating lights and replace defective lamps. 

 Check and record motor currents. 

 Check overload settings. Adjust if necessary. 

 Check and report any changes to controls and wiring. 

 Defect Liability 2.3.19

General 

Except where stated otherwise for particular equipment, the defects period for a stage of the works shall 

be 52 calendar weeks from the date of issue of a “Certificate of Practical Completion” certifying that stage 

of the works to be fully completed.  Equipment installed in any stage and not put into commercial use at 

the completion of that stage shall not be included in the defects liability period for that stage. 

During the defects liability period, the contractor shall replace or otherwise make good: 

 parts which prove faulty in design, workmanship or material or do not comply with the specified 

operating conditions and performance. 

 damage which results from such defect or from work to remedy such defect and which becomes 

apparent during the defects liability period. 

Provide labour and costs for the removal and replacement of defective parts or components.  Adjust and 

test equipment replaced during the defects liability period to show that the system of which it forms part is 

giving commercial operation and the replaced items are giving the specified operating conditions and 

performance.  Equipment repaired or replaced during the defects liability period shall have a 52 week 

defects liability period commencing from the date of acceptance of the replacement.  This clause shall 

apply irrespective of the fact that such part or parts may have been previously accepted. 

Contact details 

General: Provide contact details including after hours and emergency mobile and/or pager details to 

permit notification of emergency conditions. 

Response time 

General: The Contractor shall respond to emergency calls out within 4 hours of a fault being reported. 

Emergency: An emergency call out is classed as a fault that could have health and safety impacts to 

occupants or service personnel or potential to cause significant damage to the property. 
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Non-emergency: The contractor shall respond to non-emergency call outs within 24 hours of a fault being 

reported, or the next working day. 

Calculation of response period: Response period starts at the time of notification to the contactors 

nominated contact point. 

Note: Within 2 working days after attending an emergency or non-emergency call out, or after performing 

routine maintenance during the defects liability period, the Contractor shall issue a service report, 

including details of the any faults and remedial action taken by email to a the HCA project manager with 

the Consulting Engineer cc’d.   

Failure to respond 

General: Should the contractor fail to respond to site within the period stated in the schedules, the 

Principal may, without incurring any liability or obligation and without limiting any other redress, engage 

persons other than the contractor to undertake emergency work on the systems. The contractor will be 

liable to fully reimburse the Principal for any costs incurred. 

Warranties 

General: If a warranty is documented or if a manufacturer’s standard warranty extends beyond the end of 

the defects liability period, the contractor shall name the principal as the warrantee. The contractor shall 

register with manufacturers as necessary and retain copies delivered with components and equipment. 

Commencement: Commence warranty periods at practical completion or at acceptance of installation, if 

acceptance is not concurrent with practical completion. 

Approval of installer: If installation is not by manufacturer, and product warranty is conditional on the 

manufacturer’s approval of the installer, submit the manufacturer’s written approval of the installing firm. 

Software Licences 

All software licences shall be perpetual (no renewals required to maintain current version) and transferred 

to the Principal. 
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3. Demolition 

3.1 General 

 Responsibilities 3.1.1

The contractor shall carry out demolition of the following: 

 Stair pressurisation fans SPF-1, 2, 3, 4  

 Associated variable speed drives, dampers and actuators. 

 Associated ductwork. For stairs 1 and 2 this includes the duct transition pieces connecting to the fan. 

For stairs 3 and 14 this includes ductwork from the outdoor air plenum to the stairwells.  

 Removal of asbestos associated with the stair pressurisation system. These asbestos locations 

include (but may not be limited to) asbestos millboard ductwork lining for stairs 3 and 14 systems, and 

woven asbestos flexible connections for all SPFs. Refer to the demolition drawings and the existing 

drawings in Appendix A, and the site’s hazardous materials register. The contractor shall engage a 

specialist qualified asbestos removalist to safely remove and dispose of any asbestos. The contractor 

shall liaise and coordinate with the HCA regarding all aspects of the asbestos removal, and shall 

follow the HCA’s specific requirements. 

 Standard 3.1.2

Demolition: To AS 2601. 

How to Safely Remove Asbestos Code of Practice – Safe Work Australia  

 Interpretation 3.1.3

Definitions 

General: For the purposes of this worksection, the following definitions apply: 

 Demolition: The complete or partial dismantling of a building, including structure or services, by pre-

planned and controlled methods or procedures. 

 Dilapidation record: The photographic or video and written record made before commencement of 

demolition work of the condition of the portion of the existing building being retained, adjacent 

buildings, and other relevant structures or facilities. 

 Dismantle: The reduction of an item to its components in a manner to allow re-assembly. 

 Recover: The disconnection and removal of an item in a manner to allow re-installation. 

 Submissions 3.1.4

Authority approvals 

Evidence of compliance: Before commencing demolition, submit evidence of the following: 

 Requirements of authorities relating to the work under the contract have been ascertained. 

 A permit to demolish has been obtained from the appropriate authority. 

 A scaffold permit has been obtained from the appropriate authority (if scaffolding is proposed to be 

used). 

 Certification that each person having access to the construction site has completed a WHS induction 

training procedure which is site-specific. 
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 Precautions necessary for protection of persons and property have been taken and suitable 

protective and safety devices have been provided to the approval of the relevant authority. 

 Treatment for rodent infestation has been carried out and a certificate has been obtained from the 

appropriate authority. 

 Fees and other costs have been paid. 

Investigation and work plan 

Work plan: Submit the work plan before demolition or stripping work. Include the check list items 

appropriate to the project from AS 2601 Appendix A, and the following information: 

 The method of protection and support for adjacent property. 

 Locations and details of necessary service deviations and terminations. 

 Confirmation of the sequence of work. 

 Requirements of AS 2601 Section 2 Planning and execution. 

Off-site disposal 

Disposal location: Submit the locations and evidence of compliance with the relevant authorities for the 

disposal of material required to be removed from the site. 

3.2 Execution 

 Protection 3.2.1

Encroachment 

General: Prevent the encroachment of demolished materials onto adjacent areas, including public places 

or spaces accessible to building occupants. 

Weather protection 

General: If walls or roofs are opened for alterations and additions or the surfaces of adjoining buildings 

are exposed, provide temporary covers to prevent water penetration. Provide covers to protect existing 

plant, equipment and materials intended for re-use. 

Dust protection 

General: Provide dust-proof screens, bulkheads and covers to protect existing finishes and the immediate 

environment from dust and debris. 

Security 

General: If a wall or roof is opened for alterations and additions, provide security against unauthorised 

entry to the building. 

Temporary screens 

General: Fill the whole of designated temporary openings or other spaces using dustproof and 

weatherproof temporary screens, fixed securely to the existing structure, and installed to shed water to 

avoid damage to retained existing elements or adjacent structures and contents. 

Type: Timber framed screens sheeted with 12 mm plywood and painted. Seal the junctions between the 

screens and the openings. 

Temporary access 

General: If required, provide a substantial temporary doorset fitted with a rim deadlock, and remove on 

completion of demolition. 
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Exposed surfaces 

General: Where necessary, protect and weatherproof the surfaces of adjacent structures exposed by 

demolition. 

Recovered items 

General: Recover all components associated with the listed items that are essential for their re-use. 

Minimise damage during removal. 

 Demolition – building services 3.2.2

General 

Requirement: Decommission, isolate, demolish and remove from the site all existing redundant 

equipment including associated components that become redundant as a result of the demolition. 

Breaking down: Disassemble or cut up equipment where necessary to allow removal. 

Recovered materials: Recover all components associated with the listed items. Minimise damage during 

removal and deliver to the locations scheduled. 

Components for re-use 

General: Clean components to be re-used and test for compliance with current Australian Standards 

before returning to service. Provide results of compliance tests. 

 Hazardous materials 3.2.3

Identified hazardous material 

Register: Hazardous materials have been identified as present on site and a Hazardous materials register 

has been prepared. 

Hazardous materials removal 

Standard: To AS 2601 clause 1.6.2, and ‘How to Safely Remove Asbestos Code of Practice’ (Safe Work 

Australia) 

 Completion 3.2.4

Notice of completion 

General: Give at least 7 working days' notice of completion of demolition so that adjacent structures may 

be inspected following completion of demolition. 

Rectification: Repair any damage arising out of demolition work. Obtain written acceptance from the 

owner of each adjoining property of the completeness and standard of the rectification work. 

Temporary support 

General: Clear away at completion of demolition. 
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4. Fans 

4.1 General 

 Responsibilities 4.1.1

The contractor shall provide 3-off new stair pressurisation fans, as documented. 

Axial flow fans 

Requirement: Select fans so the air flow can be increased not less than 5% above the rate documented 

as follows: 

 Against the corresponding increased system resistance as installed. 

 Without unstable operation. 

 By pitch angle change alone. 

Select fans with variable speed drives to operate at no more than 50 Hz under all conditions. 

 Submissions 4.1.2

Tests 

 Fan performance: To AS ISO 5801. 

 Fan sound power levels: To BS EN ISO 5136 or ISO 10302-1. 

4.2 Products 

 Materials 4.2.1

Galvanized steel components 

Hot dip galvanized components: Conform to AS/NZS 4680. 

Coating thickness and mass: To AS/NZS 4680 Table 1. 

 Axial flow fans 4.2.2

General 

Requirement: Non-overloading power characteristics. 

Casings 

Type: Tubular, flanged at each end, constructed from mild steel, fully welded, hot-dip galvanized after 

fabrication. 

Access: 

 < 1000 mm diameter: Sight hole in casing plugged with an airtight removable closure. 

 ≥ 1000 mm diameter: Provide access panels, securely bolted to casings and sealed with neoprene 

gaskets, for maintenance. 

Impellers 

Requirement: Aerofoil section blades constructed from cast aluminium alloy or glass reinforced plastic. 

Material: Glass fibre reinforced polymer 
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Pitch angle: Manually adjustable. 

Balancing: Balance impellers, statically and/or dynamically. 

Unducted inlets/outlets 

Inlet cones: Provide aerodynamically shaped cones to inlets of fans. 

Guards: Provide galvanized steel or bronze mesh guards. 

Motors 

General: Direct mount to impellers with minimum thermal Class 155 insulation to IEC 60085. 

Bearings: Provide sealed for life bearings or grease packed bearings fitted with lubrication lines extending 

through the casing. Provide bearings with a minimum rating fatigue life of 17,500 hours, suitable for 

horizontal or vertical mounting as appropriate. 

Motor protection: Minimum IP54. 

Electrical connection 

General: Provide terminal box external to fan casings and wire to fan motors. 

 Marking 4.2.3

Labels 

Show the following: 

 Manufacturer’s name. 

 Model. 

 Serial number. 

 Size. 

 Direction of rotation, marked on casing. 

4.3 Execution 

 Installation 4.3.1

Access 

General: Arrange fans and accessories to allow service access for maintenance, removal or replacement 

of assemblies and component parts, without disturbance of other items of plant, fire rating material and/or 

the building structure. 

Duct connections 

Flexible connections: Provide flexible connections to prevent transmission of vibration to ductwork. If 

under negative pressure, make sure that flexible connection does not reduce fan inlet area. If necessary, 

provide spacer pieces between fans and flexible connections. 

Drains 

General: Where moisture is likely to enter or condense inside a fan provide a trapped drain in 

conformance with AS/NZS 3666.1. 

Vibration isolation 
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General: Provide each assembly with at least four anti-vibration mountings, selected to give isolation 

efficiency not less than 95%. 

Type: As recommended by the fan manufacturer to achieve the required isolation efficiency for the 

specific fan under the documented operating conditions. Provide levelling screws and locknuts on metal 

spring mounts. 

Location: Locate the mountings so that the mounts deflect uniformly when the fan is operating and 

subject to all loads, including those imposed by the duct. 

Duct connections: Arrange flexible duct connections so that the fan vibration isolation efficiency is not 

adversely affected. 

 

4.4 Selections 

 Fan schedules 4.4.1

Properties SPF-1 SPF-2 SPF-3 

Selection (or equal approved) 
Fantech 

APV0804GP6/27 

Fantech 

APV0804GP6/27 

Fantech 

APV0804GP6/27

Stairwell served Core 1 stairs Core 2 stairs Core 3 stairs 

Maximum air quantity (L/s) 6,0001 6,0001 6,0001 

Static pressure at maximum L/s (Pa) 1501 1501 1501 

Maximum fan diameter (mm) 800 800 800 

Speed (rpm) 1440 1440 1440 

Max operating temperature (°C) 50 50 50 

Input (kW) 5.5 5.5 5.5 

Motor FLA (A) 10.6 10.6 10.6 

Power supply (V/Ф/Hz) 415 / 3 / 50 415 / 3 / 50 415 / 3 / 50 

Average dBA @ 3m 65 65 65 

Note:  

1. The fan selections provided above are indicative and will depend on the outcomes of the 

preliminary testing and the subsequent fan sizing calculations, which shall be carried out at 

the commencement of the project. The actual fan selections are anticipated to be no larger 

than those provided above, with the preference being the same physical size of fan will be 

used (ie 800mm) with 6-pole motors (rather than 4-pole motors as scheduled).  

Equipment shall not be ordered until after the testing is completed and the fan selections 

recalculated. 
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5. Ductwork 

5.1 General 

 Responsibilities 5.1.1

The contractor shall provide new ductwork, as documented. 

The fire-rating for the stair 3 ductwork may be either sprayed coatings or wrapped in a proprietary fire-

resistant product. The contractor shall provide pricing option for both in the tender price breakdown of 

their tender submission. 

 Standards 5.1.2

General 

Flexible ductwork: To AS 4254.1. 

Rigid ductwork: To AS 4254.2. 

Proprietary and non-standard systems 

Standard: Conform to functional criteria in AS 4254.2. 

Microbial control 

Microbial control: To AS/NZS 3666.1 as required by the BCA and the recommendations of 

SAA/SNZ HB 32. 

 Submissions 5.1.3

Certification 

Certification of fire-resistance rated ductwork: Before the date for practical completion, submit certification 

that the installed ductwork fire protection meets the required FRL when tested to AS 1530.4. 

Execution details 

Access panels: Submit proposed alternative sizes, if any. 

Sealing: Submit details of proposed sealing methods and materials. Include the following: 

 Proposals for conforming to the sealing requirements of AS 4254.2 and this specification. 

 Proposed sealing materials including mastics and tapes. 

 Proposed standard for leakage testing. 

 Proposals for sealing builders’ work components incorporated into the air path including, but not 

limited, to plenum ceilings, outside and return air plenums and risers. 

 For each system to be leakage tested, a drawing showing the extent of the system to be tested 

including the total surface area of the system and the surface area of the portion to be tested. 

Fire hazard properties 

General: Submit evidence of conformance to Fire hazard properties in MATERIALS AND 

COMPONENTS. 

Tests 
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Leakage testing reports: Submit a report on each system tested. Include in the report: 

 Details of the system tested including a sketch of the portions of the system tested. 

 Test pressure in Pa and as a percentage of the design operating pressure. 

 The measured leakage rate in L/s and as a percentage of the design air quantity. 

 If the section tested exceeded the maximum permissible leakage rate under test, provide details of 

the leakage sources identified and measures taken to rectify them. 

Leakage retesting: If a system is retested, provide additional reports containing the information above. 

Rigid ductwork: Submit test data verifying the assembled ductwork conforms to AS 4254.2 clause 2.1.2 

Type tests: Submit type test certificates showing conformance with the following standards: 

 Sealants: To AS/NZS 1530.3. 

5.2 Products 

 Materials and components 5.2.1

Corrosion resistance 

General: Conform to the Corrosion resistance table for the external and internal atmospheric corrosivity 

categories documented in General requirements. Alternatively, provide proprietary products with metallic 

and/or organic coatings of equivalent or higher corrosion resistance. 

External category includes: 

 Ductwork outside the building. 

 Fire, smoke and motorised dampers in ductwork outside the building. 

 Fire, smoke and motorised dampers located in the discharge air path within 3 m of the point of 

discharge from the building. 

 Fire, smoke and motorised dampers located in the outside air or mixed air/recycle air path up to the 

filters. 

Internal category includes:  

 Ductwork inside the building not included in external situation. 

Corrosion resistance table 

Atmospheric corrosivity 
category to AS 4312 

Fire, smoke and motorised 
dampers 

Ductwork 

C1 and C2 Metallic-coated sheet Z275/AZ150 Metallic-coated sheet Z275/AZ150

C3 Stainless 316 Metallic-coated sheet Z275/AZ150

C4 Stainless 316 Stainless 316 

Adhesive duct tapes 

Mechanical properties: Equal to or better than AS 1599 tape serial number F11. 

Adhesive: Non-toxic, high tack, synthetic pressure-sensitive type. 

Fire hazard properties 

Spread of flame index: 0 when tested in conformance with AS/NZS 1530.3. 

Smoke developed index: ≤ 3 when tested in conformance with AS/NZS 1530.3. 

Flammability index of facing materials: ≤ 5 when tested to AS 1530.2. 
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Assembled duct systems: Pass the UL 181 burning test. 

Fire protection of duct systems: Achieves the required FRL to AS 1530.4. 

 Sheet metal ductwork 5.2.2

Material 

General: Galvanized steel duct and mild steel components less than 3 mm thick: Prime quality 

lockforming galvanized steel, to AS 1397 Grade G2 or G3 to AS 2338 with Z275 coating to AS 1397. 

Thickness: To AS 2338. 

Fasteners 

Rivets: Expanding solid end type, aluminium base alloy for galvanized duct, minimum size as follows: 

 For sheet metal to sheet metal: 3 mm. 

 For sheet metal to supports, brackets and rolled steel angles: 4.8 mm. 

Self tapping screws: Zinc-plated for galvanized duct. 

Self drilling and tapping screws: Zinc-plated for galvanized duct. Provide only if base material into which 

they screw is thicker than 1.5 mm and they are unlikely to be removed or replaced. 

Bolts, nuts, washers and drop rods: Galvanized duct: Zinc-plated steel, service condition number 2. 

Washers: Provide washers under nuts and bolt heads. 

Draw bands 

Material: Select from the following: 

 Metallic-coated steel or stainless steel worm drive hose clamps. 

 Metallic-coated steel or stainless steel packaging binders tensioned with a proprietary device 

designed for the material used. 

Duct sealing 

Duct seal class: Not lower than Class C to AS 4254.2 Table 2.2.1 regardless of duct pressure or location. 

Extent of sealing: 

 Where the expression "Use duct sealant throughout" is used in AS 4254.2, apply sealant to the full 

length of all joints so no gaps or holes remain through which air might leak. 

 Seal all holes, gaps and other openings in ductwork including, but not limited to branches, access 

doors, access panels, and connections to equipment. 

 Seal as specified for ductwork all associated air handling equipment including but not limited to air 

handling units, fan coil units, diffusers and grilles, plenum and cushion head boxes, terminal 

equipment including VAV terminals and chilled beams. 

 Seal holes for pipes, conduits, cables and rotating shafts including damper shafts. 

Sealant materials: Use only sealants that: 

 Do not foster microbial growth. 

 Have a smoke developed index less than 3 and a spread of flame index of 0 when tested to 

AS/NZS 1530.3. 

 Will maintain their sealing performance for the life of the duct system. 

 Bond to the surface of application without primers. 

 Are resistant to oils, refrigerants and water after curing. 
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 Are non-toxic. 

 Have high elastomeric properties over the range of operating temperatures after curing. 

 Are suitable for application by gun or hand tools. 

Adhesive duct tapes: Do not use duct tape as the primary duct sealing agent. Use only as a secondary 

sealant on joints sealed by other means such as mastic, liquids or gaskets. Do not use duct tapes for 

non-sealant purposes. 

Machine rolled flanges: Use mastic at corners. 

 Fire protection of ductwork 5.2.3

Sprayed coatings 

Type: Fire resistant sprayed coating to achieve the required FRL when tested to AS 1530.4. Provide 

additional cement hard set finishing coat in locations requiring protection against damage or water. 

Material: Vermiculite or gypsum coating 

Composite systems 

Type: Wraps or modular duct systems to achieve the required FRL when tested to AS 1530.4.  

Product: Trafalgar FyreWrap (or approved equal) 

Access 

Fan access: For stair pressurisation fans provide a fire-resistance rated enclosure around the fan and 

flexible connections with a removable fire-resistance rated panel large enough to permit maintenance 

access and removal of the item. 

 Flexible connections 5.2.4

General 

Requirement: Isolate fans casings from ductwork, by means of airtight flexible connections. 

Materials: Heavy duty, waterproof. 

Length: Provide sufficient slack free movement and vibration isolation under operating and static 

conditions. 

Alignment: Align openings of connected equipment. 

Fixing: Fix to attachments with metallic-coated steel strip. Seal joints. Do not paint flexible material. 

Fire protection: To achieve the FRL of the attached duct when tested to AS 1530.4. 

Maintenance: Arrange to permit easy removal and replacement without disturbing ductwork or plant. 

Restriction: Do not protrude connections or frames into the airstream where this would be detrimental to 

the air flow. 

5.3 Execution 

 Ductwork installation 5.3.1

Arrangement 
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Ductwork: Arrange ductwork neatly. Provide access to ductwork components which require inspection, 

entry, maintenance and repairs. Where possible, arrange duct runs adjacent and parallel to each other 

and to building elements. 

Spacing 

Provide minimum clear spacing, additional to duct insulation, as follows: 

 25 mm between adjacent ducts. 

 25 mm between duct flanges or upper surfaces of ducts and undersides of beams and slabs. 

 50 mm between ducts and electric cables. 

 150 mm between ducts and ground, below suspended floors. 

Cleaning 

During installation progressively remove construction debris and foreign material from inside ducts. 

Drainage 

Provide drainage to AS/NZS 3666.1 at locations in ductwork where moisture may accumulate including at 

outside air intakes. 

 Leakage testing 5.3.2

Standard 

Leakage testing methods: Select from the following: 

 SMACNA 016. 

 The Building and Engineering Services Association publication B&ES DW/143. 

Test pressure: To AS 4254.2 

Maximum leakage rate under test: Less than 5% of the total design air quality of the duct system, times 

the ratio of the duct surface area under test to the total duct surface area of the system. 

Test method 

Amount of system to be tested: At least 10% of the total surface area of the system including a pro-rata 

proportion of the following: 

 Floor distribution, riser and plant room ducts. 

 Each seam, joint and sealing construction type. 

 Longitudinal seams. 

 Circumferential joints. 

 Rigid ductwork. 

 Flexible ducts. 

 Flexible connections. 

 Diffusers grilles and other terminal devices. 

 Air handling plant and plenums. 

 VAV terminals and other duct mounted equipment. 

 Supply, return, outside air and exhaust ducts. 

 Builders' work risers used in lieu of sheet metal ducts. 

Duration of the test: Maintain the test pressure within ±5% for at least 5 minutes. 

Instruments: Conform to Mechanical commissioning. 
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Leakage flow rate measurement: Use instruments that have been certified by a Registered testing 

authority in the past 12 months and have: 

 Accuracy: Better than ± 5% of measured value. 

 Resolution: Better than 1% of measured value. 

Failure under test 

Requirement: If the leakage in the duct system exceeds the documented maximum leakage rate under 

test: 

 Locate leaks and mark their position on the outside of the duct. 

 Rectify leaks. 

 Record the generic location of leaks and corrective action. 

 Retest the system as above but with at least 20% of the total surface area of the system. 

Repeat test: If the leakage in the duct system under retest exceeds the documented maximum leakage 

rate under test, retest with 100% of the total surface area of the system. 
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6. Mechanical Electrical 

6.1 General 

 Responsibilities 6.1.1

The contractor shall provide the following: 

 3-off variable speed drives, one for each new SPF (see note 1) 

 New switchgear and components to be installed within the power/control boards local to each SPF. 

The existing board enclosure may be retained. 

 New controls devices, including differential pressure sensors, test switches 

 New wiring for power and controls, including smoke detection. The existing MIMS cabling from the 

main switchboard and the FIP may be retained and reused where possible. 

Note: 

1. The existing VSDs may be retained if the full-load amps of the final fan selection is below the rated 

amps of the VSD. The contractor shall provide separate pricing for the VSDs in the tender price 

breakdown in the event that the VSD are not required and deleted from the scope. 

 Electrical accessories 6.1.2

General 

Responsibilities: Provide accessories as documented. 

Proprietary equipment: If proprietary equipment is selected by the contractor, the requirements of this 

specification over-ride the specifications inherent in the selection of a particular make and model of 

accessory. 

Uniformity: Provide all accessories and outlets located in close proximity of the same manufacture, size, 

finish and material. 

Default finish: Select from the manufacturers standard range. 

6.2 Low voltage power systems 

 General 6.2.1

Standards 

General: To AS/NZS 3000 Part 2 unless otherwise documented. 

Electrical systems: To AS/NZS 3000 and SAA HB 301. 

Selection of cables: To AS/NZS 3008.1.1. 

Degrees of protection (IP code): To AS 60529. 

EMC: To AS/NZS 61000. 

Telecommunications systems: To AS/ACIF S008, AS/ACIF S009, AS/NZS 3080, SAA HB 243 and 

SAA HB 29. 
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Interpretation 

Definitions: For the purposes of this worksection the following definitions apply: 

 Extra-low voltage: Not exceeding 50 V a.c. or 120 V ripple-free d.c. 

 Low voltage: Exceeding extra-low voltage, but not exceeding 1000 V a.c. or 1500 V d.c. 

Samples 

Samples: Submit samples of all visible accessories and equipment. 

Submissions 

Technical data: Submit the following information for each main, submain and final subcircuit for which 

calculation is the responsibility of the contractor. 

 Single line diagram. 

 Fault Levels at switchboards. 

 Maximum demand calculations. 

 Cable and conductor cross sectional area and insulation type. 

 Cable operating temperature at design load conditions. 

 Voltage drop calculations at design load conditions. 

 Touch potential calculations. 

 Protective device characteristics, e.g. curves, I2t. 

 Discrimination and grading of protective devices. 

 Prospective short circuit current automatic disconnection times. 

 Final subcircuits may be treated as typical for common route lengths, loads and cable sizes. 

 Touch potential automatic disconnection times. 

 Earth fault loop impedance for testing and verification. 

 Certify compliance with AS/NZS 3000, for electrical services. 

 Products 6.2.2

Wiring systems 

Selection: Provide wiring systems appropriate to the installation conditions and the function of the load. 

Earthing systems 

Earthing systems: Provide an earthing system complying with AS/NZS 3000 Section 5. 

Power cables 

Standard: Polymeric cables to AS/NZS 5000.1. 

Cable: Use multi-stranded copper cable generally. 

Default insulation: V-75. 

Default sheathing: 4V-75. 

Minimum size: 

 Power sub-circuits: 2.5 mm2. 

 Sub-mains: 6 mm2. 

Voltage drop: Install final sub circuit cables within the voltage drop parameters dictated by the route 

length and load. 
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Fault loop impedance: Provide final sub circuit cables selected to satisfy the requirements for automatic 

disconnection under short circuit and earth fault/touch voltage conditions. 

Distribution cables: To AS/NZS 4961. 

Conductor colours: For fixed wiring, provide coloured conductor insulation. If this is not practicable, slide 

at least 150 mm of close fitting coloured sleeving on to each conductor at the termination points. 

Active conductors in single phase circuits: Red. 

Active conductors in polyphase circuits: 

 A phase: Red. 

 B phase: White. 

 C phase: Blue. 

Control Wiring 

General: The control shall be wired in accordance with the Control Supplier’s instructions and 

recommendations. Obtain wiring diagrams of all controls from the Control Supplier prior to commencing 

wiring. 

Cable: Use screened cable or twisted pair cable as required by Control Manufacturer.   

Wiring size: Confirm with Control Supplier the type and cross sectional area of cables before commencing 

wiring. The wiring shall be: 

 240V not less than 1.0mm2. 

 24V not less than 1.5mm2. 

Installation: Control wiring shall not run adjacent to power wiring and shall cross at right angles only. 

Where wiring such as sensor wiring is to be run in ceiling spaces cable shall be installed in conduit or 

supported by catenary wire. 

Accessories 

General: Provide accessories as documented. 

Conformity: All accessories and outlets located in close proximity are to be the same manufacture, size 

and material if available. 

Emergency stop switches: 

 Standard: To IEC 60947.5 

 Execution 6.2.3

Power cables 

Standard: Classifications to AS/NZS 3013. 

Handling cables: Report damage to cable insulation, serving or sheathing. 

Stress: Ensure that installation methods do not exceed the cable’s pulling tension. Use cable rollers for 

cable installed on tray/ladders or in underground enclosures. 

Straight-through joints: Unless unavoidable due to length or difficult installation conditions, run cables 

without intermediate straight-through joints. 

Cable joints: Locate in accessible positions in junction boxes. 

Individual wiring of extra-low voltage circuits: Tie together at regular intervals. 
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Tagging: Identify multicore cables and trefoil groups at each end with stamped non-ferrous tags clipped 

around each cable or trefoil group. 

Marking: Identify the origin of all wiring by means of legible indelible marking. 

Cable systems: Provide the following: 

 Accessible concealed spaces: Thermoplastic insulated and sheathed cables. 

 Inaccessible concealed spaces: Cable in UPVC conduit. 

 Plant rooms: Cable in heavy duty UPVC conduit, or on tray or in duct. 

 Plastered or rendered surfaces: Cable in UPVC conduit. 

 Stud walls without bulk insulation: Thermoplastic insulated and sheathed cables. 

 Walls filled with bulk thermal insulation: Cables in PVC conduit. 

Fire-rated cables 

Protection: If exposed to mechanical damage, provide protection to AS/NZS 3013. 

Copper conductor terminations 

General: Other than for small accessory and luminaire terminals, terminate copper conductors to 

equipment, with compression-type lugs of the correct size for the conductor. Compress using the correct 

tool or solder. 

Within assemblies and equipment: Loom and tie together conductors from within the same cable or 

conduit from the terminal block to the point of cable sheath or conduit termination. Neatly bend each 

conductor to enter directly into the terminal tunnel or terminal stud section, allowing sufficient slack for 

easy disconnection and reconnection. 

Alternative: Run cables in UPVC cable duct with fitted cover. 

Identification: Provide durable numbered ferrules fitted to each core, and permanently marked with 

numbers, letters or both to suit the connection diagrams. 

Spare cores: Identify spare cores and terminate into spare terminals, if available. Otherwise, neatly 

insulate and neatly bind the spare cores to the terminated cores. 

Completion tests 

Site tests: 

 Inspection: Visually inspect the installation to before testing. Record on a checklist. 

 Test and verify the installation to AS/NZS 3000 Section 8, using the methods outlined in 

AS/NZS 3017 Record the results of all tests. 

6.3 Fire detection cabling 

 General 6.3.1

Unless otherwise detailed for a particular requirement, all cables shall provided in accorndace with AS 

1670.1, and shall have: 

 Have copper conductors. 

 Have stranded conductors. 

 Be of minimum size 1.0 mm² for AS 1670 systems and sized to accommodate anticipated load plus 

20%. 

TPI cables 

TPI cables shall: 
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 Multi stranded copper conductors 

 Be insulated with 0.6/1 kV grade PVC compound type V75 or higher. 

 Comply with AS 5000 

TPS cables 

TPS cables shall: 

 Multi stranded copper conductors 

 Be insulated with 0.6/1 kV grade PVC compound type V-75 or higher. 

 Default sheathing: 4V-75 

 Comply with AS 5000. 

 Incorporate an earth conductor for multicore cables up to 6 mm² and as specified herein. 

Fire rated cables 

Polymeric fire rated cable shall: 

 Comply with AS/NZS 5000 

 Have installation classification of WS52W as a minimum. 

MIMS cable 

Use existing where compliant and practicable. 

Cable: AS/NZS 3187 

Terminations & glands: AS/NZS 3188 

Type: Use only PVC served copper sheathed cables. 

Insulation grade: Generally: Use 1000 V/1000 V. 

6.4 Cable support and duct systems 

 General 6.4.1

General: Run electrical power cables and BMS/controls wiring as documented.  

Note: Electrical power cables shall not be run within the same containment system as the BMS/controls 

cables unless specific measures for segregation have been applied, to the approval of the HCA project 

manager. All BMS and electrical cables shall be appropriately segregated to avoid interference 

(EMC/RFI).  

Standards 

Cable trunking systems: To AS/NZS 4296. 

Conduits and fittings for electrical installations: To AS/NZS 2053.1, AS/NZS 2053.2, AS/NZS 2053.3, 

AS/NZS 2053.4, AS/NZS 2053.5, AS/NZS 2053.6, AS/NZS 2053.7 and AS/NZS 2053.8. 

Submissions 

Technical data: Submit technical data for the following: 

 Ducted wiring enclosure systems. 

 Cable support systems. 
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 Products 6.4.2

Conduits 

Standards: To AS/NZS 2053.1,AS/NZS 2053.2, AS/NZS 2053.3, AS/NZS 2053.4, AS/NZS 2053.5, AS/NZ

S 2053.6, AS/NZS 2053.7 and AS/NZS 2053.8. 

Sizes: 

 Conduits: ≥ 20 mm. 

Fixing saddles: Double sided fixed. 

Metallic conduits and fittings 

Standards: To AS/NZS 2053.7 or AS/NZS 2053.8. 

Type: Screwed steel. 

Fixing saddles: 

 Internal: Zinc plated. 

 External: Hot dipped galvanized. 

Corrosion protection: 

 Steel conduits: Paint ends and joint threads with zinc rich organic primer to AS/NZS 3750.9. 

Non-metallic conduits and fittings 

Standards: To AS/NZS 2053.2, AS/NZS 2053.3, AS/NZS 2053.4, AS/NZS 2053.5, and AS/NZS 2053.6. 

Solar radiation protection: Required for exposed conduits and fittings. 

Flexible conduit: Provide flexible conduit to connect with equipment and plant subjected to vibration. If 

necessary, provide for adjustment or ease of maintenance. Provide the minimum possible length. 

Associated fittings: 

 Type: The same type and material as the conduit. 

 Wall boxes on UPVC conduits: For special size wall boxes not available in UPVC, provide 

prefabricated earthed metal boxes. 

Inspection fittings: Provide inspection-type fittings only in accessible locations and where exposed to 

view. 

Joints: Cemented or snap-on joints. 

Ducted wiring enclosures 

Standards: 

 Cable duct/trunking systems: To AS/NZS 4296. 

Cable duct 

Material: Metal. 

Construction: Solid. 

Covers: 

 Accessible locations: Screw-fixed or clip-on type removable only with the use of tools. 

Accessories: Purpose-made to match the duct system. 

Cable support: Except for horizontal runs where the covers are on top, support wiring with retaining clips 

at intervals of not more than 1000 mm. 
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Cable tray/ladder support systems 

System: Provide a complete cable support system consisting of trays or ladders and including brackets, 

fixings. 

Selection: Run cables < 13 mm diameter on cable trays or in ducts.- 

Standard: NEMA VE-1. 

Type tests: To NEMA VE-1. 

Manufacture: Provide proprietary trays, ladders, fittings and accessories from a single manufacturer for 

the same support system. 

Selection: Select cable tray/ladder in conjunction with support system installation to achieve the 

documented loading and deflection requirements. 

Spare capacity: ≥ 50%. 

 Execution 6.4.3

Unsheathed cables – installation 

General: Provide permanently fixed enclosure systems, assembled before installing wiring. Provide draw 

wires to pull in conductor groups from outlet to outlet, or provide ducts with removable covers. 

Conduit systems – installation 

Set out: If exposed to view, install conduits in parallel runs with right angle changes of direction. 

Conduits in roof spaces: Locate below roof insulation and sarking. In accessible roof spaces, provide 

mechanical protection for light-duty conduits. 

Inspection fittings: Locate in accessible positions. 

Draw cords: Provide 5 mm2 polypropylene draw cords in conduits not in use. 

Draw-in boxes: Provide draw-in boxes as follows: 

 In straight runs at > 30 m: Spacing ≤ 30 m. 

 At changes of level or direction. 

Underground draw-in boxes: Provide casketed covers and seal against moisture. 

Expansion: Allow for thermal expansion/contraction of conduits and fittings due to changes in ambient 

temperature conditions. Provide expansion couplings as required. 

Rigid conduits: Provide straight long runs, smooth and free from rags, burrs and sharp edges. Set 

conduits to minimise the number of fittings. 

Routes of concealed conduits: Run conduits concealed in wall chases, embedded in floor slabs or 

installed in inaccessible locations directly between points of termination, minimising the number of sets. 

Do not provide inspection fittings. 

Overhead cable systems in mechanical plant rooms: If overhead cable systems service mechanical 

equipment installed on plinths in plant rooms, provide support and protection. Alternatively use cable 

ladder support system. 

Conduits in concrete slabs: Conform to the following: 

 Route: Do not run in concrete toppings. Do not run within pre-tensioning cable zones. Cross pre-

tensioning cable zones at right angles. Route to avoid crossovers and minimise the number of 

conduits in any location. Space parallel conduits ≥ 50 mm apart. 



 

50  

 Conduits in mechanical plant room slabs: Avoid installation of conduits in plant room slabs (boiler 

rooms, mechanical plant rooms and tank rooms) if conduits and cables are likely to experience high 

temperatures, be subject to core hole drilling, drilling of large anchor bolt points or if exact plant 

locations are unknown at time slab is poured. 

 Minimum cover: The greater of the conduit diameter and 20 mm. 

 Fixing: Fix directly to top of the bottom layer of reinforcing. 

Hollow-block floors: Locate conduits in the core-filled sections of precast hollow-block type floors. 

Columns: Conduits in columns: 

 ≤ 4 per column. 

 ≤ 25 mm diameter. 

 Locate conduits centrally in each column. 

Bends: Enter columns via ≥ 150 mm radius sweep bends. Do not use elbows. 

Chasing: Do not chase columns. 

Cable tray/ladder support systems – installation 

Cable trays: Galvanized steel. 

Fixing to building structure: Fix supports to the building structure or fabric by means of direct fixing 

hangers or brackets. 

Cable fixing: Provide strapping or saddles suitable for fixing cable ties. 

MIMS cables: Provide non-magnetic straps. 

Bend radius: Provide bends with an inside radius ≥ 12 times the outside diameter of the largest diameter 

cable carried. 

Cable protection: Provide rounded support surfaces under cables where they leave trays or ladders. 

Access: Locate trays and ladders to provide ≥ 150 mm free space above and ≥ 600 mm free space on at 

least one side. 

Clearances: 

 From hot water pipes: > 200 mm. 

 From boilers or furnaces: > 500 mm. 

 EMI: Locate support systems for electrical power cabling and communication cabling to minimise 

electromagnetic interference.  

6.5 Switchboard components 

 Products 6.5.1

General 

Rated duty: Uninterrupted in non-ventilated enclosure. 

Rated making capacity (peak): ≥ 2.1 x fault level (r.m.s.) at assembly incoming terminals. 

Utilisation category: To AS 60947.1 clause 4.4 and the recommendations of AS 60947.1 Annex A. 

Circuits consisting of motors or other highly inductive loads: At least AC-23. 

Other circuits: At least AC-22. 

Coordination: Select and adjust protective devices to discriminate under over-current and earth faults. 
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Enclosure: IP4X minimum. 

Contactors 

Standard: To AS 60947.4.1, AS 60947.1 and AS 60034.12 

General: Provide contactors selected according to the following: 

 Electricity distribution network limitations for starting currents and voltage flicker. 

 Torque requirements for the motor load. 

 Heating effects on the motor. 

 Voltage drop during start due to starting currents. 

 Time required to accelerate from rest to full speed. 

 Number of starts per hour. 

Type: Enclosed, block type, air break, electro-magnetic. 

Poles: 3. 

Rated operational current: The greater of: 

 Full load current of the load controlled. 

 ≥ 16 A. 

Rated duty: Intermittent class 12. 

Utilisation category: AC-3. 

Mechanical durability: ≥ 3 million cycles to AS 60947.4.1. 

Electric durability: ≥ 1 million operations at AC-3 to AS 60947.4.1. 

Mounting: Mount with sufficient clearance to allow full access for maintenance, removal and replacement 

of coils and contacts, without the need to disconnect wiring or remove other equipment. 

Auxiliary contacts: Provide auxiliary contacts with at least one normally-open and one normally-closed 

separate contacts with rating of 6 A at 230 V a.c., utilisation category: AC-1. 

Slave relay: If the number of auxiliary contacts exceeds the number which can be accommodated, 

provide separate slave relays. 

Control devices and switching elements 

Standards: To AS 60947.1 and AS 60947.5.1. 

Switching elements: 

 Electrical emergency stop device with mechanical latching function: To AS 60947.5.4. 

 Electromechanical control circuit devices: To AS 60947.5.1. 

Rotary switches: Cam operated type with switch positions arranged with displacement of 60º. 

 Off position: Locate at the 12 o’clock position. Test positions must spring return to off position. 

 Rated operational current: At least 6 A at 230 V a.c. 

 Escutcheon plates: Provide rectangular plates securely fixed to the assembly panel. Identify switch 

position and function. 

Time switches: 

 Type: 7 day fully programmable with holiday override function. 

 Daylight saving switch: Required. 

 Mains failure operation: 100 hour minimum operating capacity. 
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 Contact rating: ≥ 16 A at 230 V a.c. resistive load. 

 Construction: Provide readily accessible means of adjustment. Provide operational settings which are 

clearly visible when switch cover is fitted. 

 Dial: Digital with hour and minute display. 

Override switch (manual): Required. 

Control relays: 

 Standards: To AS 60947.5.1. 

 Operation: Suitable for continuous operation. Provide relays selected in conformance with the 

Control relay selection table. 

 Construction: Plug-in types. Receptacle bases with captive clips which can be operated without using 

tools. 

 Contact elements: Electrically separate, double break with silver alloy, non-welding contacts. 

 Configuration: For standard relays, provide assemblies with ≥ 2 sets of contacts and expandable to 8 

sets of contacts in the same assembly. Provide at least one normally-open and one normally-closed 

contact. 

Plug-in types: If required provide the following: 

 Receptacle bases with captive clips which can be operated without using tools. 

 Changeover type contacts to allow either normally-open or one normally-closed configuration. 

Control relay selection table 

Relay 

type 

Minimum 

mechanical life 

(operations) 

Base 
Minimum 

contact rating

Inter-

changeable 

Minimum 

number of 

contact 

elements 

1 5,000,000 Plug-in 1.25IL Yes 2 

2 10,000,000 Plug-in 5 A at 240 V Yes 2 

3 10,000,000 
Fixed 

mounting 
5 A at 240 V Yes 4 

Time delay relays: 

 Adjustable range: Adjustable over the full timing range with timing repeatability within ±12.5% of 

nominal setting. 

 Electronic relays: Incorporate light emitting diodes indicating energisation states of relays. 

 Pneumatic relays: Provide sealed chamber type with internal circulating air with linear calibrated time 

adjustment. 

Indicator lights 

Standard: To AS 60947.5.1. 

Lamps: Changeable from front of panel without removing the holder. 

Lamp rating: 1.2 – 5 W. 

LED indicators: 12 or 24 V as necessary, in corrosion-resistant bezel, nominal 5 mm diameter. 

Press-to-test: 
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 Compartments/subsections with < 5 indicating lights: Provide each indicating light with a fitted integral 

press-to-test lamp actuator. 

 Compartments/subsections with ≥ 5 indicating lights: Provide a common press-to-test lamp push-

button. 

Extra-low voltage transformers 

General: Provide the following: 

 Centre tap on secondary winding. 

 Primary and secondary windings wired out on opposite sides of transformer case. 

 Primary and secondary windings separated by means of an earthed screen wired out to an insulated 

terminal. 

 Transformer rating ≥ 125% of maximum output load, taking account of degree of ventilation and 

ambient temperature within assembly, and supplied load. 

6.6 Variable speed drives 

 General 6.6.1

General 

VSDs shall be supported locally by the manufacturer who will provide full technical support and 

troubleshooting capability from their local facility.  Spares holding and service support shall be provided 

locally by the manufacturer or their approved service partner.   

Standard 

General: To AS 61800.2 and AS 61800.3. 

 Product 6.6.2

Type 

General: Microprocessor controlled, solid-state electronic type, providing motor speed control of 3 phase 

squirrel cage induction motors by means of stepless variable frequency, variable voltage pulse width 

modulated (PWM) output. 

Application: Suitable for HVAC applications, not general purpose applications 

Selection 

General: Provide variable speed motor drive controllers selected for the following: 

 Rating: Continuously rated to suit the full load current stated on the motor nameplate and the length 

and type of cable feeding the motor. 

 IP 54 (for internal plant rooms) and IP 65 for external locations. 

 Rated for continuous operation at 50°C ambient 

 Service conditions: To AS 61800.2 Section 4. 

 Speed ranges: Suitable for the load duties. 

 Control deviation band: To suit the controls functional specification. 

 Efficiency: minimum of 96% at 100% load and 94% at 50% load. 

 Acoustic noise: lower of the noise levels of motors or 70 dBAwhen measured at a distance of 1m from 

the VSD when operating at full load. 

Design: Provide the following: 
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 Soft start (initially start motors on low speed). 

 Adjustable maximum current limit. 

 Automatic reset/restart of system after removal of fault or power failure condition. If the number of 

reset/restart attempts is limited for safety and equipment protection, provide for safe shut down and 

manual restart in the event of an unsuccessful attempt at the reset/restart sequence. 

 Ability to immediately restart a motor following momentary interruption of supply, even if the motor is 

rotating, or rotating in the reverse direction. 

Protection: Provide protection against: 

 Instantaneous power failure. 

 Instantaneous over current. 

 Internal and external overload. 

 Under and over voltage. 

 Over temperature of the controller. 

 Earth fault. 

 Contact with live parts without the removal of fixed covers or panels. 

Motor protection: 

 General: Provide automatic, electronic motor thermal overload protection facility wherein the tripping 

time is based on the motor’s running frequency, actual motor current, operating time, and the rated 

current. 

 Motors ≥ 22Kw: Provide PTC thermistor input to initiate motor shutdown under fault conditions. 

Controls 

Provide facilities for local display and control, including the following: 

 Indication of run condition, motor speed or output frequency, input control parameters, output current 

and voltage, and alarm conditions. 

 Indication of power on, zero speed, enable, earth fault, short circuit, over current, under voltage, over 

temperature and remote trip. 

 Facilities for automatic/off/manual control. 

 Local and remote analogue input, to control frequency output of controller when in manual or 

automatic mode. 

 For remote control, interfaces for analogue input and output associated with speed control, start/stop, 

and voltage free contacts for alarm fault indication. 

 For remote monitoring, a standard EIA485 communications portcapable of connecting to BACnet 

MS/TP high level interfaces for integration into the BMS network.  

The VSD shall display and log in non-volatile memory the total kWh consumed with an accuracy of ±5% 

and total motor running hours without additional instrumentation and provide the facility to reset these 

counters. 

Harmonics and EMC 

General: Provide integrated harmonic suppression filters to limit the harmonics to within the value 

prescribed by the electricity distributor for the motor load and environment. 

Standard: To AS/NZS 61000 and AS 61800.3 Category C1 for the actual length and type of cable feeding 

the motor. 

Authorities: Comply with the requirements of the Australian Communications Authority. 
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Harmonics: Within its enclosure the VSD shall include DC link harmonic filtering with both inductive and 

capacitive elements to control the mains borne harmonics to within the value prescribed by the electricity 

distributor.  Incorporation of either DC or AC chokes should ensure the harmonic emission requirements 

of AS 61800.3 2nd Edition 2005 are complied with.   

Radio Frequency Interference:The VSD shall be C-Tick marked in accordance with Australian 

Communications Authority (ACA) regulations.Within its enclosure the VSD shall include a radio frequency 

suppression filter to ensure the VSD complies with the conducted emission requirements of AS/NZ 

61800.3 2nd Edition 2004: 

- Category C1 with 10m motor cable, and 

- Category C2 with 50m motor cable. 

Immunity:The VSD shall comply with the immunity requirements of AS/NZ 61800.3 2nd Edition 2004 

Second Environment levels. 

 Execution 6.6.3

Installation 

General: All VSDs to be installed in accordance with the manufacturer’s recommendations and as close 

as possible to the motor being controlled. 

IP Rating: Internal locations such as plant rooms, IP54. When installed in external locations, IP65. For all 

external locations, the VSDs shall be shielded from sunlight, in a manner that does not affect air 

circulation and heat rejection. 

Testing 

Routine tests: Standard separate device and power drive system tests to AS 61800.2 and AS 61800.3. 

Site tests: Test input power factor and harmonic content on completed installation. 

 Selection 6.6.4

The selections for the VSDs shall be in accordance with the previous requirements, and the information 

provided below.  

The VSD selections shall be continuously rated to suit the full load current stated on the motor nameplate 

and the length and type of cable feeding the motor. 

Make/model: Danfoss VLT HVAC drive 

6.7 Controls devices 

 Input devices - pressure 6.7.1

Differential pressure sensor - duct 

General: Provide differential sensors in a metal, ABS, polycarbonate or glass filled polyester case. 

Sensing element: Temperature compensated electronic type with amplifier. 

Pressure connections: Provide barbed fittings for connection of polyethylene tube. 

Range: Provide sensors selected so the normal operating point is ≥ 50% of the manufacturer's sensor 

range. 

Accuracy: Within ± 1% full scale. 
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Operating pressure: Able to withstand continuous operation at positive or negative pressures 50% greater 

than the calibrated span without damage or loss of accuracy. 

Indication: Each sensor shall have an LCD indicator display of the pressure. 

Differential pressure switch - duct 

General: Provide differential switches not affected by dirt accumulation, shock or vibration. House in a 

corrosion resistant case. Provide screw set point adjustment. 

Pressure connections: Barbed fittings for connection of polyethylene tube. 

Repeatability: ± 1%. 

Operating pressure: Able to withstand continuous operation at positive or negative pressures 50% greater 

than the calibrated span without damage or loss of accuracy. 
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7. Commissioning and Testing 

7.1 General 

  Responsibilities 7.1.1

The contractor shall provide the following testing and commissioning: 

 Preliminary testing – At the commencement of the project the contractor shall carry out preliminary 

testing of the existing stair pressurisation system. This shall be done in the presence of the 

Consulting Engineer. The Contractor shall allow two days for these tests to be carried out, and shall 

have the relevant staff/sub-contractors in attendance with the necessary equipment to carry out the 

testing. The preliminary testing shall include the following: 

- Verify which smoke detectors activate the SPFs.  

- Verify the operation of SPFs from the FFCP. 

- Airflow measurements through stair doorways for each level of stairs 1, 2 and 3, measured in 

accordance with the performance requirements from AS/NZS 1668.1. 

- In areas with inadequate relief air, measure the effect on airflows of opening doors from the 

enclosed lift lobbies. 

- Measure noise levels in the stairwell. 

 Post-construction testing and air balancing of the SPF systems. 

7.2 Standards 

General 

Measurement of fan and duct air quantities > 1000 L/s: To ISO 5802. 

Testing, balancing and commissioning except fan and duct air quantity measurement: Select from the 

following: 

 ASHRAE STD 111. 

 CIBSE CCA and CIBSE CCC. 

 National Environmental Balancing Bureau (NEBB) Procedural Standards. 

 AIRAH DA24. 

 AIRAH DA27. 

 AIRAH DA28. 

Statistical analysis: To ASHRAE Guideline 2. 

Fire operation of air handling systems: To AS/NZS 1668.1. 

 Interpretations 7.2.1

Definitions 

General: For the purposes of this worksection the definitions given below apply. 

 Accuracy: The closeness of the agreement between the result of a measurement and the true value 

of the particular quantity being measured. 

 Error: The measured value minus the true value of the particular quantity being measured. 
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 Resolution: The smallest difference between indications of a displaying device that can be 

meaningfully distinguished. 

 Submissions 7.2.2

Certification 

Instrumentation: On request, submit copies of current calibration certificates issued by a Registered 

testing authority. 

Conformance to contract documents: Submit certification of conformance to the contract documents. 

Statutory requirements: Submit certification of conformance to the relevant statutory requirements. 

Completion program 

Submissions: Submit a program consistent with, and forming part of, the construction program as follows: 

 Set out the proposed program for completion, commissioning, testing and instruction. 

 Identify related works and timing of the works prerequisite to successful and timely completion of the 

works. 

Plant operating period: Include time in the program for the documented plant operating period before the 

date for practical completion. 

Records 

Report: Submit a report demonstrating that equipment has been properly installed and is functioning 

correctly, including the following. 

 Air balance: To AIR BALANCE REPORTS. 

 Air flow rate: To AIR BALANCE REPORTS. Show on the reports where return and exhaust quantities 

have been varied from design values to achieve differential pressures. 

 Room air pressure differential: Submit the measured or detected room pressure differentials to 

ROOM AIR PRESSURE DIFFERENTIALS. 

 Inspection 7.2.3

Notice 

Inspection: Give notice so that inspection may be made of the following: 

 Starting up each item (5 working days). 

 Commissioning of the installation. 

7.3 Execution 

 Commissioning 7.3.1

General 

General: Commission mechanical services when: 

 The respective systems or parts of systems are complete. 

 The building work on which commissioning depends is complete. 

Requirement: Make the adjustments necessary to achieve the documented performance under 

continuous operating service conditions, including balancing, setting the controls, checking the operation 

of overload and safety devices, and correcting malfunctions. 
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Fire Safety 

Requirement: Complete testing and certification of all fire safety measures before occupation of the 

building. 

Reports 

General: Submit reports indicating observations and results of tests and compliance or non-compliance 

with requirements. 

Notice 

General: Give sufficient notice for inspection to be made of the commissioning of the installation. 

Starting up 

General: Coordinate schedules for starting up of various systems and equipment. Give 5 working days 

notice before starting up each item. 

Checks: Before starting, verify that each piece of equipment has been checked for proper lubrication, 

drive rotation, belt tension, control sequence, circuit protection or for other conditions which may cause 

damage. 

Tests: Verify that tests, meter readings, and documented electrical characteristics agree with those 

required by the manufacturer. 

Wiring: Verify wiring and support components for equipment are complete and tested. 

Manufacturers' representatives: If individual worksections require the attendance of a manufacturer’s 

representative, have the manufacturers' representatives present on site to inspect and/or check the 

system installation before starting up, and to supervise placing the equipment and operation. 

Starting up: If documented in the respective worksection, execute starting up under the supervision of 

manufacturers' representative and appropriate contractors' personnel, in conformance with 

manufacturers' recommendations. 

Report: Submit a report demonstrating that equipment has been properly installed and is functioning 

correctly. 

 Instrumentation 7.3.2

Calibration and certification 

General: Use only instruments that have current calibration certificates issued by a Registered testing 

authority. Provide copies of certification if requested. 

Maximum period since last calibration: As recommended by manufacturer but ≤ 12 months, except as 

documented below. 

Air quantity at diffusers, outlets and grilles 

Hood adjustment factors: Determine adjustment factor for each hood and associated anemometer by one 

of the following methods: 

 Certified by a Registered testing authority for the type, size and configuration of diffuser or grille and 

direction of air flow being measured. 

 Determined by duct pitot traverse for the particular type, size and configuration of diffuser or grille and 

direction of air flow being used on the project. 

Instruments: 

 Accuracy: Better than ± 5% of measured value. 
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 Resolution: Better than 1% of measured value. 

 Range: Measured velocity within 17% to 83% of the instrument calibrated range. 

Total system air flow 

General: For systems handling over 1000 L/s measure total system air quantity to ISO 5802. 

Air pressures and differential pressures 

Instrument specifications: 

 Pressures ≤ 50 Pa: Electronic meter or inclined manometer with 50 Pa full scale, accuracy better than 

5% full scale. 

 Pressures > 50 Pa: Electronic meter, mechanical meter or inclined manometer with full scale not 

more than 400% measured value, accuracy better than 2.5% full scale. 

Electrical 

Instrument specifications: 

 Voltage < 600 V a.c.: Accuracy ± 3% of full scale. 

 Voltage < 30 V d.c.: Accuracy ± 3% of full scale. 

 Currents < 100 A: Accuracy ± 3% of full scale. 

 Maximum period between calibration: As recommended by manufacturer but not more than 6 months. 

Rotational speed 

Instrument specifications: 

 Accuracy: ± 5% of measured value. 

 Maximum period between calibration: As recommended by manufacturer but not more than 24 

months. 

Recording instruments 

Specifications for instruments collecting measured values over time: 

 Accuracy: At least equal to that specified for the corresponding physical parameter above. 

 Type: Electronic data logger with appropriate sensors or thermohydrograph. 

Thermohydrographs: Charge sensing element before use as recommended by the manufacturer. 

 Sound pressure level measurements 7.3.3

General 

Sound pressure level measurements: Provide sound pressure measurements as documented. 

Sound pressure level measurements 

Internal: To AS/NZS 2107. 

External: To AS 1055.1. 

Sound pressure levels: Measure the A-weighted sound pressure levels and the A-weighted background 

sound pressure levels at the documented positions. 

Sound pressure level analysis: Measure the sound pressure level and the background sound pressure 

level over the full range of octave band centre frequencies from 31.5 Hz to 8 kHz at the documented 

positions. 

Correction for background noise: To AS/NZS 2107 Table B1. 
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Measurement positions: If a test position is documented only by reference to a room or space, do not take 

measurements less than 1 m from the floor, ground or walls. 

 Air balancing 7.3.4

General 

General: Balance each SPF system. 

Completion: Balancing is complete when all the following conditions are met: 

 All air quantities are within the tolerances in Air quantity tolerance table. 

 For the same component, each measured air quantity deviates by less than the instrument accuracy 

from the previous measured air quantity. 

 For fans with variable speed drives, the frequency of the motor is ≤ the speed of the motor used to 

select the fan. 

Air quantity tolerances 

General: Balance air handling systems to the documented air quantities within the tolerances in the Air 

quantity tolerance table. For the purposes of the Air quantity tolerance table the following definitions 

apply: 

 Terminal: A supply, return or exhaust diffuser, grille or equivalent device discharging air into, or 

drawing air from, a space. 

 Total air quantity: The sum of air flows to the connected terminals under the conditions of 

measurement. 

Air quantity tolerance table 

System type Terminal 
air 
quantity 
tolerance 

Branch air 
quantity 
tolerance 

Total air 
quantity 
tolerance 

Low velocity supply, return or exhaust system where all 
terminals on any one sub-branch serve the same space 

+20% 
-0% 

+10% 
-0% 

+10% 
-0% 

Low velocity supply, return or exhaust system where the 
terminals on any one sub-branch serve more than one space 

+15% 
-0% 

+10% 
-0% 

+10% 
-0% 

Supply systems for induction units +5% 
-0% 

+5% 
-0% 

+10% 
-0% 

Measurement methods 

Total and branch air quantities > 1000 L/s: Measure to ISO 5802. 

Other air quantities: Use balancing and measurement methods recommended by ASHRAE or CIBSE. 

Prohibited: Do not use the following methods for air quantity measurement: 

 Measurement using an instrument operating with air flow in the reverse direction to that for which it 

has been calibrated. 

 Air quantity measurement derived from fan curves or fan performance tables. 

Preparation for air balancing 

General: Before starting air balancing make sure that: 

 All building work that may affect the air balance is complete. 

 All ductwork complete and clean. 

 There are no air leaks that can be felt. Check for leaks through doors, access panels, penetrations 

and joints in air handling units. 
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 All interrelated air handling systems are complete and operating concurrently. 

 Fans are complete and operating correctly. 

 All electrical components and safety devices are complete and operating correctly. 

 All other related work is complete and operating correctly. 

On completion of air balancing 

General: When air balancing is complete: 

 Mark final position of dampers. 

 Seal test holes in ductwork as follows:  

- Duct pressure class ≤ 500: Provide rubber or plastic plugs. 

- Duct pressure class > 500: Provide gasketted cover plates of the same material as the duct. 

 Set system into normal operation. 

 Submit air balance reports. 

 Fire mode operation 7.3.5

General 

General: Test all systems required to operate in fire mode. 

Standards: To AS/NZS 1668.1 and AS 1668.3. 

Related systems: Test air handling systems for correct operation in conjunction with fire protection and 

other related systems. 

Reset: Verify that all systems return to normal operating mode after fire mode operation. 

 Certification 7.3.6

General 

Contract documents: Provide certification that the installation complies in all respects with the contract 

documents. 

Statutory requirements: Provide certification of compliance with the relevant statutory requirements. 
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A. Appendix A – Existing SPF Drawings 
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B. Appendix B – Existing FIP Schematics 
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