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INTRODUCTION 

A primary objective for the Division of Facilities Management at Charles Sturt University is to provide 
effective stewardship of campus facilities by ensuring all resources are effectively and efficiently 
focused towards supporting our students and staff in their pursuit of academic excellence. 

The purpose of the Operational Design Standard is to provide ‘guidance’ to the project design team 
in relationship to standardisation, quality and environmental outcomes required by the Division of 
Facilities Management to ensure the new asset is integrated seamlessly into campus life. The 
Division understands that while the project design and construction phase is important, it is only a 
brief phase in an assets life cycle that will need to be operated and maintained by the Division for 
forty years or more. 

While this document provides guidance for a typical project it should not be considered as a 
definitive document and each project will require detailed discussion with senior Operational 
Services staff to ensure the project outcomes are customised to meet the specific operational and 
occupants requirements. It is therefore essential that the experience and knowledge of the 
Division’s Operational Services senior staff is fully engaged as early as possible in the project design. 
It is also essential that the Operational Service staff understand the specific deliverables of the 
capital project and develop the specific design requirements in consultation with the building 
occupants and the design team to ensure the best outcome for the University. 

It is also important to recognise that the initial building occupants may not be in the building for its 
full life-cycle, however the operational responsibilities associated with the new asset will be with the 
Division for the full extent of the life of the building. Therefore,  the design concept should be 
approached in a manner that reflects a typical commercial development, in so much as the 
Operations and Maintenance Department will be the ‘owner and operator’ of the asset throughout 
its full life while the occupants of the premises will have specific functionality, fit out that also need 
to be delivered. 

With this concept in mind the Operational Design Standard has been developed to provide guidance 
to the design team and to assist the Division to drive a consistent approach to the design, 
construction, commissioning, handover and operation of the new capital project is as seamless as 
possible and more importantly the new asset is fully integrated into campus life and conforms to the 
University’s standards and policies. 

The successful integration of any new project into the day-to-day operation of campus life cannot be 
under estimated and is vital to ensuring the new asset provides a fully functional platform for the 
Division’s clients, but moreover it ensures the Division is successful in supporting the University’s 
strategic objectives now and into the future. We must avoid the pitfall of viewing any new project as 
a standalone entity, as in reality it is an extension of the existing campus. 

Wayne Millar 

Director, Operational Services 
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SECTION 1. SUSTAINABLE BUILDING DESIGN 

Charles Sturt University is committed to following industry best practice in the area of sustainable 
building design. Where appropriate this shall be achieved by utilising the Green Building Council of 
Australia’s suite of Green Star assessment tools. New building projects and refurbishments shall be 
conducted in accordance with the following: 

Project Type Scope of project Sustainable Design Target 

New build >$5 million Minimum 5 Star Green Star As Built certified 

New build <$5 million Minimum 5 Star Green Star As Built self-

assessed 

Refurbishment >$2 million and 

incorporating >50% of 

Bld floor area 

Minimum 4 Star Green Star As Built certified 

Refurbishment <$2 million and >$1 

million incorporating 

>50% of Bld floor area 

Minimum 4 Star Green Star As Built self-

assessed and application of principles of life-

cycle costing. This will require a  holistic building 

level appraisal of opportunities to improve 

overall efficiency 

Refurbishment <$1 million and 

incorporating <50% of 

Bld floor area 

Application of the principles of life-cycle costing 

which may require a broader building envelop 

appraisal to identify & recommend 

opportunities to improve overall building 

efficiency 

The project team shall select the applicable Green Star assessment tool. Where a building does not 
meet the eligibility criteria of a Green Star tool, the Education V1 framework shall be applied and 
self-assessed. 



 

Page 2 of 57 

 

SECTION 2.  BUILDING AUTOMATION SYSTEM (BAS) 

Building Management Information System (BMIS) and Energy Management System (EMS) 
The University has an area-wide Building Management Information System (BMIS) and Energy 
Management System (EMS) that function over the University’s Wide Area Network (WAN).  

The inclusion of a Building Automation System (BAS) and/or smart meters in any new building 
project must include the connection of the systems within the building to the University’s LAN. 

The proposed BAS must be registered as a BACnet ‘compliant’ system under the ASHRAE standard 
for a BACnet protocol. This will generally limit BMS systems to the Alerton Australia’s Envision & 
Optergy systems and the Automated Logic Control system. Written approval is required from the 
university Director, Operational Services before an alternative BMS supplier will be considered. 

The design team will refer to Attachment 3 – DDC Automatic Controls Project Design Guidelines. 

 The selected BAS shall be able to interface with University’s Building Management 
Information System (BMIS) front-end and provision allowed for this interface through the 
University’s Local Area Network (LAN)/WAN.  

 A fully accredited service agent within a reasonable distance from the campus.  

 Refer to the Charles Sturt University Building Automation Systems Selection and Installation 
Guidelines.  

 The University’s preselected BMIS head-end is Optergy which is distributed by Alerton 
Australia.  

 As a minimum the design team will include the Director, Operational Services in the initial 
design development to determine the need for ongoing guidance and approval throughout 
the remaining detailed design process. The Director, Operational Services shall determine if 
the project is significant enough to warrant the engagement of the University’s preferred 
BAS and mechanical controls consultant. 

 The University has established standard graphical design and functionality requirements that 
are required to be followed to ensure a seamless integration with the BMIS & EMS head end 
software, the latter of which will be coordinated through the university’s preferred BMIS 
supplier Alerton Australia and this requirement will form part of the contract requirements.  

 The project BAS designer shall specify that the project BAS installer will allow a minimum of 
sixteen (16) hours of detailed technical support with the University’s preselected BMIS head-
end supplier Alerton Australia to integrate and test that the project BAS has successfully 
integrated with the BMIS. 

 The project BAS designer shall specify that the project BAS installer will allow a minimum of 
twenty (20) hours of detailed training for the University’s operational staff immediately prior 
to building handover. 
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Generic control strategies 
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Trend logs and alarms 
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SECTION 3. MECHANICAL SERVICES 

GENERAL 
As a minimum requirement the design consultant shall develop a functional description that is to be 
provided in the project technical specification to inform the tenderers how the building systems are 
to function, when and why, in a manner that provides the final performance outcomes required for 
the successful delivery of the built outcome. This minimal requirement for information shall include 
the production of a detailed ‘points list’ including the required alarm monitoring and reporting 
requirements. 

In developing the technical specification the design team shall refer to the following documents to 
ensure the technical requirements of the specification are guided by and conform to CSU’s specific 
requirements. Where there is any ambiguity or competing requirement identified in this document 
review the issues shall be referred to the Operational Representative on the Client User Group for 
clarification and direction. 

Operational Reference Documents: 

 Attachment 3 – Building Automation Specification. 

 Preferred Supplier for BMIS integration. 

 Preferred BMS Controls Specialist. 

 Formatting of Operations & Maintenance Manuals: 
- Asset register. 
- Electronic documents. 

Alarm Requirements 
The project design team will work with the Operations and Maintenance project representative to 
ensure adequate and appropriate alarms are generated from key systems and components. CSU’s 
preferred alarms management system is the university wide BMIS (Optergy) developed by Alerton. 

Warranties 
General: Name the principal as warrantee. Register with manufacturers as necessary. Retain copies 
delivered with components and equipment and handover to the Principle upon reaching Practical 
Completion. 

Warranty 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. 

Building Tuning Post Practical Completion 
The designer shall require the successful contractor to allow for two (2) site visits after Practical 
Completion (PC) is awarded at a time that is agreed with the University’s Director, Operational 
Services, however as a general rule these visits will be carried out during the peak summer and 
winter seasons. 

Generally these visits will be for the complete review of the buildings operation against the controls 
strategy and completion of any fine tuning that maybe required to optimise energy efficiency and 
occupant comfort. 
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LABORATORY EQUIPMENT & FIXTURES 

Laboratory Air Curtains and Cabinets 
To assist CSU in fire prevention management any new or replacement air curtain, linear flow cabinet, 
fume cabinet, etc. should be provided with an external cabinet constructed from ASAH material 
available through Conditionaire International Pty Ltd. 

Occupancy Sensors 
Generally, where the design requires the inclusion of an occupancy sensor specify only the best 
quality motion & micro-phonic sensors for the control of any equipment; lighting, exhaust, air 
conditioning, etc. 

Work with the other consultant teams to ensure where possible the occupancy sensors can be 
shared by the various independent systems to reduce the total number of sensors required i.e. 
where possible the lighting equipment sensor can be shared with the air conditioning system sensor 
requirement. 
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SECTION 4. FIRE AND SAFETY SYSTEMS 

General 
As a minimum standard the fire safety systems are generally designed to adhere to compliance 
requirements in addition the Principal will evaluate each installation on a case-by-case basis and 
identify the system requirement through a risk assessment that not only considers personal safety 
but also property protection and business continuity. 

Fire Panels 
The Fire Indicator Panel (FIP) shall be an addressable self-testing type- similar to the current model 
AMPAC 'Firefinder'.  
The FIP shall be located under cover and generally adjacent to the main entry of the building but 
‘external’ to the door. This is to prevent the Fire Brigade putting an axe through the locked door to 
get to the FIP.  

The FIP shall be capable of connection via and compatible with CSU’s Fibre Optic Telephony and 

Ethernet Network.  The FIP shall be capable of interconnectivity and remote alarm transmission, 

including Fire Brigade notification, via this network. The FIP communications hardware and software 

shall comply with the current version of the Division of Information Technology (DIT) Infrastructure 

Standards and the current version of the DIT Standards for the Installation of Communications 

Infrastructure at Charles Sturt University. 

The fire panel shall be integrated back to the campus Main Fire Panel and any rework required 
to upgrade the campus Main Fire Panel will form part of the new building contract. 

Generic Panel Access 
The access code for the FIP required to allow open access to the system for ongoing maintenance 
and/or expansion purposes shall be provided in the Operations and Maintenance Manuals to ensure 
the service contracts are not restricted to one Service Company. 

LAN/WAN Connection 
The FIP shall be linked to the CSU LAN through a BACnet Gateway or similar router as appropriate all 
of which shall be supplied under new building contract for future connection to a future remote 
online self-testing software program. 

Remote monitoring 

The University has an existing contract with an accredited Remote Monitoring Supplier and all 
hardware, wiring and connection fees required to provide a fully integrated remote monitoring 
system shall form part of the new building contract. 

Visual and Audible Alarms 
All visual and audible alarms shall comply with AS 1603 and all other relevant codes and regulations 
relating to the design and installation of fire detection systems. 

Fire Sprinkler System 
Only required through Code compliance requirements or from a risk assessment of the building. 

Fire Evacuation Plans 
Fire evacuation plans must be submitted and approved by CSU for all new buildings and upgrades 
where the access/egress of a building has been modified. 
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Evacuation Diagram holder specification 
New Buildings – Core and Residential 

Evacuation diagram holders for all new buildings will be as specified in the CSU Signage Procedures 
as under ‘Miscellaneous signage’ – ‘Evacuation Diagram’. 
Evacuation diagrams will be prepared without a ‘Banner’ as the header ‘Evacuation Diagram’ forms 
part of the frame. 

Residences (behind bedroom doors only) 

Evacuation Diagrams installed behind the door of each residential bedroom shall be made of clear 
Perspex or equivalent and secured with anti tamper screws or screws with Snap Caps to provide 
both security and aesthetic appeal. 

Existing Buildings - Core and Residential 
For areas where old existing Perspex frames are being replaced or works do not involve rebranding 
to the new signage requirements, snap frames or equivalent suitable for A3 sized posters are to be 
used.  
Further details are included in Attachment 13 - Guideline - Evacuation Diagram Holders v1.0 - 
140128. 

Emergency Lighting and Exit Systems 
Emergency lighting and exit lights need to be the remote monitored addressable 'Legrand' 
Commander (hard wired) or only as approved by Director, Operational Services a ’Legrand’ Axiom 
(wireless) systems.  
A strategic advantage for CSU is this systems capacity to complete an self-diagnosis and produce a 
compliance report using a Web browser to access any building remotely from any location over the 
CSU internal WAN. 
The emergency exit signs shall be the Legrand LED blade style light fittings.  These exit lights use LED 
illumination which greatly reduces energy consumption and light globe replacement. 
The installer shall deliver a completed system that is linked to the CSU building LAN through a 
Central Interface Unit (CIU) which shall be a Lantronix UDS 1100 Device Server. 
Prior to hand-over the installing contractor shall engage ‘Legrand’ technical staff to verify, 
commission and integrate the final system into the remote head-end on the CS network.  
The final system installation shall facilitate all statutory inspection and testing through the 
proprietary Aegis 8 software.  

  Exit & Emergency lighting 

Legrand – Exit Light – (LED type with “blade” pictograph diffuser) 

Legrand – Emergency light  

 
WAN Connection 
The emergency and exit lighting system controller shall be linked back to the communication cabinet 
via a dual Cat 5 communications cable to facilitate a connection to the University’s WAN via a 
BACnet Gateway (supplied under this contract) for future remote testing capability. 

Requirements in Addition to the BCA 
The University project officer shall ensure each new building project is evaluated with 
representatives from the Operations & Maintenance management team. The evaluation will take 
the perspective of ensuring the safe evacuation of occupants during a power failure the result of 
which may result in no illumination in the normal paths of egress. If the risk is deemed to be 
sufficient to warrant the inclusion of additional emergency lighting in a building that would 
otherwise be deemed to comply with the BCA emergency lights (Spitfires) shall be included. In this 
situation emergency ‘exit’ lighting (pictographs) would not be required.  
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Security Lighting 
Lighting along main thoroughfares is necessary to improve safety and security in non-daylight hours 
(refer to Australian Standard AS/NZS 1158.3.1.2005 Lighting for roads and public spaces - Pedestrian 
area (Category P) lighting - Performance and design requirements).  
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SECTION 5. BREAK GLASS ALARM AND DOOR EGRESS DEVICE OPERATION 

Red Break Glass Alarms (Manual Call Point) 

 When activated, a red Break Glass Alarm (BGA) will initiate the following operations: 

- Initiate the building occupant warning. 

- Send a signal to shut down the building services (such as isolating electrical switch 

boards, shutting down non-essential mechanical services, etc. 

- Send a signal to open doors in the path of egress from the building to allow evacuation. 

- Send an alarm to the local fire brigade. 

 There will be one red BGA located on the fire panel of each building (those buildings that 

have a fire alarm system only). 

 Fire Wardens will be trained to activate these red BGA devices or call 000 if there is a 

situation requiring emergency services assistance. 

White Break Glass Alarms (Emergency Call Points) 

 When activated, a white BGA will initiate the following operations: 
- initiate the building occupant warning system 

 There will be a white BGA located at the required exits of each building (those buildings that 

have a fire alarm system only) 

 Occupants and Wardens can be trained to activate these white BGA devices if they notice an 

emergency, such as a bomb scare or gas leak where occupants are required to evacuate the 

building. 

Green Break Glass Alarms (Security devices) 

 When activated, a green BGA will initiate the following operations – 
- open the adjacent door to allow egress  

 There will be a green BGA located at the required exits of each building, and controlled via 
the building security system and independent of the fire alarm system (those buildings that 
have a security system only). 

Yellow Break Glass Alarms (Services isolation devices) 

 When activated, a yellow BGA will initiate the following operations – 
- Isolation of an individual service, such as gas supply in a laboratory  

 There will be a clearly labelled yellow BGA located adjacent to a user workstation such as a 
laboratory bench, and independent of the fire alarm system and security system (these 
should have protective covers to reduce accidental activations). 
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SECTION 6. SECURITY SYSTEMS 

Design Logic 
Security systems like any other information system only serve as part of DFM’s vision to deliver a 
comprehensive solution to the safety and security of students, staff, visitors and property. This ethos 
ensures that the security solution design is not viewed from a project perspective alone but rather 
from a holistic understanding of the high level objectives and key outcomes that will facilitate the 
successful integration of a new building or asset into campus operations based on an individual 
security risk assessment. 

The Operations and Maintenance staff within DFM are CSU’s security advisers and operators and will 
work with Planning, Design and Construction staff and the client to understand how the functionality 
of the new space will impact on the personnel and property security requirements i.e. after-hours 
access, any compartmentalisation they require, drug storage, cash transactions, etc. and determine 
how best to integrate the new project into existing policy and campus life. 

In developing an overall security strategy for any new building there are several systems under the 
broad umbrella of security that must be considered, they are: 

 Access control 

 Intruder detection and alarm 

 CCTV 

 Duress alarm 

 Evacuation process 

 Security patrols 

 Passive prevention and deterrent devices 

In addition to the above there are also several associated systems that need to be considered so a 
total systems integration solution can be implemented for any new project, they include: 

 Building Management System 

 Energy Management System 

 Lighting control 

Passive security devices 

 Stainless steel mesh security screens are to be fitted to all non-fixed windows that are easily 
accessed from outside. 

Security & Access Control Design Scope 
The Design team shall ensure that the works described in the new specification shall comprise a 
turnkey system design, installation, commissioning and training, with 12 Months Defects liability and 
preventative maintenance (in concert with manufacturer’s recommendations) of the specified 
Access Control and Intruder Alarm System (ACIAS) to support this functional brief. A layered 
approach to security must be taken to ensure only authorised personnel have access to a particular 
asset or area. The proposed system design must provide increasing levels of security from the outer 
areas of the site towards the inner, more protected areas. 
The Charles Sturt University (CSU) ACIAS is the Cardax FT system, utilising Cardax smartcard Mifare 
proximity access control cards and associated readers. Only the Cardax FT system shall be used. This 
is to provide seamless integration to the CSU monitoring centre and complete cohesion of the 
security services university wide. 
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APERIO Wireless access control 
The Gallagher integrated Aperio wireless door escutcheon is the prescribed product to be used on all 
internal doors requiring a lock.  The readers for these escutcheons are embedded in the escutcheon.  
The Aperio escutcheons are to be supplied and programmed by the successful renderer in 
accordance with plans supplied and include the CSU Campus Services Manager’s requirements. 
All Aperio hardware is to be purchased and installed via authorised Gallagher dealers and must 
include firmware installed by Gallagher.  Standard Aperio hardware from any other source will not 
be accepted. 
Aperio is not to be used for external doors or timetabled spaces. 

SALTO Wired (Hot spot) Access Reader 
Where Salto system is required the Salto wired hotspot reader shall be installed externally to the 
main front entry of the building as directed by the CSU Campus services manager. This reader shall 
open the door on presentation of a valid, authorised card. 
This shall be configured so the Salto Card operates the door via the Gallagher system. The Salto 
controller must be connected to the Gallagher system via the Gallagher server which shall operate 
the door. Both the Salto and Gallagher server must on the CSU VLAN Network. 
Naming of the doors shall be as directed by the CSU Campus services manager.  

Preferred COMMCARD Suppliers 
As the integrated CommCard/Cardax product is CSU’s integrated system of choice and a proprietary 
Cardax product only licensed Cardax retailers are acceptable to install the integrated 
Cardax/COMMCARD system - see Attachment 1. 

System Integration and Energy Savings 
The Director, Operational Services shall determine if integration between the BMS and the access 
control system (Gallagher - Cardax) should be considered in the lighting and energy savings strategy 
for that project.  Generally this strategy will include integrating controls for the lighting and air 
conditioning with the access control system to allow the swipe card to activate these systems only 
when access to the space is required.  
Requirements for building systems to be integrated into the Gallagher system. 

BMS/DALI Integrations 
All new security installations will require provision for low level relay control and monitoring of 
Building Management Systems and Dali Lighting systems. The contractor will liaise with the site 
electrician to arrange the required system connections. 
This will include the monitoring of any cool room through the use of an input into the Gallagher 
controller that will be programmed to trigger an alarm the campus security phone on the alarm 
trigger. 
An output will be programmed to trigger a relay to allow for Gallagher operation of Dali Lighting 
systems throughout the proposed installation. 

Building Surveillance Integration 
Where a security surveillance suite is used in any new project there will be requirement for the 
system to be integrated with the Gallagher Command Centre software. It is a requirement that all 
installed cameras will be indicated and accessible from site plans. These integrations will include 
authentication to ensure that only authorised persons have access to view the cameras. The 
tenderer will refer to the Charles Sturt University CCTV Specification for details on integration 
requirements. 
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Syllabus Plus Integration 
Provision will be made for all future installations to involve configuration of the system integration 
for the scheduling of access control doors to be controlled by the Gallagher Syllabus Plus integration. 
For further information refer to Attachment 12 – CSU Access Control Gallagher Spec review - V3. 

Closed Circuit Television (CCTV) - Please refer to CSU CCTV Technical Specification (Attachment 4) 
The primary function of CSU’s CCTV system is to support a global approach to ensuring a safe study 
and work environment for students and staff through area surveillance and crime detection and 
prevention. The system design should be holistic and consider the integration of the Cardax access 
and intruder detection system. 
The University’s vision for the CCTV system is that it shall be managed centrally through a system 
head-end over a web browser to facilitate remote surveillance from a control centre in addition to 
local building requirements. 
The CCTV system shall be designed in accordance with CSU’s CCTV Technical Specification (see 
Attachment 4) 

GSM Security ‘Hot Phones’ 
CSU have conducted trials of the GSM phones for use around the external areas of campuses.    
The phone casings are robust as are the handsets; there is also opportunity to add VoIP. VoIP 
increases the cost per installation as all switches en route to the hub will need to be POE or locally 
backed up to ensure connectivity during a power outage.  The GSM has 90 hour standby battery 
backup and can be fitted with solar charging. 
The phone can be installed into a tower which is suitable for tracks and pathways away from 
buildings; these can also be fitted with solar panels, lights, loudspeaker and CCTV if required. 
Signage for tower installation will need to identify as ‘security phone’. 
CSU recommend the ETZD-09A_1T2S be adopted as the standard security ‘Hot Phone’ for all wall 
mounted applications and, the ETEM- 26 or ETEM 27 model towers to be adopted as the remote 
solution. 
For further information refer to Attachment 14 - GSM Security ‘Hot Phones’ 
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SECTION 7. ENERGY MANAGEMENT 

The University has a preferred model for energy management that requires specific hardware to be 

incorporated into various levels of its new and existing infrastructure. The inclusion of energy 

management hardware shall be specified by the Director, Operational Services or nominated 

representative in consultation with project management staff. 

Metering schema 

A schema shall be developed, where sub-metering is provided, as part of the as-built documentation 

to provide a simple overview of key equipment and services that are supplied off each meter. See 

Attachment 7 for an example format. 

Electricity meter 

Shall be a EDMI Mk10 with provision made to connect to University’s Energy Management System 

via Moxa EDMI Driver Interface: Moxa Nport 5150. Specific model and option details to be 

determined by electrical consultant in consultation with the University’s Energy Manager. Where 

building gross floor area exceeds 1,000 m2, separate sub-metering is to be installed to cover, as a 

minimum: 

 Total building power 
 Mechanical services 

The meters are to be installed safely and securely to AS 3000:2000. 
Multiple power meters are to be daisy-chained to facilitate a master / slave arrangement and a 
single Ethernet connection.  
Each meter is to be programmed with correct CT value, CT orientation and any other specific 
commissioning requirements to facilitate proper operation to be completed. 
Each meter to be programmed with different, defined address and this information to be made 
available to University’s nominated Energy Management System contractor. 

Gas meter 
Shall be pulse type: 1 pulse per 1 m3 with provision made to connect to University’s Energy 
Management System via TCP/IP (ie includes wiring to appropriate pulse meter interface device (PMI) 
and PMI provided with Ethernet connection). Specific model and option details to be determined by 
hydraulic consultant in consultation with the University’s Energy Manager.  
Preferred Pulse interface: Digirail Universal Analog Input Modbus Module and Comms interface: 
Moxa ModBus Device: Moxa MB3170w. 
The meters are to be installed safely and securely to AS 5601 – 2004.  Appendix A describes meter 
installations. Meters are to be installed intrinsically safe. Pulse connection for remote monitoring to 
be outside gas safety limits 
Gas meters to be commissioned with correct pulse meter units and appropriate pressure factors 
where required. This information to be made available to University’s nominated Energy 
Management System contractor. 

Water meters 
Shall be pulse type: 1 pulse per 10 L or smaller with provision made to connect to University’s Energy 
Management System via TCP/IP (ie includes wiring to appropriate metering pulse meter interface 
device (PMI) and PMI provided with Ethernet connection). Specific model and option details to be 
determined by hydraulic consultant in consultation with the University’s Energy Manager.  
Preferred Pulse interface: Digirail Universal Analog Input Modbus Module and Comms interface: 
Moxa ModBus Device: Moxa MB3170w.  
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The meters are to be installed safely and securely to AS 3500 1:2003. Section 13 of the standard 
describes meter installations. 
Water meters to be commissioned with correct pulse meter units. This information to be made 
available to University’s nominated Energy Management System contractor.  
 
Digital Signage 
CSU has established a process for providing real-time feedback to building occupants on utility 
consumption data where buildings are equipped with sub-metering. The Design Team shall liaise 
with Director, Operational Services for direction on whether digital signage is warranted for any 
given project.  

Please refer to Section 7 of the Digital Signage Procedures for the current requirements for all 
digital signage. 

 



 

Page 16 of 57 

 

SECTION 8.  ELECTRICAL 

High Voltage Network (Wagga & Bathurst only) 
The University owns and has total responsibility for the High Voltage (HV) networks on the Bathurst 
and Wagga Wagga Campuses. Essential Energy has instructed the University that is required to 
manage its network and as such any contractor required to work on or connect to the CSU HV 
Network shall do so in accordance with the relevant campus procedures using the authorised HV 
Switching Contractor. 
This is a large and complex system, to assist us we have engaged a power engineer to survey our 
network and update schematics.  All proposed works involving the HV network must be referred to 
our contractor Mr Bevan Walls from EDC Pty Ltd.   
Contact details are: 

Bevan Walls 
EDC Pty Ltd 
45A The Corso 
SARATOGA NSW 2251 
Ph 02 4369 0532 
Fax 02 4369 0952 
Mobile 0417 237 123 
Email bmwalls@optusnet.com.au 
 
Lighting 
CSU has preferred internal and external lighting control logic and associated systems and this matter 
should be referred to the Director, Operational Services for clarification. 

Ballasts 
The failure rate of standard (low performance) ballasts fitted in off the shelf luminaries and 

generically supplied by parts suppliers is clearly an identified problem. 

A possible solution is to use high performance magnetic and electronic ballasts and ensure lamps are 

matched to control gear. GE Lighting Australia has a range of these ballasts and GE products should 

be available at electrical wholesalers in each community where CSU have a campus. 

GE Appliances & Lighting, 
125-127 Long Street, 
Smithfield, New South Wales  2164  
Tel: (+61) 1300 762 852  

GE lighting has high performance ballasts for T5 lights along with a range of other luminaire types. 

http://www.gelighting.com/LightingWeb/aus/products/technologies/asia-control-gear/  GE 

equipment will be readily available at the local electrical wholesalers. 

GE Lighting Australia range includes high performance electromagnetic ballasts for retrofit to T8 and 

T10 fittings. http://www.gelighting.com/LightingWeb/aus/products/technologies/asia-control-

gear/high_performance_t8_t10_electromagnetic_ballast/product_detail/index.jsp 

Sylvania also has a range of high performance electronic ballasts available: 

https://www.sylvania.com/en-us/tools-and-resources/Pages/Ballast-Specification-Guide-PIBs.aspx 

mailto:bmwalls@optusnet.com.au
http://www.gelighting.com/LightingWeb/aus/products/technologies/asia-control-gear/
http://www.gelighting.com/LightingWeb/aus/products/technologies/asia-control-gear/high_performance_t8_t10_electromagnetic_ballast/product_detail/index.jsp
http://www.gelighting.com/LightingWeb/aus/products/technologies/asia-control-gear/high_performance_t8_t10_electromagnetic_ballast/product_detail/index.jsp
https://www.sylvania.com/en-us/tools-and-resources/Pages/Ballast-Specification-Guide-PIBs.aspx
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Ultra lamp has a range of ballasts with very long design life available. Information can be found at: 

http://www.ultralamp.com/products_detail/&productId=fca696a2-3357-4bca-8989-

a334730c4338.html.   

http://www.ultralamp.com/products_list/&pmcId=490cd143-1816-40d9-a64f-b3ec2c18b18b.html 

Residual Current Devices 
Residual Current Devices (RCD) are to be fitted to all electrical circuits as required by the relevant 
Australian Standards and Codes. 
A review of the electrical circuits is to be performed before any refurbishments commence on a 
building, or section of a building, and RCD’s are to be added where required as part of the 
refurbishment project. 

Metering 
CSU has preferred metering control logic and associated systems. Please refer to Section 7 - Energy 
Management for details. 

Electrical and Data Outlet Positioning 
CSU requires that all general office fit-out includes either integrated data & power outlets 
incorporated into the desk or tables or wall mounted boxes above desk height for ease of access to 
power isolation switches. This is an energy savings initiative so devices are not left on standby mode.  
Adequate allowance shall be made in design for general power outlets throughout the building for 
the easy connection of cleaning equipment, such as; vacuum cleaners, polishers, etc. 

Occupancy Sensors 
Generally, where the design requires the inclusion of an occupancy sensor please specify only the 
best quality motion & micro-phonic sensors for the control of any equipment; lighting, exhaust, air 
conditioning, etc. Adequate instruction on the setting of delay times for room usage types shall also 
be provided. 

Timeclocks 
Where required, digital timeclocks shall be from the Hager EG-range which support programming via 
programming key and associated software.  

Certification of Work 
A Compliance Certificate or CCEW refers to the Certificate of Compliance Electrical Work. This 
replaces the previously used Notice of Electrical Work (NOEW). 
The Compliance Certificate is a uniquely numbered form that an electrical contractor should 
complete every time an addition, alteration, disconnection, reconnection or replacement of an 
electrical installation. This includes putting in new power points, new electrical fittings or work on 
the electrical switchboard. 
 
Electro Magnetic Compatibility (EMC), Electro Magnetic Interference (EMI)  

This section relates to the Prevention of Harmonic and Waveform Distortion of the Electricity supply 

to University premises, University facilities and equipment. 

EMC & EMI 

Charles Sturt University uses a wide variety of wireless technologies for teaching and learning 
activities and for the management systems of the University. The University also relies heavily on 
mobile phone systems for general, emergency and security communications. The University also has 
a wide variety of systems such as metering, telemetry systems, alarm systems, audio visual systems, 
information technology network and telephony systems that rely on a variety of hard wired and 
wireless technologies that are all subject to interference from uncontrolled electromagnetic signals 

http://www.ultralamp.com/products_detail/&productId=fca696a2-3357-4bca-8989-a334730c4338.html
http://www.ultralamp.com/products_detail/&productId=fca696a2-3357-4bca-8989-a334730c4338.html
http://www.ultralamp.com/products_list/&pmcId=490cd143-1816-40d9-a64f-b3ec2c18b18b.html
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and inductances. The University also has a variety of sensitive scientific instruments, sample analysis 
and test equipment within its research facilities and laboratories that is subject to interference from 
uncontrolled electromagnetic signals and inductances. 

All plant and equipment, utilities, monitoring, metering, control and electrical/electronic drive 
systems installed at University premises shall maintain EMC compatibility, compliance and 
equipment labelling in compliance with the requirements of the Australian Communications and 
Media Authority (ACMA) Guideline; 

Electromagnetic compatibility, compliance and labelling  

Information for suppliers of electrical and electronic devices, vehicles and devices with 
internal combustion engines in Australia. (July 2012; and as amended or updated by the 
ACMA from time to time). 

All plant and equipment, utilities, monitoring, metering, control and electrical/electronic drive 
systems and other electrical or electronic systems installed at University premises shall be installed 
to prevent EMI adversely affecting any system, instrument or item of equipment already installed at 
the University, being installed at the University or belonging to any person, agency, authority or 
body external to the University.  This requirement shall be applied to prevent emitted interference 
at any frequency of the electromagnetic spectrum managed by the ACMA as detailed in the attached 
ACMA Spectrum Chart.  

It is the responsibility of all contractors to ensure that EMC and EMI are managed with reference to 
the current guidelines and spectrum charts available from the ACMA at the time of installation of 
plant and equipment, utilities, monitoring, metering, control and electrical/electronic drive systems 
and other electrical or electronic systems installed at a University premises. 

Where installation of any plant and equipment, instrument, utility, monitoring, metering and control 
system and any electrical/electronic drive system and other electrical or electronic system or 
components installed at a University premises has the potential to cause EMI outside the 
requirements of the ACMA and/or the specialist guidelines of other regulatory bodies as nominated 
by the ACMA or any equipment, instrument or system already installed at a University premises and 
/or being concurrently installed at a University premises, such  items of plant and equipment, 
instrument, utility, monitoring, metering and control system and any electrical/electronic drive 
system and other electrical or electronic system or component shall be installed with EMI shielded 
enclosures, conduits and cables as are required to mitigate such interference.  

All EMI enclosures, conduits and cables etc shall control EMI to achieve the requirements of the 
ACMA guideline and shall generally achieve a minimum of 80dB attenuation of EMI emissions. 

Where installation of any plant and equipment, instrument, utility, monitoring, metering and control 
system and any electrical/electronic drive system and other electrical or electronic system or 
components installed at a University premises has the potential to cause nuisance EMI, including 
such issues as cross talk, losses in data packet transmissions,  effects on pulse train signalling and 
metering etc,  of any equipment, instrument or system already installed at a University premises and 
/or being concurrently installed at a University premises, such  items of plant and equipment, 
instrument, utility, monitoring, metering and control system and any electrical/electronic drive 
system and other electrical or electronic system or component shall be installed with EMI shielded 
enclosures, conduits and cables as are required to mitigate such interference.  

Examples of equipment that has the potential to cause nuisance EMI, including such issues as cross 
talk, losses in data packet transmissions,  effects on pulse train signalling and metering etc includes, 
but is not limited to, Variable Speed Drives (VSDs) ( including Variable Frequency, Variable Voltage 
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and Inverter control drives), servo-drive systems, traction drive systems, data capture and 
transmission systems, metering systems, Uninterruptible Power Supply (UPS) equipment, power 
control systems and power generation and switching systems, rectifiers, inverters and synchronisers.  

EMI control enclosures shall be selected from the range supplied by 
MFB Australia http://mfb.com.au/products/cabinets/rfiemi-cabinet/ for enclosure of rack mounted 
equipment. 

Enclosures for non-rack mounted equipment can be selected from the range supplied by  
Eldon http://www.eldon.com/en-AU/Products/?category=EMC-130641 or from the range supplied 
by  
Rittal  http://www.rittal.com/au-en/content/en/start/ 

Where line filtering is required for the containment of EMI within enclosures, conduits or 
equipment, EMI filters shall be selected from the Schaffner range of filter equipment.  
Expert advice regarding the selection and supply of Schaffner filters is available from Westek 
Electronics Australia. 

 http://www.westek.com.au/rfi-emi-filters/emi-powerline-filters/ 

EMI control conduits shall be selected from either the standard or water resistant, as applicable, EMI 
conduit ranges supplied by; 
Adaptaflex  
http://www.adaptaflex.com/types.asp?ID=81  &  http://www.adaptaflex.com/types.asp?ID=88   

All EMI control conduits shall be installed in accordance with the manufacturer’s and/or electrical 
design engineer’s instruction to provide unbroken earth and/or shield continuity and shall be firmly 
bonded at each end of the conduit to corrosion resistant metal fittings. 
EMI control cables shall be per the requirements of the OEM or selected from the range of 
specialised screened cables supplied by Nexans/Olex Australia. 
http://www.olex.com.au/eservice/search/SearchPolyspot.nx 

NB.  All earth bonding of cable screens, drain wires, earth cables etc and systems to mitigate EMI 
shall be arranged in a “Star” pattern to a single earth connection and shall ensure that multiple earth 
paths and earth loops are eliminated. Earth cables used in installations shall generally be of copper 
and be multi stranded to enhance “skin effect” conduction of high frequency induced earth currents 
to the earth point. Standard domestic/commercial earth cabling is not suitable for EMI controlled 
installations. 
 
Surge Protection Devices 

Surge protection devices shall be fitted to all low voltage electrical distribution boards in accordance 
with ASNZS 1768-2007 with particular reference to Table 5.1. 

Protection: Maximum Discharge Current - Imax, shall be 100kA. (Or engineered specification for I-
imp when using TSG or For Class I). Nominal Discharge Current - In, shall be 40kA per line. Voltage 
Protection Level Up shall be < 1000V at 3kA and less than 1500V at In. Maximum Continuous 
Operating Voltage - Uc >310 Volts. The products shall be UL listed under the UL1449-3 standard.  

Wiring and Fusing: The wire lengths connecting to the SPD shall be less than 300mm where possible. 
In any case the total length of wire on the active and neutral side shall not exceed 1 metre. The SPD 
shall be fused in accordance with the manufacturers recommendations. In the absence of such 
guidance the size of the fuse or CB shall 63 Amps. Either HRC fuses or motor rated circuit breaker 
shall be used. 

http://mfb.com.au/products/cabinets/rfiemi-cabinet/
http://www.eldon.com/en-AU/Products/?category=EMC-130641
http://www.rittal.com/au-en/content/en/start/
http://www.westek.com.au/rfi-emi-filters/emi-powerline-filters/
http://www.adaptaflex.com/types.asp?ID=81
http://www.adaptaflex.com/types.asp?ID=88
http://www.olex.com.au/eservice/search/SearchPolyspot.nx
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Alarms and Indicators: The surge diverter shall have visual indication and where remote monitoring 
is required, shall have voltage free contacts. 

Surge Suppression Device Reference Standards;  IEC61643, UL1449 Edition 3, AS1768 and IEC 
62305-4. 

Definitions; Maximum Surge Current , Imax (IEC 61643-1 & ASNZS 1768). Nominal Surge Current, In 
(IEC 61643-1 & ASNZS 1768). Impulse Current , Iimp (IEC 61643-1 & ASNZS 1768). Voltage Protection 
Level, Up (IEC 61643-1 & ASNZS 1768). Maximum Continuous Operating Voltage Uc (IEC61643-1 & 
UL1449 Edition 3 & ASNZS 1768). Voltage Rise Time, dv/dt (ASNZS 1768) 

Fire Indicator Panels: Fire indicator panels shall be fitted with surge protection devices on all hard 
wired inter-panel connections, connections to the telephony system and to hard wired panel inputs 
using underground cabling and/or cabling in or adjacent to lift risers or adjacent to lightning 
conductors or telecommunications earthing systems.  

Surge Protection equipment: shall be sourced from the Erico/Critec range of surge suppression 
devices. 
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SECTION 9.  HYDRAULICS 

Existing Service Details 
Prior to completion of the works the contractor shall update the master services reticulation site 
layout plan and submit to the Principal for approval.  
Prior to completion of the works the contractor shall update the site Hydrant Block Plan to the 
approval of the relevant compliance authority. This shall include the updating and replacement of 
the associated existing external signage in a format equal to or better than the existing site Hydrant 
Block Plan. 

Freshwater Supply 
RPZ devices and thermostatic mixing valves shall be positioned within a stainless steel lockable 
enclosure. The position of the devices shall be lower than 1.8m to allow easy access to the cabinet 
and provide sufficient room around the devices for maintenance tasks to be performed. 
The service layout design shall be carefully considered to ensure that the least number of devices is 
required to meet regulation.  
Preference would be ductile iron cement-lined for larger mains through to copper 
Internal would be copper. 

Metering 
CSU has preferred metering control logic and associated systems. Please refer to Section 7 - Energy 
Management for details. 
Water pumps 
Grundfos pumps are preferred manufacturer. 

Drinking Water Stations 
The project design shall consider inclusion of an external refrigerated drinking water station with a 
high water and energy efficiency rating. This is part of CSU’s sustainability initiative to reduce the 
purchase of bottled water and water stations shall be no more than 100-150 metres apart. 
Allow for signage adjacent to each water station as specified by CSU signage guidelines.  

Hot and cold water beverage making facilities in tea rooms and common rooms shall use the Zip 
Hydro Tap model similar to HT1507 or for boiling water only, the Zip Autoboil, Hydroboil or 
Econoboil on wall model best suited for the application and use.   

Potable hot water 
Copper HW reticulation (pre-lagged).  
No legionnaires issues but inspection, testing & treatment is applied in accordance with code 
requirements for appropriate systems. 
 
Architectural Fittings 

 WC - vitreous china pedestal pan and wall mounted cistern with dual flush action similar to 
Caroma. 

 Water- less urinals are to be considered as part of the ESD considerations for each project. 
An example of acceptable systems for CSU include: 

o  Uridan non-water system http://www.watersave.com.au/our-products/uridan-
waterless-urinal  

o Caroma H2Zero http://www.caroma.com.au/product-ranges/urinals  

 Vanity sinks - vitreous china similar to Caroma. 

 Tap ware - Chrome plated brass ‘flick mixers’ or similar from the Grohe range or from an 
alternative supplier providing tapware designed for educational and residential facilities, 
meeting Water Efficiency Labelling Standards (WELS) requirements, AS/NZS 3718 
compliance and with a minimum 15 year equipment warranty. 

http://www.watersave.com.au/our-products/uridan-waterless-urinal
http://www.watersave.com.au/our-products/uridan-waterless-urinal
http://www.caroma.com.au/product-ranges/urinals
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 Fittings - all exposed fittings shall be chrome plated brass. 

 Vent pipes - exposed internal vent pipes shall be chrome plated copper. 

 Hand dryers - motion activated similar to McDonalds. 

 Toilet paper dispenser - Double Jumbo Roll Dispenser (Code: 4913) 

 Hand soap dispensers - provided by Principal for installation. 

 
Sewer Reticulation System 
Cement pipes for larger mains, PVC for smaller mains , round concrete pits, light weight cast iron 
cellular round airtight lids, identified as ‘sewer’ on lid. 
Cement pipes for larger mains, PVC for smaller mains, round concrete pits, light weight cast iron 
cellular round airtight lids, identified as ‘sewer’ on lid. 

Trade Waste 
Maintenance of system, both statutory and preventative, is to be with the installing contractor 
during DLP. 

Stormwater Reticulation System 
Fibrous cement pipes, square concrete pits, light weight cast iron square cellular lids identified as 
‘stormwater’ on lid. 
There is no CSU policy on the use of rainwater we would fall back on regulation, Aust Standards and 
health guidelines 
Pits – external pits shall be cast in-situ concrete. 
Pit lids – shall be cellar concrete similar to Gatic. 
Step irons – for pits deeper than 900mm shall have galvanised step irons built in to pit wall. 
Fittings - All exposed external drainage fitting such as I.O.’s, shall be brass. UPVC is not acceptable. 

Greywater Reticulation Systems 
In addition to the BCA requirements the minimum provision for conservation measures shall include 
the BASIX. 

NATURAL GAS 
Metering 
CSU has preferred metering control logic and associated systems. Please refer to Section 5 - Energy 
Management for details. 

Safety 
Emergency shut off valves are to be provided in labs with gas outlets on benches, etc. and located 
close to the main egress out of that room and in accordance with code. 



 

Page 23 of 57 

 

SECTION 10. BUILDING HARDWARE 

 Door hardware – Lockwood mortice latches 3572 Series (also refer to COMMCARD 
specification). 

 Door handles – selected by Architects. 

 Door closers – similar to Ryobi heavy duty. 

 Panic bars – similar to existing where fitted and comply with Australian Standards. 
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SECTION 11. FLOOR & WINDOW COVERINGS 

Floor Coverings 
Where carpet is to be specified carpet tiles shall be selected from a commercial grade range of 48oz 
wool products. 
Where carpet is laid on stairs the contractor must ensure nosing is fitted that comply with the 
relevant codes and standards 
Colour selection shall be coordinated with the Planning, Design and Construction Department within 
DFM. 

Mat Wells  
Mat wells shall be provided at all external entrance points. The mat wells shall be recessed into the 
concrete floor to produce a flush surface with the surrounding carpet or other floor finishes and 
comply with current Regulations and Australian Standards. 

Resilient Floor Surfaces 
Resilient floor surfaces shall be selected from a range of commercial grade sheet seam-welded 
products to be approved by the Principal’s Representative.  
The resilient sheet flooring shall not require the ongoing use of sealing products in the maintenance 
of the surface. 
Vinyl tile and vinyl sheet floor coverings shall be selected from a range of easy to clean non-texture 
surfaces. 
Vinyl products with appropriate non-slip characteristics may be submitted for approval in wet areas. 

Consideration of chemical resistance will be required in laboratories, etc.  
Where used in wet areas and laboratories, etc. a fifty millimetre (50mm) cove shall be created at the 
junction of the floor and wall shall be incorporated using a continuous run of sheet flooring. 

Internal Glass Partitioning 
Where internal glass partitions are used they shall generally be free from any treatment that 
prevents the ingress of natural light into the internal areas of the building. 
Where treatment is required for privacy reasons the use of a decorative translucent film shall be 
used.  
The use of blinds and/or curtains is not permitted as they hinder the effectiveness of security 
patrols, the effectiveness of passive thermal treatment, increase maintenance and require increased 
levels of cleaning, leading to increased life cycle cost. 

External window coverings 
External window treatment shall be selected from a commercial quality range of products that 
considers, ease of operation, natural light control, thermal control qualities, anti-glare issues, type of 
air conditioning systems, ongoing maintenance costs and ease of cleaning. 
Where evaporative air conditioning is used blinds and curtains shall not interfere with the free flow 
of air being expelled from the building. In such cases venetian blinds, vertical drapes and standard 
Holland blinds shall not be used as the prevent air from passing through the window and result in 
damage to the blinds. 
The use of tinted glass is preferred over post manufacture tinted film.  
The use of external awnings to prevent the suns heat and glare reaching the glass surface shall be 
considered for inclusion in any design concept. Where fitted, external awnings or similar shall not 
interfere with window opening or closing operation. 
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SECTION 12. ROOF ACCESS 

Anchor points and walkways 
Anchor points are required to be checked annually and therefore the requirement for operational 
staff to access the roof to maintain plant and equipment should be engineered out of the project 
design wherever possible.   
If frequent access to the roof area is required to service plant then an integrated and accredited 
access to heights system needs to be designed and installed including access stairs and walkways 
leading to the equipment.  
The type of access system may vary from one campus to another and the preferred systems shall be 
confirmed with Operations and Maintenance staff at each location. 

All roof access systems must have an installation specific user manuals to ensure the correct use and 
operation of the roof access system. 
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SECTION 13.  TERMITE PROTECTION & VERMIN PROOFING 

Sealing External Areas from Vermin 
The architectural design elements shall consider the consequences resulting from problems created 
by nesting birds. In many locations the University has a significant health risk created by exotic 
species, such as: starlings, pigeons, sparrows etc., nesting on exposed beams under roof overhangs 
and verandas.   

Termite Prevention Treatment 
Termite prevention systems shall be included in any new building project and shall also be included 
in refurbishment projects wherever possible. 
In CSU’s preferred termite prevention is through a passive non-chemical treatment similar in all ways 
to Termi-mesh stainless steel barrier or TERM Seal Multi-purpose Passive or TERM Seal FRM Passive. 
In all cases the approved product shall only be installed by an authorised agent and a compliance 
certificate shall be provided prior to award of Practical Completion and a compliance sticker affixed 
to the building in a location as approved by the Principle. 
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SECTION 14. OPERATIONAL WASTE MANAGEMENT 

Office Waste 

Charles Sturt University is committed to ongoing reductions in the volumes and types of solid waste 

that is sent to landfill. This objective requires effective waste collection systems to be implemented 

across all campuses in combination with ongoing education and engagement programs. Waste 

collection facilities provided as part of any new development should provide, as a minimum, the 

following: 

 Individual Work-station 

o Each work station is to be provided with a 600mL desk-top red bin (see Photograph 

1) and an under-desk paper and cardboard recycling box (see Photograph 2). 

o The 600mL desktop bin can be sourced from ‘EcoBin Australia’ and the under-desk 

paper and cardboard bin can be sourced from CSU’s current waste contractor. The 

Division of Facilities Management (DFM) can supply relevant contact details for 

CSU’s waste contractor details for the relevant campus 

 Central (internal) waste collection facilities 

o 60L ‘Landfill Only’, ‘Mixed Recyclables’ and ‘Paper and Cardboard’ Eco Bins (see 

Photograph 3 for reference) are to be placed no more than ~ 20m from any 

individual work station. Suggested locations of these facilities include the following: 

 Staff common areas / kitchens; 

 Open plan office areas,  

 Stairwells (where it can be achieved without impeding access) 

o Suitable signage is to be provided and placed above the internal collection facilities. 

This can be sourced from CSU Green and has been shown in Photograph 4. 

o A single 60L paper and cardboard bin should be located at all multi-function printing 

devices. 

 Central (external) waste collection facilities 

o A central, suitably screened storage enclosure should be provided to store 240L 

mobile garbage (wheelie) bins (MGB’s).  

o Care should be given to ensuring that the bins can be wheeled from this central 

storage area to a collection point accessible by a side-lift garbage truck. Care should 

also be given to ensuring that the access from the central storage area to the 

collection point is a hard-surfaced foot path. 

o CSU Green should be consulted to estimate the number and type of MGB’s (and 

hence the space for the compound) required for the building. MGB’s are to be 

purchased with the following coloured lids: 

 Paper & Cardboard – Blue 

 Commingled Recycling – Yellow 

 General Waste - Red 

o Bins are to be stickered as either ‘general waste’, ‘commingled recycling’ or ‘paper 

and cardboard’. CSU’s standard ‘bin stickers’ can be provided by CSU Green. 

o In the case of a laboratory facility, or facility that will have specialist waste 

requirements (e.g. retail food outlet), consultation involving DFM staff and other 
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stakeholders (e.g. Faculty of Science representatives) will need to occur to ensure 

that suitable provision is made for waste handling and storage in these facilities. 

 Public Place Recycling Stations (internal) 

o CSU has installed ‘Three Bin Multi-Sort’ public place recycling stations (from Source 

Separation Systems – see Photograph 5) in a number of publicly accessible facilities. 

o These bins are to be installed in spaces that are publicly accessible (libraries, student 

social spaces, lecture theatres, cafeterias etc.). Care should be given to ensuring that 

these bins are located close to building entry/exit points 

o Multi-sort units are to be purchased with three lids and installed in the configuration 

shown in Photograph 5. That is, two red general waste lids on the sides and one 

yellow mixed recycling lid in the centre 

o ‘No Coffee Cup’ stickers (not visible in photo) are to be sourced from CSU Green and 

placed on the ‘yellow lid’ of all purchased PPR enclosures. While biodegradable 

coffee cups can be purchased at CSU, these are NOT recyclable. 

 Organic Waste Collection 

o Organic waste collection services are planned to be progressively implemented for 

all of CSU’s major campuses. CSU Green is to be consulted regarding whether or not 

a system has commenced on the campus and what supporting infrastructure may be 

required to ensure that this system can be utilised by building occupants. 

 

 

Photograph 1 
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Photograph 2 

 

 

 

Photograph 3 
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Photograph 4 
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Photograph 5 
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SECTION 15. ACTIVE TRANSPORT 

The following information should be used to inform Operational Standards for active transport, 

which includes walking, public transport and cycling. 

Bus Stop Standards  
Bus stop design standards should incorporate, at the very least, a sign to identify the location as a 
bus stop, a timetable, lighting for safety and a pedestrian crossing for the safe passage of bus users 
and other pedestrians (refer to the Design Brief – Bus Shelter Design – Division of Facilities 
Management). There should be the provision of a bus shelter at major bus stop locations. 
Appropriate and linking pathways from the bus stop should meet internal thoroughfares and meet 
the path design standards (see Table 1). 

Path Design Standards 

Pathway design should meet Charles Sturt University’s path design standards (Table 1) to enable use 
by all-ability pedestrians and cyclists. Recommendations for path design include width to allow for 
multi-purpose use and slope for all-ability use.  

Table 1 CSU Path design standard 

Path Design Standard 

Minimum standard for path width – 2.5 metres 

Standard for maximum longitudinal grade – 1 in 14 (7.2%) 

Cross fall – minimum  -1% / maximum -3% 

Path material: 

 Primary – concrete 

 Secondary – two coat seal or hard-stand 

 Decomposed granite where suitable 

Connectivity is key for active transport on CSU campuses and therefore, linkages to main 
thoroughfares should be considered when implementing new pathways. Safety is a key concern of 
CSU for its patrons. Vegetation management along pathways is vital to maintain a safe route for path 
users. Charles Sturt University’s recommendation for planting along pathways should follow the 
guidelines in Table 2. 

Table 2 Vegetation management guidelines along pathways 

Planting and Vegetation Management Along Pathways Guidelines 

Consideration to the ground covers, shrubs and tree species to be planted along pathways should 

be given with the following in mind: 

 Shrubs will be kept pruned to 1 metre 

 Trees will be uplifted to 1.8 – 2.4 metres 
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Lighting along main thoroughfares is necessary to improve safety and security in non-daylight hours 
(refer to Australian Standard AS/NZS 1158.3.1.2005 Lighting for roads and public spaces - Pedestrian 
area (Category P) lighting - Performance and design requirements). Safety phones should be installed 
along main thoroughfares to increase security in non-daylight hours (refer to CSU Security Phone 
Recommendation 2014 Memo - Division of Facilities Management). 

Bike Parking and End of Trip Facilities 

To cater for and further enable CSU staff and students to commute by bicycle to work / study or to 
attend meetings / classes in other areas on Campus, bicycle facilities should be installed to drive 
increased bicycle use, not act as a barrier to cycling. Bicycle parking should be included in the 
development of all new buildings and meet the recommendations in Table 3. 

Bicycle Parking and End of Trip Facilities 

Bicycle parking should be a considered addition at each new campus site. The requirements 

should include: 

 Secure bike parking infrastructure – bolted or concreted to the ground and enabling a 
chain lock application by bike user. Stainless steel or galvanised steel rings and semi hoops 
have worked well as bike parking at CSU in the past. Bunting on the bike parking to reduce 
scratches on bike duco is preferred. 

 Shelter – a shelter over the bike parking infrastructure to protect bicycles from 
weathering (both sun and rain)  

 Easily accessible and visible – bike parking needs to be easily accessible and visible. 
Visibility is required for the safety of the user and their bicycle. 

 Convenient location – bike parking is most frequently used when no further than 30 
metres from the user end point. Users may travel up to 70 metres for a locker or secure 
shed facility.  

 Close to amenities – bike parking should be installed with or close to shower and change 
facilities for those staff and students who commute to campus on their bicycles. 

 Good way-finding signage – good way-finding signage is imperative for increasing 
accessibility and use of the bike parking infrastructure. 

See Attachment 6 – Bicycle Parking Handbook for further details. 
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SECTION 16. COMMISSIONING 

Reports 
Submit reports indicating observations and results of tests and compliance or non-compliance with 
requirements. 

Notice 
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 specified electrical characteristics agree with those 
required by the manufacturer. 
Wiring: Verify wiring and support components for equipment are complete and tested. 
Manufacturers’ representatives: Have authorised manufacturers’ representatives present on site to 
inspect, check, and approve equipment or system installation prior to starting up, and to supervise 
placing equipment and operation. 
Starting up: Execute starting up under supervision of manufacturers’ representative and appropriate 
contractors’ personnel, in accordance with manufacturers’ instructions. 
Report: Submit a report demonstrating that equipment has been properly installed and is 
functioning correctly. 

Circuit protection 
Confirm that circuit protective devices are sized and adjusted to protect installed circuits. 

Controls 
Calibrate, set and adjust control instruments, control systems and safety controls. 

COMPLETION TESTS 
General 
Carry out acceptance tests and final tests. 

Functional checks 
Carry out functional and operational checks on energised equipment and circuits and make 
adjustments for the correct operation of safety devices. 

Functional checks 
Residual current devices: Verify earth leakage tripping times and currents. 

Independent certification of electrical installation 
Engage an independent electrical certifier to inspect and test the electrical installation and provide 
independent certification of compliance with AS3000:2000. Undertake tests in accordance with 
AS3017, and the mandatory and optional tests specified in section 6.3 of AS3000:2000, including 
continuity, insulation resistance, polarity, incorrect circuit connections, fault-loop impedance and 
verification of operation of residual current devices. 

 

 

 



 

Page 35 of 57 

 

CLEANING 

General 
At practical completion, clean the following:  

 Insides of switchgear and control gear assemblies. 

 Switchgear and contactors, and other electrical contacts. Adjust as necessary. 
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SECTION 17. HAND OVER 

WORK-AS-EXECUTED DRAWINGS 
Preliminaries 
The project design consultants shall ensure that where there is a need for the provision of Works as 
Executed drawings and/or Operations & Maintenance Manuals there is a condition included in all 
RFT’s to supply a Bankers Guarantee equivalent to the value of two and half precent (2.5%) of that 
portion of the contract. The Bankers Guarantee will be released upon the provision of this 
documentation. 

General 
Submit work-as-executed drawings. Show dimensions, types and location of equipment, cables, 
piping and ductwork in relation to permanent site features and other underground services. Show 
the “as installed” locations of building elements, plant and equipment. Show off-the-grid dimensions 
where applicable. Include relationship to building structure and other services, and changes made 
during commissioning and the maintenance period. Include diagrammatic drawings of each system 
showing piping and wiring, and principal items of equipment. 

Format 
Use the same borders and title block as the contract drawings. 

Electronic version 
Where WebFM is specified the design team shall ensure the specification requires the provision of a 
soft copy of the project drawings in AutoCAD Release 12 electronic format on flexible diskettes. 

OPERATION AND MAINTENANCE MANUALS 
General 
Submit operation and maintenance manuals for installations.  
Authors and compilers: Use personnel experienced in the maintenance and operation of equipment 
and systems installed, and with editorial ability. 
Subdivision: By installation or system, depending on project size. 
Referenced documents: If referenced documents or technical sections require that manuals be 
submitted, including corresponding material in the operational and   maintenance manuals. 

Format 
Comprehensive information in electronic form as detailed below and two (2) hard copies in A4 size 
loose leaf, in commercial quality, 4 ring binders with hard covers, each indexed, divided and titled. 
Include the following features: 

 Pagination: Number pages consequently. 

 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. 

 Ring size: 50mm maximum, with compressor bars. 

 Text: Manufacturers’ printed data, including associated diagrams, or typewritten, single-
sided on bond paper, in clear concise English. 

 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 and accommodate them in the binders so that they may 
be unfolded without being detached from the rings. Provide with reinforced punched binder 
tabs. 
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Contents 
Include the following: 

 Drawings and technical data: As necessary for the efficient operation and maintenance of 
the installation. 

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

 Directory: Names, addresses, and telephone and facsimile numbers of principal consultant, 
sub consultants, contractor, subcontractors and names of responsible parties. 

 Installation description: General description of installation. 

 Systems descriptions: Technical description of the systems installed, written to ensure that 
the principal’s staff fully understand the scope and facilities provided. Identify function, 
normal operating characteristics, and limiting conditions. 

 Systems performance: Technical description of the mode of operation of the systems 
installed. 

 Equipment descriptions & Asset Register: 
o Name, address and telephone and facsimile numbers of the manufacturer and 

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

o 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. 

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

 Operation procedures: 
o Manufacturer’s technical literature as appropriate. 
o Safe starting up, running-in, operating and shutting down procedures for systems 

installed. Include logical step-by-step sequence of instructions for each procedure. 
o Control sequences and flow diagrams for systems installed. 

 Legend for colour-coded services. 

 Schedules of fixed and variable equipment settings established during commissioning and 
maintenance. 

 Procedures for seasonal changeovers. 

 Maintenance procedures: 
o Manufacturer’s technical literature as appropriate. Register with manufacturer as 

necessary. Retain copies delivered with equipment. 
o Detailed recommendations for preventative maintenance frequency and procedures 

which should be adopted by the principal to ensure the most efficient operation of 
the systems installed. This information will include the following documentation: 

 Comprehensive Asset Register 
 Detailed Maintenance Program 
 Description of Maintenance Tasks 

o 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. 

o 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. 
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o Schedule of normal consumable items, local sources of supply, and expected 
replacement intervals up to a running time of 40,000 hours. Include lubricant and 
lubrication schedules for equipment. 

o Instructions for use of tools and testing equipment. 
o Emergency procedures, including telephone numbers for emergency services, and 

procedures for fault finding. 

 Certificates 
o Copies of manufacturers’ warranties. 
o Certificates from authorities. 
o Product certification. 
o Copies of test certificates for the mechanical installation and equipment used in the 

installation. 

 Test and balancing reports. 

 Drawings: 
o Work-as-executed drawings, full size. 
o 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. 

Timing and quantity 
Draft manuals: Submit 2 draft manuals 8 weeks before the date for practical completion to enable 
the principal’s staff to familiarise themselves with the installation. Include provisional record 
drawings and preliminary performance data. 
Format: As for the final manuals, with temporary insertions for items which cannot be finalised until 
the installation is commissioned and tested.  
Revised draft manuals: Submit revised draft manuals 2 weeks before commissioning. 
Progressive: For equipment put into service during construction and operated by principal, submit 
manuals within 2 weeks after acceptance.  
Final drafts: Submit for review after completion of commissioning and no later than 2 weeks before 
the date for practical completion. If available, include certificates from authorities, and warranties. 
Final copies: Submit 3 sets of final volumes within 2 weeks after practical completion. Incorporate 
feedback from review and from training of principal’s staff, including preparation and insertion of 
additional data. 
Revisions: Submit 3 sets of loose leaf amendments for insertion in the manuals, incorporating 
feedback from the maintenance period, within 2 weeks after completion. 

Contractor’s Copy 
Retain a copy of the operation and maintenance manual until expiry of the maintenance period. 

Certification 
On satisfactory completion of the installation, submit certificates stating that each installation is 
operating correctly. 
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SECTION 18.  TRAINING 

General 
Operation and maintenance manuals: Use items and procedures listed in the final draft operation 
and maintenance manuals as the basis for instruction. 
Review contents with the principal’s staff in detail. 
Format: Conduct training at agreed time, at system or equipment location allowing sufficient time to 
transfer the level of detailed systems knowledge to Operational staff as required. 

Operation 
Immediately prior to Practical Completion, explain and demonstrate to the principal’s staff the 
purpose, function and operation of the installations. Generally this process will require each major 
sub-contractor and/or consultant to provide a formal handover session to operational staff 
consisting of the following: 

 General overview of the systems concept and operational targets 

 Detailed understanding of main system components 

 Understanding of the controls strategy 
Immediately after practical completion, explain and demonstrate to the principal’s staff the purpose, 
function and maintenance of the installations. 

Demonstrators 
Use qualified manufacturer’s representatives who are knowledgeable about the installations. 

Seasonable operation 
For equipment requiring seasonal operation, demonstrate during the appropriate season and within 
6 months. 

SPARES 
Cables 
At each ceiling-mounted accessory, provide 2-m spare cable attached to the accessory. 
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SECTION 19.  MAINTENANCE 

General 
General: Any new specification shall include standard clauses for the preventative maintenance 
requirements of plant and equipment as agreed with the Director, Operational Services. As a 
minimum maintenance works shall run for the duration of the Defects Liability period and will 
include periodic inspections and maintenance work as recommended by manufacturers of the 
supplied equipment. 
The contract shall require the successful contractor to provide a same day response to items that are 
designated by the University as being of an urgent nature during the defects liability period. 

Maintenance program 
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. 

Maintenance records 
Submit in binders, 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 logbook 
pages recording the operational and maintenance activities performed up to the time of practical 
completion. 
Certificates: Include test and approval certificates. 
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. 
Referenced documents: If referenced documents or technical sections require that logbooks or 
records be submitted, include this material in the maintenance records. 
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SECTION 20. CSU SYSTEMS REQUIREMENTS 

Asset Information 
Prior to the entry of any asset data within the WebFM system the contractor shall ensure the system 
is established to meet the University’s exacting requirements. Furthermore, the WebFM asset 
element structure shall be customised to the University's requirements to facilitate direct input into 
the University's work order management system (BEIMS) and space management system (BANNER). 
To facilitate this process the contractor shall obtain a clear understanding of this requirement from 
the Director, Operational Services, Charles Sturt University and submit the final data layout to the 
Superintendents Representative for approval within six (6) weeks of award of the contract. The 
contractor shall ensure that an unlocked copy of the completed asset register is provided to the 
Superintendents Representative, in Microsoft Excel format, prior to the granting of Practical 
Completion under the terms and conditions of this contract. 
All projects shall include in the specification a requirement for the contractor to provide detailed 
asset information which is to be submitted in an electronic asset register via WebFM or where 
WebFM is not specified then in a format provided by the University (BEIMS Asset Upload Tool). 
Examples of the various CSU systems is provided below: 

 Building Management Information System (BMIS) DDC Head-end Optergy  

 Energy Management System (Optergy) 

 Building Engineering Information Management System (BEIMS) 

 DDC Generic Installation Specification 

 Space Management System (Archibus) 

 Electronic Access System (Gallagher) 

 Master Keying Systems 

The minimum standards that network devices must comply with are DHCP, 100 / 1000mb. 
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SECTION 21. SPECIFIC ADDITIONAL STUDENT RESIDENTIAL REQUIREMENTS 

Architectural Design 

All residential laundries are to be separated from the main residential dwellings to avoid known fire 

risks associated with clothes driers. 

Access to all residential laundries is to be controlled by hard wired Gallagher Access control system – 

wireless systems are not suitable for this application as continuous access is required without the 

need to update card at a ‘hot spot’ reader/encoder. 

 All services shut down valves, switches and distribution boards are to be located external to building 

clearly signposted and easily accessible. 

Specific clothes drier exhaust duct thermal detectors are to be installed to shut down dryer ensuring 

prevention of fire. 

Exhaust ducts for clothes dryers are to exit the building in a straight line – no bends in ducts are 
permitted – this is to prevent lint build up inside ducts. 
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SECTION 22. SHADING OF OUTDOOR SPACES 

Outdoor spaces are to be shaded from the sun to prevent sun exposure to CSU Students and Staff. 

Shading of these spaces can be provided in the form of shade sails, awnings or other shade design 
structures. All shade structures are to be approved by the Director, Operational Services or approved 
delegate. 
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SECTION 23. ARCHITECTURAL 

Box Gutters 

Box and internal gutters are not to be included in any roof designs as they present a high risk for 
water overflow and cause damage to ceilings. 

All reasonable design principals are to be taken into account to ensure box gutters are not required 

in any new buildings or roof refurbishments. 

Roof Refurbishment/Replacement 

Consideration is to be given to the use of colorbond material for any tiled roof that is to be 

refurbished/replaced. All roof refurbishments/replacements are to be discussed and approved by 

the Director, Operational Services or approved delegate. 
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SECTION 24. WEATHER STATION 

CSU recommend the use of Viasala weather stations: 

http://www.vaisala.com/en/Pages/default.aspx. 

These units have a high degree of reliability, adaptability and are repairable for long service life and 

they have low EMC issues making them compatible with other nearby electronics and 

communications systems. 
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ATTACHMENT 1 – CSU PREFERRED GALLAGHER (CARDAX FT) 
DISTRIBUTORS 

 

Bathurst, Orange, Dubbo Campuses Albury, Canberra, Wagga Wagga 

Campuses 

Stax Security 
758 Brewongle Lane 

Brewongle. NSW 2795 

 
Contact: Kerry Aldridge 
Ph: 0435 790 551 
Email: admin@staxsecurity.com.au 
 

Eacom Technologies 
Unit 2/22 Battista St 
Griffith NSW 
 
Contact: Tim Andrighetto 
Ph: 69642033 
Email: tim.andrighetto@eacom.com.au 

 

Note: Other authorised dealers are available via Gallagher Australia:  www.gallagher.com 

 

mailto:admin@staxsecurity.com.au
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ATTACHMENT 2 – OPERATIONAL DESIGN CHECK SHEET 

SERVICE CAPACITY Elect   

 HV Flow Survey   

 Gas   

 Water   

 Data   

SERVICE 
CONNECTION 

   

 Elect   

 Gas   

 Water   

 Data   

 Retail connections To be avoided if at all possible  

MISCELLANEOUS 
POWER & LIGHTING 

   

 Luminary selection   

 Maintainability   

 Accessibility   

 Exterior Lighting Augmentation with campus  

  Controls –PE/ time clock  

 Switching logic   

 Security lighting Perimeter background security 
lighting 

 

 Bollard Lighting Thorn Chartor18W TC-D  

ENERGY 
MANAGEMENT 

   

 Thermal modelling   

 Controls logic   

 EMS  Alerton Optergy (head end)  

 Lighting controls 
(DALI) 

  

 Extent of metering   

  Meter selection  

  Meter connectivity  

 After hours control 2hr override  

 PC standby Ability to power off at desktop  

ACCESS & SECURITY    

 Security logic Functionality brief with 
Operations & client 
functionality requirements 

 

 CSU standard 
specification 

Available on Homepage  

  Minimum Cardax networked to 
external doors 

 

  Internal doors controlled by 
Cardax or COMMCARD Mifare 
proximity controllers 

 



 

Page 2 of 4 

 

  Programming of building system 
by contractor 

 

  Commissioning and integration 
with Cardax head end 

 

  Preferred suppliers  

FIRE & EMERGENCY 
SYSTEMS 

   

 Requirements over 
BCA 

CSU to facilitate risk 
management assessment 

 

 Emergency lighting (Legrand) addressable & self-
testing 

 

 Fire Indicating System Ampac – FireNet addressable & 
self-testing 

 

 Sprinklers   

 Local extinguishers   

 Fire blankets   

 Fire separation   

 Fire bell Adjacent to panel not siren  

 Monitoring contract Preferred supplier – full 
connection included with 
project scope 

 

OPERATIONAL 
REQUIREMENTS 

   

 Cleaners store Location & size  

  Inclusions  

 Service access Service road  

    

 Waste Management Location integrated into 
building design 

 

  Location for waste receptacles  

  External screened area  

  Truck access  

    

 Space management CSU protocol  

  Room numbering  

SIGNAGE    

 External Traffic control  

  Parking control SEINS policy  

  Directional  

  Augmentation with existing 
campus signage 

 

    

 Internal Space identification  

  Statutory  

  Directional  

COMMUNICATIONS    

 DIT Standards   

 Data connections Service meters  

  Sub metering  
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  BAS  

  Fire Panel – monitoring & LAN  

  Emergency exit system LAN  

 Emergency phones At least one copper cable per 
building & handset 
Refer Section 6 Security 
Systems 

 

 Security Hot Phone Refer Section 6 Security 
Systems – Security Phone. 

 

  Distinct signage standard 
adjacent to phone 

 

 Service metering Wired back to Comms Cabinet 
for connection to LAN 

 

MECHANICAL    

 Thermal comfort 
guidelines  

  

 BAS standard   

 Controls logic Integration with EMS 
Operational brief 
Alarms brief 

 

 Sub metering   

 Link with BMS/swipe 
card/lighting 

Energy efficiency brief  

 Shoulder 
temperatures 

  

 After hours operation 
(2hr) 

  

 Post occupancy 
Evaluation 

  

HYDRAULICS    

 Metering Pulse meters with data 
connection 
Extent of metering 

 

 Water & gas 
conservation 
measures 

  

 Accessibility 
 

RPZ/TMV 
Isolation points – 
internal/external 

 

 Trade waste Amend agreement  

  Laboratory control protocols  

 Grey water/ 
stormwater 
harvesting (irrigation, 
etc.) 

  

 Hydrants external   

 Fire hose reels   

 Fire Blankets   
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 Hydrant Block Plan Allow to update existing block 
plan 

 

LANDSCAPING 
 

   

 Design reduce lawn & 
low water use plants 

  

 Irrigation controller  Preferred supplier is Hunter  

 Grass kikuyu   

 Security issues with 
shrub & tree 
selection 

  

 Amenity   

 Fauna corridors   

 Preferred plant 
selection 

  

CIVIL    

 Linking the campus to 
the new project 

Roads  

  Pathways  

  Services  

  Lighting  

 Erosion control Undeveloped flows  

PARKING POLICY    

 Additional car parking 
requirements 

  

 Signage   

 Line marking   

 Traffic Plan & Policy Traffic Control Authority 
notification 

 

HANDOVER    

 Familiarisation 
process 

  

 Training   

 Systems integration   

 O & M Manual Web FM  

 

 



 
 

Attachment 3 - Building Automation Specification 
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1. GENERAL REQUIREMENTS AND EXTENT OF WORKS 
 

1.1  INTRODUCTION AND GENERAL 
 

CSU has undertaken to utilize Open Protocol Building Automation and Control Systems in their 
campuses to provide the tools necessary to manage and reduce their operating and maintenance 
costs. This system will support expansion into additional buildings using Open Protocol 
Communications. This approach allows multiple vendors the opportunity to expand the system. This 
guideline is permissible for Design and Construct or Fully Documented projects. 

 

This brief is intended to assist the Consultant produce detailed controls and system specifications 
which  conform  to  the  requirements  of  this  Design  Standard  whilst  providing  additional  project 
specific conditions relating to scope and functionality including general requirements relating to the 
quality of the installation. 

 

CSU has developed a BMIS Master Plan that all new works must adhere to. The BMIS Master Plan 
outlines the architecture of the existing and new control systems. The BMIS is divided up into 2 
sections: BMS and DDC. 

 

BMIS  technology  and  protocol  standards  are  changing;  hence  these  standards  are  subject  to 
revisions. Designers must consult BACnet standards, and the Project Managers, to ensure they are 
working to the latest revisions of this and other mentioned standards. 

 

BMS Server: The BMS Server represents the existing BMIS Server system that was supplied and 
configured  by  Alerton  Australia.  The  BMIS  Server  contains  the  databases,  graphics,  historical 
trends, logs, events, providing access to all DDC controls, hardware and software points for remote 
supervisory access and control of the services controlled AND provides Remote Supervisory Access 
and Control of the localized building DDC. The BMIS Server adheres to ASHRAE / ANSI Standard 
135-2004,  ISO  16484-5  BACnet  –  Data  Communication  Protocol  for  Building  Automation  and 
Control Systems. 

 

DDC controls: The DDC controls represents all controls, routers, relays, wiring, field equipment, 
field  controllers,  software  and  hardware  inputs/outputs  and  points,  valves,  high-level  chiller 
interfaces, boiler interfaces, MODBus and BACnet interfaces, actuators and associated equipment 
to provide a complete control system that is building or project specific. The DDC controls for each 
project are to be capable of operating in isolation with connection to the BMIS Server to allow the 
remote supervisory access and control. The DDC controls will communicate and integrate with the 
BMIS Sever via CSU’s network providing Remote Supervisory Access and Control of the building 
services as connected. 

 

BACnet over LON is not acceptable. 
 

The BMIS and DDC network layout is as follows. 
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1.2  DEFINITIONS 
 

Abbreviation/Acronym Description/Definition 

ASHRAE American   Society   of  Heating   Refrigeration   and  Air- 
conditioning Engineers 

BACnet Building Automation Control Network 

BACnet Device BACnet compliant controls equipment 

BIBB BACnet Interoperability Building Blocks 

BMIS Building Automation System 

BTL BACnet Testing Laboratories. Products must be certified 
as BACnet compliant by BTL 

DDC Controls Direct Digital Controls (older controls were electronic or 
pneumatic) 

LAN Local Area Network 

MS/TP BACnet Communications Standard: Master Slave/Token 
Passing 

Objects BACnet objects as defined by BACnet standard 

PICS BACnet Standard Protocol Implementation Conformance 
Statement 

Protocol  Implementation 
Conformance Statement 

Stated manufacturer’s compliance to BACnet standard 

 

1.3  Approval 
 

Sattler Consulting is CSU’s client representative for DDC, controls and BAS related projects. All 
work undertaken is to be approved by Sattler Consulting. 

 

Contractor to complete the following with Sattler Consulting as part of the project. 
 

1.   Contractor to submit a project plan outlining all aspects of the project including milestones of 
the below (include certification). 

 

2.   Contractor to submit to Sattler Consulting 
 

3.   Submission to Sattler Consulting all design documents 2 weeks prior to construction. Sattler 
Consulting to review design documents and approve for construction. Design documents to 
include: Detailed BACnet Object list, sensor and hardware data sheets and wiring diagrams 

 

4.   Submission to Sattler Consulting all control strategy designs in block format with clear and 
easy to understand labeling of each object (hardware or software), time schedules, alarms 
and events 2 weeks prior to implementation. Sattler Consulting to review documents and 
approve for implementation. 

 

5.  Submission to Sattler Consulting Appendix C spreadsheet. Sattler Consulting to review 
spreadsheet and approve. Contractor to verify that all BACnet objects are accessible for 
integration of BMIS. Contractor to attend site with BMIS contractor for demonstration to 
Sattler Consulting of all BACnet objects (including software BVs, AVs, etc) are accessible 
via BMIS. Practical completion will not be granted until this is complete. 

 

6.   Contractor  to demonstrate  all controls operation  and points calibration  (using 6 monthly 
NATA certified devices with certificates). Refer section 1.9 for more information. 

 

7.   Charles Sturt University has employed Sattler Consulting as an independent commissioning 
agent for the DDC and controls. The contractor must allow for the commissioning and re- 



commissioning  schedule  including  (refer  section  on  Independent  Commissioning  and

SATTLER CONSULTING PTY LTD January 2011 

 

5 of 27 

Optimisation for details) optimisation over 12 months. Note that the complete warranty is 24 
months. Refer to section XYZ for details. 

 

8.   Certification  by  Sattler  Consulting  of  project  completion  is  required  prior  to  practical 
completion and until practical completion is obtained, final CSU payments will not be made. 
The certification is to be a milestone in the project plan. 

 

1.4  Standards 
 

All DDC controls to be compliant with ASHRAE / ANSI Standard 135-2004, ISO 16484-5 BACnet – 
Data Communication Protocol for Building Automation and Control Systems (or the latest version 
including Appendums). ALL DDC controls to be BTL listed. 

 

BACnet Device numbering to be within a range commencing with Building Number (TBA). 
 

BACnet subnet LAN addressing to be within a range of commencing with Building Number (TBA). 
 

1.5  Preferred System Suppliers 
 

The BMS vendors for all BAS and DDC projects shall be: 

Alerton Australia 

Automated Logic 
 

1.6  BACNET CONFORMANCE 
 

Refer Appendix D. 
 

All BACnet objects/points to be visible from BMIS 
 

All Controllers are visible and respond to ‘who is’ BACnet commands 
 

Out Of Service flag not to be used on any points. 

No proprietary objects accepted. 

1.7  GUIDELINES FOR THE DESIGN OF BMS/DDC CONTROLS 
 

The controls works shall comprise the design, supply and installation, commissioning, support and 
warranty of new DDC controls and all associated equipment. 

 

Certify system will only use Direct Digital type controls (DDC). No electronic or pneumatic controls 
accepted. 

 

In general, system to consist of unit controllers, routers, engineering software, sensors, actuators, 
power supplies, cabinets, panels, actuators, valves, installation, service and commissioning, CSU 
personnel training and full documentation. All DDC equipment and software to conform to ASHRAE / 
ANSI Standard 135-2004, ISO 16484-5 BACnet – Data Communication Protocol for Building 
Automation and Control Systems. 

 

Include the following or similar to ensure that the contractor is responsible for a fully functional 
system  is  provided  by:  “Where  equipment  or  hardware/software  points  are  not  listed  in  this 
specification or project documentation and are required for contractor to provide a fully functional 
DDC system, it is the contractor’s responsibility to provide these parts/equipment as part of the 
control system and project”. 

 

No Lon, LonTalk, LonWorks componentry, communications devices, gateways or associated 
equipment to be accepted. BACnet over LON is not acceptable as a method of communications. 

 

No proprietary communications or devices to be permitted on projects. 
 

 
1.7.1  SCOPE AND EXTENT OF WORK 

 

Projects scope and extent is only to supply controllers, software, training, warranty, commissioning 
of new DDC controls. The graphics and other front end type software are not required and will be 
completed by BMIS contractor. Any graphics provided are required only to demonstrate to the 
Consultant and CSU personnel the working and operation of the plant and equipment. This Standard 
brief describes the DDC component only. The BMIS server (located in the CSU Wagga Wagga 
Campus) will interrogate the new Router or BACnet IP controllers to be located in the DDC panel for 
access to the DDC information and controls. The new Router will connect to the University’s network 



via the local LAN in the building. CSU will supply a point for connection of the new DDC Router at
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the DDC panel. The contractor to wire to the network point in CAT5e or CAT6 Ethernet or to the 
latest CSU Ethernet and wiring standards. The new controls are to act standalone but also need to 
be able to be overridden, commanded, setpoints modified; time schedules of every point, trended, 
events  accessed,  and any other BMIS functions  including  Energy  Management  from  the BMIS 
Server. 

 

 
1.7.2  CONTROLS MINIMUM PROVISION 

 

 
1.7.2.1 General Performance 

 

It is essential that all necessary components for a complete DDC control system are incorporated 
into the DDC Specification. All equipment to be controlled by DDC controls is to operate within the 
following guidelines. 

 

  Energy efficiency is paramount but must be consistent with the effective operation of the 
controls such that their primary purpose is achieved. 

 

         Controls to interface with and operate equipment seamlessly. 
 

  High-level  interfacing  (as  required  on  any  given  project)  is  to  allow  read  with  write 
capability of all parameters. Communications need to be error free with no disconnections 
or “drop outs”. 

 

  System performance is to be optimised to meet the concurrent requirements of providing 
timely accurate control and energy efficient operation. 

 

All project documentation  is to be produced in hard copy format and on CD. Wiring diagrams, 
controller and Operating and Maintenance  manuals are to be submitted in PDF format with no 
locking of the document or security enabled. Points lists and object lists are to be submitted in Excel 
version 6.0 or later. 

 

Appendix C is a spreadsheet that must be completed for integration of the controllers’ BACnet 
objects into the BMIS Server. Until Appendix C spreadsheet is submitted to Sattler Consulting and 
approved PRACTICAL COMPLETION WILL NOT BE GRANTED. 

 

 
1.7.2.2 Prescribed Requirements for Inclusion in the Specification 

 

The following requirements are to be included within the specification as part of the contractor’s 
responsibility. 

 

All system software programming and configuration. 
 

24 months Warranty (see Clause 9.9 Warranty). 
 

Controllers are to have utilised PIDs that can be tuned for all analogue outputs. Contractor to be 
advised that tuning is required as part of their contract. 

 

Control strategies to be submitted by controls Consultant or other nominated representative of 
CSU. 

 

All points, objects, controls information, loop tuning, for a complete DDC controls system that is 
easily integrated into the BMIS BACnet Server. 

 

Connection to all building electrical, gas and water meters using high-level interface as available 
or otherwise low level interface. 

 

Connection to VSDs, chillers, boilers via Hi-level interfaces as available. Preferable use of ABB 
ECH series VSD drives with BACnet interface 

 

The controls equipment is to follow the guidelines as described in this brief for the architecture 
and LAN arrangement. 

 

Modifications  to  the  architecture  described  in  the  layout  drawing  must  be  submitted  and 
approved  prior  to  the  works  commencing,  and  that  any  additional  works  are  to  be  the 
responsibility and cost to the Contractor. 

 

The equipment submitted shall provide a maximum of 1 second information updates from the 
unit controllers to the Routers. 



Routers shall be the interface between the MS/TP LAN for the unit controllers and the Ethernet
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LAN connecting to/through the University network to the BMIS Server or BACnet Ethernet IP 
may be used. 

 

Unit controllers are to operate error free communication speed at minimum of 78 KBAUD at the 
MS/TP level. Speed shall be adjustable to a minimum of 9600 BAUD. Router to be able to 
communicate on Ethernet at speeds equal to or greater than 100 Mbps. 

 

Only one Router or Ethernet IP connection to be per building. All other controllers to link to this 
device via MS/TP (RS484 local to the building LAN provided by contractor) 

 

          DDC controls be configured so that from BMIS Server graphics users can: 
 

o  Configure, store and access all trends dynamically and historically down to 1 second 
intervals (for short periods of time – 60 minutes). Also support trends based on events 
triggering, change-of-state to conserve memory. Data reports can be generated either in 
graphical or tabular format. Trends to be stored in BMIS Server uploading from the DDC 
field controllers during after-hours time periods. 

 

Modify all PID loop characteristics dynamically online. 
 

View, access and store all events that reside in DDC controls. 
 

All BACnet points (objectives) are to be made visible and that all controllers are visible (able to 
respond to ‘who is’ BACnet commands) 

 

Time  schedules  locally  stored  in DDC  field  controllers  can  be  modified  by BMIS  Server  using 
BACnet only (controllers shall be BACnet compliant in the time schedules) 

 

DDC controllers to have internal clocks and internal time schedules that can be programmed locally 
or from BMIS Server with BMIS Server to have overriding control. 

 

DDC controllers to be configured with PID control on all analogue outputs. Contractor to configure 
and tune all loops to satisfaction of Consultant and CSU personnel. 

 

Configure software and controllers points to be Energy Management controlled from BMIS Server. 
Provide up to 10 levels of load shedding including resetting of all setpoints. 

 

Contractor to allow for minimum of 16 hours provision for BMIS Server – DDC Controls interface and 
ensuring all parameters are configured. 

 

CSU has employed Sattler Consulting as an independent commissioning agent for this project. 
Therefore the contractor must allow for the commissioning and re-commissioning schedule including 
(refer section on Independent Commissioning and Optimisation for details) optimisation over 12 
months. Note that the complete warranty is 24 months. 

 

 
1.7.2.3 Controls Hardware Provision 

 

All DDC controllers are to have PID loops and provide loop tuning capability from the BMIS Sever 
and locally. 

Controllers are to be standalone and contain battery backed time clocks and scheduling capability. 

Each   controller   to   have   non-volatile   memory   to   store   alarms,   historical   events   and   all 
parameters/data/trends for a minimum of 4 weeks at 1 minute intervals. Storage of data shall only be 
on an as changed basis with tolerances to reduce nuisance data recording. The controllers shall 
have the capability to read and record down to 1 second time intervals for short periods of time (60 
minutes minimum). The data/information/trends shall be able to be stored on the BMIS Server. 

 

Where contractor is providing BACnet Ethernet IP device, contractor is to supply and install CAT5E 
or CAT6 Ethernet cable in building between controllers and CSU network point (provided by CSU IT 
department). 

 

 
1.7.2.4 Minimum Extra Hardware Points Allocation 

 

The DDC shall have sufficient points to meet the control, operation and trend logging requirements 
of the project. Additional physical hardware points shall be provided to allow for minimal expansion 
without the requirement of additional points hardware. These additional points must be spaced out 
per controllers throughout project. 

 

Additional analogue and digital control points shall be provided as follows. 
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Number of Project Points AI AO 
 

BI 
 

BO 
 

Up to 20 control points 2 2 
 

2 
 

2 
 

20 to 100 control points 4 4 
 

4 
 

4 
 

From 100 to 250 control points 6 6 
 

6 
 

6 
 

From 250 to 500 control points 12 12 
 

12 
 

12 
 

Above 500 control points 15 15 
 

15 
 

15 
 

For DDC systems which incorporate universal points (configurable analogue and/or digital points), 
the following physical points apply. 

 
 

Number of Project Points Universal Points 
 

Up to 20 control points 4 
 

20 to 100 control points 10 
 

From 100 to 250 control points 20 
 

From 250 to 500 control points 40 
 

Above 500 control points 50 

 
1.7.2.5 Installation 

 

The installation of the BMS shall include all new enclosures, hardware and software to meet 
operational requirements for the project. The use of second hand equipment is prohibited and all 
supplied equipment shall be readily available, commercial quality product. 

 
1.7.2.5.1  Connection To Mechanical Switchboards 

 

It is recommended that all controllers be powered via a UPS power supply (continuous online) to 
reduce down time, resetting service and lengthen the life of the controllers. 

 

All control on/off switches shall pass through manual on/off switches mounted on the Mechanical 
Services switchboard. Unless otherwise agreed, these switches shall conform to CSU’s usage and 
shall be provided with indicator lamps as follows and AS431.2 – 1989 or as agreed with the CSU’s 
representative: 

 

RED:  Alarm or device is in fault 
 

GREEN:  Device is switched on (either manually or remotely) 

BLUE:  BMIS/DDC Call on 

In general controllers shall be housed externally, but near to, a mechanical services switchboard 
which shall supply the necessary power to the controller. Note that all cabling passing through a 
mechanical services switchboard shall conform to appropriate standards but the controller shall be 
limited to extra low voltages and data cable shall be rated accordingly. 

 

All controls to be 24volt AC. Power supply to controls cabinet to be 240volt and the controls are to 
operate over 24volts through a step down transformer.  Controls  outputs are to switch volt free 
contracts that are 24volt powered. All inputs are to be volt free contacts. 

 

For internal installations, the enclosure shall be and IP56 rated powder-coat metal enclosure with 
positive seal, with key locks. 

 

Externally mounted BMS enclosures shall be IP66 rated powder-coat metal enclosures with key 
lockable  secure  access.  Sufficient  weather  protection  shall  be  provided  to  all  external  BMS 
enclosures to prevent direct rain or solar contact. 
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All   hardware   within   the   switchboard   enclosure   shall   be   clearly   identified,   including   cable 
identification, terminal strip identification, hardware device, power supply and circuit breaker 
identification.  All  equipment  and  cable  labeling  and  identification  shall  be  in  accordance  with 
AS3000. 

 
1.7.2.5.2  Wiring Installation 

Install systems and materials in accordance with manufacturer's instructions, rough-in drawings and 
equipment details.   Install electrical components and use electrical products complying with 
requirements of applicable Division 16 sections of these specifications. 

 

All wiring and labelling of power, control and interface wiring shall be in accordance with the relevant 
communication or electrical standards. 

 

Provide all interlock and control wiring.  All wiring shall be installed neatly and professionally, in 
accordance with requirements of applicable Specification Division 16 sections and all national, state, 
and local electrical codes.  All the wiring shall be installed in accordance with the current Electrical 
Code. 

 

Provide wiring as required by functions as specified and as recommended by equipment 
manufacturer's to serve specified control functions. 

 

Control wiring shall not be installed in power circuit raceways.  Magnetic starters and disconnect 
switches  shall  not  be  used  as  junction  boxes.    Provide  auxiliary  junction  boxes  as  required. 
Coordinate location and arrangement of all control equipment with Sattler Consulting prior to rough- 
in. 

 

The term "control wiring" is defined to include the providing of wire, conduit, and miscellaneous 
materials  as required  for mounting  and connecting  electric or electronic  control devices in pilot 
circuits of contactors, starters, relays, etc., and wiring for valve and damper operators. 

 

Install signal, communication, and fiber-optic cables as follows: 
 

Bundle and harness multiconductor instrument cable in place of single cables where several 
cables follow a common path. 

 

Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 
abrasion.  Tie and support conductors. 

 

Connect manual-reset limit controls independent of manual-control switch positions.  Automatic duct 
heater resets may be connected in interlock circuit of power controllers. 

 

Connect hand-off-auto selector switches to override automatic interlock controls when switch is in 
hand position. 

 

Provide auxiliary pilot duty relays on motor starters as required for control function. 
 

All exposed control wiring and control wiring in the mechanical, electrical, telephone, and similar 
rooms shall be installed in raceways.  All other wiring shall be installed neatly and inconspicuously 
above ceilings. 

 

Install exposed control wiring system in conduit for electric/electronic  control systems.   Conceal 
wiring,  except  in  mechanical  rooms  and  areas  where  other  conduit  and  piping  are  exposed. 
Plenum-rated cable shall be provided when located in ceiling spaces.   All control wiring shall be 
installed in a neat and workmanlike manner parallel to building lines with adequate support.  Both 
conduit and plenum wiring shall be supported from or anchored to structural members.  Conduit or 
plenum wiring supported from or anchored to piping, duct supports, the ceiling suspension system, is 
not acceptable.   Wiring buried in slab-on-grade concrete or explosion-proof areas shall be in rigid 
metal conduit.  Provide adequate strain relief for all field terminations. 

 

Number-code   or  color-code  conductors,   excluding  those  used  for  individual  zone  controls, 
appropriately for future identification and servicing of control system. 

 
1.7.2.5.3  Control Device Installation 

All room sensors and thermostats shall be mounted so as to be accessible in accordance with BCA 
Guidelines, unless otherwise noted on the drawings.  It is the contractor’s responsibility for final 
coordination  of  the  sensor/thermostat  locations  with  Sattler  Consulting  and  the  University’s 
Operating and Maintenance Department. 

 

Remote control devices not in local panels shall be accessible for adjustment and service below 
20cm above finished floor whenever possible. 
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Install guards on thermostats in the following locations: 

Entrances. 

Public areas. 

Where indicated. 

Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor 
temperatures. 

 

Local controllers shall be mounted at eye level for accessibility and service, and located within 50' of 
the system served, unless otherwise shown on the plans. 

 

Freestanding enclosures and panels shall be supported on steel unistrut frames, or approved equal, 
and be securely anchored to the floor and be well braces. 

 

Enclosures and panels mounted directly to the wall shall be provided with a minimum airspace of 1" 
between the enclosure and the wall. 

 

A minimum of 3' working clearance shall be provided in front of all enclosures and panels; clearance 
shall be ensured to permit the enclosure door to open at least 90° from its closed position. 

 

Mounting height shall be a maximum 6'-6" to the top of the enclosure. 
 

Shall be suitable for use in environments having an ambient temperature range of 31°F to 104°F and 
a relative humidity of up to 95% noncondensing. 

 

There shall be no pneumatic equipment or device installed in a Global Building Controller/Router 
enclosure.   There shall be no equipment or device installed in a Global Building Controller/Router 
that is not a functional component of the campus system interface or building BAS system. 

 

A padlocking hasp and staple or keyed cylinder shall be provided for each door. 
 

A field-installed, 14-gage galvanized steel drip shield shall be provided where enclosures and panels 
may be subjected to dripping water. 

 
1.7.2.5.4  CONNECTIONS 

Piping installation requirements are specified.  Drawings indicate general arrangement of piping, 
fittings, and specialties. 

 

Ground  equipment:     Tighten  electrical  connectors  and  terminals  according  to  manufacturer's 
published torque-tightening values. 

 
1.7.2.5.5  CONTROL POWER 

Power supply for Global Building Controllers/Routers and associated BAS components shall be 
connected via a dedicated circuit to the building normal-emergency panel.  A grounding conductor 
shall be run from building service entrance panel ground bus.   Conductor shall be insulated and 
isolated from other grounded conductors and building conduit system. 

 

Power supply for Application Controllers used to monitor emergency equipment and/or equipment 
serving critical spaces (i.e. Animal Rooms, Computer Server Rooms, etc.) shall be connected via a 
dedicated circuit to the building normal/emergency panel. 

 

UPS:  Uninterruptible Power Supply(s) shall supply power for the Global Building Controller(s), and 
Application  Controllers  that  monitor  emergency  equipment,  if  Normal/Emergency  Power  is  not 
available in the building. 

 

Provide  power  for  Application  Controllers  and  all  associated  control  components  from  nearest 
electrical  control  panel  or  as  indicated  on  the  electrical  drawings—coordinate  with  Electrical 
Contractor. 

 

Power for each control panel shall be provided through a switch (standard light switch) located inside 
the panel.  A standard duplex receptacle shall also be provided inside the control panel.  The 
receptacle shall be unswitched.   Control transformer(s) shall be located outside the control panel, 
and attached to the side of the panel. 

 
1.7.2.5.6  IDENTIFICATION 

The contractor  shall label each system device with a point address or other clearly identifiable 
notation inside the device cover.   Labels shall be permanent,  and method of labelling shall be 
approved by the University’s Operating and Maintenance Group.. 
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All control equipment shall be clearly identified by control shop drawing designation as follows: 

Control valves and damper actuators:  brass tags or engraved bakelite tags. 

Other Remote Control Devices:  Metal tags or laser printed, adhesive backed, metalized polyester 
film labels. 

 

Control Enclosures and Panels:  Engraved nameplate with panel number and system served. 
 

 
1.7.2.6 Requirements for Sensors and Actuators 

The specification shall call for sensors and actuators with the following attributes and characteristics. 

Provide temperature sensors of the resistance bulb or thermister type with operating ranges to suit 
the particular application. 

 

Insertion sensors complete with stainless steel wells. 
 

Sensor mounting medium location to ensure a rapid response to changing temperature is achieved. 

Absolute Accuracy of measured temperature value and range of sensor 

  Room temperature sensors:  0.3 C range: -5C to +45C 
 

  Heating hot water sensors:  0.1 C range: +10C to +110C 
 

  Chilled water sensors:  0.1 C range: -10C to +40C 
 

  Other sensors:  0.1 C 
 

Static and Differential Pressure Sensors. 
 

  Manufacture from corrosion resistant material 
 

  Accuracy of  1% Span 
 

Velocity Sensors 
 

  Multi point averaging (air only) 
 

  Select sensor range to suit velocity range 
 

Humidity Sensors 
 

  Capacitance type 
 

  Complete with duct sampling devices and protected from air borne dust particles and free 
air moisture 

 

  Temperature compensated 
 

  Accuracy  5.0% RH 

Damper Actuators 

  Use spring return, fail safe position maximum 40 seconds 
 

  Maximum run time full stroke 
 

  Terminal units: 6 minutes 
 

  Other applications: 30 seconds 
 

  Manual override 
 

Valve Actuators 
 

  Manual override 
 

  Direction selection switch 
 

  Maximum runtime full stroke 
 

  30 seconds 
 

 
1.7.2.7 Software Provision 
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The tender submission of controllers shall include a full list of Protocol Implementation Control 
Standards (PICS – refer Appendix 9A) for all controllers to ascertain BACnet compliance AND a BTL 
listing. The Integration spreadsheet must be completed to enable complete and full control BMIS 
server access and connection and for BMIS Server personnel to program and develop database, 
graphics, trends, events, Energy Management functionality, Demand control and provide complete 
and full access of all controllers and software. DDC is to be programmed and contractor to provide 
software documented information so that BMIS Server can display live, dynamic control strategies 
on graphics. Program the DDC to indicate to BMIS Server of points that are in manual. 

 

All loops are to be tuned to the satisfaction of Consultant and Project Superintendent and any other 
CSU representative. 

 

The Consultant  shall arrange for the software and hardware to be demonstrated  to the Project 
Manager at the Contractor’s office before delivery to site. Upon acceptance the Contractor shall 
deliver the equipment to site and handover to the install team. 

 

Demand control is to be provided so that when demand levels or generator loads are reached, the 
DDC system will make changes to the operation of the equipment such as: 

 

  Set-point re-scheduling or varied. 
 

  Up to 10 levels of load shedding. 
 

  Override equipment operation to control demand. 
 

  To be commanded from the BMIS Server and locally and automatic. 
 

Utilize CO2 sensing and associated control strategies to regulate minimum outside air position (if 
available in building). 

 

Provide optimum start of all plant and equipment. 

Stagger start of all equipment to reduce demand. 

DDC control to be configured so that BMIS Server to be able to view, modify, change setpoints, 
override,  control,  command  to  manual/off/auto,  access  all  hardware  and  software  points  of  all 
hardware  (external  inputs/outputs),  software  (internal  programmed  points),  programs,  control 
strategies including PID parameters. 

 

DDC control to be configured so that BMIS Server to be able to setup and upload trends, events, 
logs with ability to generate reports and graphs of the data. 

 

 
1.7.2.8 TRENDS 

 

All input and output control and status points will have trends programmed as follows.  Each trend 
will store a minimum of 1000 samples in the associated controller utilizing a first-in/first-out algorithm 
so that the oldest data is over-written as new data is stored.   The controller will also be programmed 
for the capability of enabling historical trending on each trended point individually so that historical 
trending can be enabled on any point without enabling it on any other trended point. 

 

All trends shall be programmed to be triggered according to the type of point, as follows: 
 

All equipment start/stop control point trends will be triggered on the control point’s change of 
state. 

 

All equipment status point trends will be triggered on the status point’s change of state. 
 

All space-temperature and outside-air trends will be triggered on any change of value of 2 
degrees Celsius. 

 

All space-humidity and outside-air-humidity trends will be triggered on any change of value 
of 5%. 

All fan air temperature trends will be triggered on any change of value of 4 degrees Celsius. 

All water temperature trends will be triggered on any change of value of 2 degrees Celsius. All 

damper motor control point trends will be triggered on any change of value of 10% of it’s 
control range. 

 

All valve control point trends will be triggered on any change of value of 10% of it’s control 
range. 
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All VSD motor control point trends will be triggered on any change of value of 5% of it’s 
control range. 

 

All fan air static pressure trends will be triggered on any change of value of 12 Pa. 

All water pressure trends will be triggered on any change of value of 20 kPa. 

 
1.7.2.9 ALARMS 

 

All Input/Output objects listed on the object tables, for each piece of equipment, shall have an event 
(alarm) defined for the off-normal condition as follows. 

Analog objects shall list the high and low alarm limits. 

Every device connected to the system shall also be alarmed for an off-line condition. The contractor 
shall provide a BACnet BV for the offline status. 

 

Two notification classes shall be defined to route alarms. 
 

Critical alarms shall be printed, logged, and pop-up windows shall occur via an email 
notification. 

 

Maintenance level alarms shall be printed and logged. 
 

The event objects and routing shall be reviewed by the Sattler Consulting to identify the class, 
routing, limits, and message content for each object prior to implementation. 

 

An event shall be generated for a device communications failure or a device program changing to a 
halt or failure state. All devices shall have this feature implemented. 

 

 
1.7.2.10 SCHEDULES 

 

A list of schedules to be implemented shall be reviewed and approved by Sattler Consulting.  The list 
shall also include the schedule times to be implemented. 

 

1.8  Optional Provision 
 

At the request of the Project Manager the consultants shall include the following items in the overall 
project as optional additions to the tender: 

 

         60 months warranty (see Warranty section for details) 
 

         High-level interfaces to: 
 

  Chiller (if chiller is in the building or part of the project) – via BACnet as first choice if 
unavailable then MODbus interface. 

 

  Electrical meters – via MODbus as first choice if unavailable then BACnet interface – 
connect to the Optergy EMS 

 

  Lighting control system via DALI as first choice if unavailable then BACnet, MODBus or 
other interface. 

 

  Low level interface to gas and water meters. 
 

  VSDs (preference is to ABB ECH series with BACnet interface) 
 

  Connection to split ACUs via BACnet 
 

Provide the ability (if boiler in building or part of project) to change boiler flow set-point with a range 
of 8C to 95C. Include boiler controls modifications as well as DDC controls necessary to provide 
this DDC control. Include modifications to the boiler controls to provide full modulation (0-100%) to 
replace High/low/on/off burner control if possible. Modifications to the boiler may require boiler 
certification; this is the responsibility of the contractor. Provision for software, control equipment, 
relays, etcetera including control strategies to integrate the boiler control into the new controls. 

 
 

1.9  TESTING, COMMISSIONING 
 

The  Consultant  shall  in  association  with  the  contractor  prepare  a  testing  and  commissioning 
procedure four weeks prior to practical completion 
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The testing and commissioning is to include the following: 
 

  Each item of equipment  individually  and each complete  system as a whole shall be 
checked and adjusted to achieve satisfactory performance. 

 

  Calibrate  all  existing  field  equipment  (sensors,  valves,  actuators,  analogue  points, 
etcetera). 

 

  Ensure that all DDC Controls hardware and software points and all software as outlined 
in this specification are working as required from BMIS Server. 

 

  Practical Completion 
 

The Consultant shall oversee the preparation by the contractor all project defect lists, ensuring 
attendance of CSU personnel in a detailed inspection of the facility.  All defects relevant to essential 
services must be rectified within 30 days of from determination of defect AND before Occupation and 
the Certificate of Practical Completion is issued. 

 

The Consultant shall sign as final (1) copy of the Operation & Maintenance Manual, and a full set of 
as-built drawings, as approved, before either of these are offered to CSU for acceptance. 

 

Prior to the issue of the Certificate of Practical Completion the Consultant shall via the Principal 
Consultant provide to the University certification by the contractor that the equipment, plant and 
services comply with the documentation and are in a condition that it is fit for purpose in accordance 
with industry practice and warranties. 

 

Contractor to allow for minimum 16 hours of integration assistance for interfacing graphics into BMIS 
Server. 

 

 
1.9.1  ACCEPTANCE OF COMPLETED BAS INSTALLATION 

 

Acceptance of the completed BAS installation includes verification of the proper equipment 
communication setup.  This shall be accomplished by submitting a BACnet network analysis capture 
for a period of 5-minutes.  The capture file (in .TXT format) shall be submitted to the Sattler 
Consulting for Review and Approval.  Sattler Consulting approval shall be received, and any identified 
problems shall be resolved before Acceptance Testing shall begin.  Corporate assistance shall be 
requested and used as necessary to resolve any network-issues in a timely fashion. 

 

Upon completion of the installation, the contractor shall start up the system and perform all necessary 
calibration, testing, and debugging operations.  An acceptance test shall be performed by the 
contractor in the presence of the Sattler Consulting.  Acceptance test shall be scheduled with at least 
10 working days advance notice. 

 

Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field- 
assembled components and equipment installation, including piping and electrical connections. 
Report results in writing. 

 

Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
unit operation.  Remove malfunctioning units, replace with new units, and retest. 

 

Test and adjust controls and safeties. 
 

Replace damaged or malfunctioning controls and equipment. 
 

Start, test, and adjust control systems. 
 

Demonstrate compliance with requirements, including calibration and testing, and control 
sequences. 

 

Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of operation 
specified. 

 

The acceptance test shall include, but not be limited to: 
 

The contractor shall submit a checklist of the objects for the test.  The checklist shall be 
submitted to Sattler Consulting, and reviewed and approved by Sattler Consulting, prior to 
the test.  The checklist shall include all objects that have event (alarm) routing defined. 

 

The contractor shall verify the proper operation of all input/outputs. 
 

The contractor shall verify the proper event (alarm) routing to the BMIS for all points on the 
main equipment and perform a complete check of the operations of all equipment. 
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The contractor shall verify that the software programs meet the design intent of the control 
sequences in the Construction Documents. 

 

The contractor shall verify the proper operation of the system software on the operator 
workstation. 

 

The contractor shall verify all inputs meet or exceed manufacturer’s stated tolerances for 
accuracy. 

 

The contractor shall verify that all on-line graphical displays of equipment accurately 
represent the real time state of the field equipment. 

 

The contractor shall verify that all on-line graphical displays of programming logic accurately 
represent the real time state of the field equipment. 

 

The contractor shall verify the reliability of all communications of all field devices to the 
appropriate operator workstation located in the Physical Plant Building. 

 

The test shall include all workstation/server level integration included in the scope of this 
project with the contractor. 

 

The test shall include functional verification of all interfaces and system integration required 
to meet the scope of this project. 

Final acceptance shall include acceptance by the University’s Physical Plant BAS Group. 

The Acceptance Test shall be conducted with the contractor, the Prime Contractor 
representative and a member of the Sattler Consulting present. 

 

Turnover of ALARMS to CSU BAS Operators:   Alarms being turned-over to CSU BAS Operators 
shall have been activated, tested for proper routing and determined to not be producing frequent and 
nuisance alarms.   It is expected that Alarms will not be turned-over to CSU BAS Operators until 
there is final acceptance of the completed BAS installation. 

 

Acceptance:   When the field test procedures have been successfully demonstrated to Sattler 
Consulting and the system performance is deemed satisfactory, the system parts will be accepted 
for beneficial use and placed under warranty.  At this time, a "notice of completion" shall be issued 
by the University’s project representative and the warranty period shall start. 

 

All of the points which are alarmed shall be trended and archived from the time of installation 
through the end of the warranty period.  All archived files will be readily accessible to the University’s 
Operations and Maintenance Group. 

 

Start-up and commission systems:   Allow sufficient time for start-up and commissioning prior to 
placing control systems in permanent operation. 

 

Provide any recommendation for system modification in writing to the University’s Operations and 
Maintenance Group.   Do not make any system modification, including operating parameters and 
control settings, without prior approval of the University’s Operations and Maintenance Group. 

Provide certificate stating that control system has been tested and adjusted for proper operation. 

Equipment Panel As-Built Drawings:   After the above final approval, one set for the entire project 
shall be provided in the Building Controller Panel, and a paper-copy set of just the Drawings for that 
System shall be provided in each System Panel, and submitted for inclusion into the manuals. 

 

 
1.9.2  INDEPENDENT COMMISSIONING 

 

The contractor shall allow for involvement in the independent commissioning of this project as 
follows. 

 
Commission to (as pertaining to controls): 

 
  ASHARE Guideline 1-1996 The HVAC Commissioning Process 

 
  CIBSE Commissioning Code M: Commissioning Management 

 
  In general the goals of the commissioning procedure are as follows 

 
 Adherence to items 1 & 2 
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 Proof that the services perform in conformity to the design intent 
 

 4 times commissioning and re-commissioning (on site) 
 

 12 Months tuning in conjunction with all services including prescribed software 
modifications as per Independent Commissioning Agent’s instruction for 
optimisation of services 

 
  Contractor to allow for commissioning and re-commissioning 

 
 4 total commissioning and re-commissioning system operation demonstrations per 

12 months, one each quarter. First commissioning is prior to handover. Second re- 
commissioning is 3 months after handover; third re-commissioning is 6 months after 
handover and fourth re-commissioning is 12 months after handover. All re- 
commissioning is to be in attendance on site and demonstrate every BACnet Object 
to Independent Commissioning Agent including system operation 

 
 Provision of documentation stating all BACnet Objects (software and hardware) 

complete with sign off sheet by contractor and Independent Commissioning Agent 
 

  Contractor to use NATA certified instruments (certified within 6 months) for testing, 
commissioning and demonstration of system operation 

 
  Provision of Independent Commissioning Agent to access system and check system 

operation, access and download trends and review alarms historically 
 

  Demonstration of system operation through trends (and system operation observation by 
Independent Commissioning Agent). AO trends to be at 1 second intervals for maximum 1 
hour and over 8 hours at 15 minutes (configured for Independent Commissioning Agent to 
review dynamically and historically) and all other trends to be as per Independent 
Commissioning Agent’s requirements based on Object type and services controlled (TBA). 

 
  Each AI is to be calibrated, every BI, BO to be tested and checked for operation and correct 

signal response and all AO to be checked/calibrated for full stroke of field equipment (or full 
output control). All PID loops tuning to be checked using 1 second interval trends showing 
output, input and loop percentage for 60 minutes. Additional trends of 8 hours (occupancy) 
showing general trend of zones. 

 
  Demonstrate that control strategies are working as per design. Show trends of operation 

proving strategies work as per design. 
 

 
1.9.3  TRAINING 

 

The  Consultant  shall  initiate  the  training  of  nominated  CSU  Engineering  and  Plant  technician 
personnel in the operation and maintenance of the installed systems - all as detailed in Clause 
1.8.10, Section 1 of this Brief. He/she shall set the agenda for training prepared by the contractor, 
and shall be in attendance at both the classroom and field training sessions to verify the design 
intent. As stated elsewhere in this Brief, the approved O & M Manual and approved as-installed 
drawings are to be used in this training. 

 

The training shall include the following: 
 

  Instruct the Proprietor’s nominated representatives in details of the BMIS/DDC equipment 
and installation, and operation and use of the BMIS/DDC. 

 

  The Contractor’s staff shall be experienced in providing adequate training. 
 

  Training shall be covered at a period of 20 hours of direct contact at nominated location. 
 

  Training of operators – allow for 4 individuals to undergo training. 
 

  Training for the integration of controllers and associated software to the BMIS Server (the 
BMIS server is located at CSU – Wagga Wagga). 

 

Only at the conclusion to this training, and provided the contractor has fulfilled all other obligations, 
will the Certificate of Practical Completion be issued. 
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1.9.4  OPERATION AND MAINTENANCE MANUALS 
 

Detailed instructions shall be included in the Tender Specification for the preparation and supply of 
Operation and Maintenance Manuals. 

 

Initiation of the services contractor’s preparation of the draft Operations and Maintenance Manual is 
the responsibility of the Principle Consultant at the point of time when the detailed engineering of the 
systems is completed and approval has been given for all equipment and materials.  The expected 
timing of the submission of the draft Manual is half way through the construction period. 

 

The Consultant shall require the Main Contractor to first check the draft Manual for its compliance 
with the set format before its submission, and the final Manual is to be signed as approved by the 
Consultant before it is offered to the University’s Senior Project Manager, Services for acceptance. 

 

All O&M documentation to be supplied electronically as well as hard copy. 
 

The minimum configuration of an Operation and Maintenance Manual shall comprise: 
 

  The title and description of the works 
 

  A list of designers, contractors and sub-contractors 
 

  A description of the plant 
 

  Plant operation and operation instructions including fault diagnostic & remediation 
 

  A schedule of all items of equipment and suppliers 
 

  Installation details 
 

  A fully detailed description of the automatic control systems 
 

  Commissioning, Testing and Balancing Reports 
 

  Maintenance schedule and manufacture’s literature on maintenance and service of each 
item of plan 

 

  Drawings and Wiring Diagrams (As Installed) 
 

  Certification of Compliance 
 

  Warranty Certificates 
 

  Other information relevant to the betterment of the plant maintenance requirements. 
 

 
1.9.5  DRAWINGS 

 

All  “As-Built”  drawings  shall  also  be  produced  on  the  latest  version  of  the  Auto  Cad  software 
program  with the version  identification  clearly  marked  on CD of DVD.   Details  of the software 
program including version number and printer data shall be included on the label. 

 

As-built   drawings   shall   accurately   reflect   the   arrangement   of   DDC   Services   installation. 
Components shall be allotted an asset tag. 

 

The signature of the contractor, the main contractor and the services Consultant shall be clearly 
displayed on each drawing. 

 

Drawings to be submitted also in PDF format electronically. 
 

 
1.9.6  DEFECTS LIABILITY PERIOD (DLP) 

 

Prior to Practical Completion the installation shall be commissioned and tested by the contractor to 
the  satisfaction  of  the  appointed  personnel  by  CSU  and  the  Statutory  Authorities  prior  to  the 
acceptance of the installation and the commencement of the Defects Liability Period. 

 

The tests shall comprise a thorough inspection of all systems and the operational and performance 
tests specified or necessary to confirm compliance with the specification. 

 

Substantial completion will not be granted until any critical defects have been corrected and “As- 
Built” documentation and operational manuals handed over. 

 

The Consultant shall receive from the installing contractor a copy of all completed maintenance 
schedules from the field logbooks. He shall monitor this activity throughout the DLP, as well as study 
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the schedules to ensure maintenance is being carried out to the standards and requirements that 
reflect best practice. 

 

One month before the expiration of the DLP a joint inspection between the installation contractor, the 
Consultant and CSU’s Project Manager shall be conducted. This inspection shall include a check 
that all defects allocated have been rectified. It shall include an inspection of the general condition of 
all plant and systems and correct operation. 

 

24 months from substantial completion (or 60 months if option is selected). 
 

All equipment, wiring, material, or workmanship found to be faulty or in defect during testing, 
commissioning or Defects Liability Period shall be rectified (repaired or replaced) to the satisfaction 
of nominated personnel within 30 days of detection. New equipment installed or replaced during 
warranty  period  is to be warranted  for an additional  24 months  (or 60 months  if the option  is 
selected) including labour involved to maintain and service equipment. 

 

Only at the successful conclusion of the above will a Final completion be issued by the University 
releasing the consultants and the constructor from their contractual obligations. 

 

 
1.9.7  DEFECTS LIST 

 

The defects list shall make provision for the contractor to sign and date each as completed, and the 
Consultant to sign and date each defect to verify acceptance of the work. Crossing out each item 
that is rectified is not acceptable. 

 

Rectification of all defects is to be monitored by the Consultant during the Defects Liability Period. 
The listing shall then become the property of CSU, to be available for reference during the ongoing 
operation and maintenance of the building. 

 

 
1.9.8  RECTIFICATION OF DEFECTS 

 

All defects shall be promptly rectified (within 30 days). 
 

Retention moneys or bank guarantee will not be released until all outstanding defects notified during 
the maintenance and defects liability period have been rectified and completion of such work 
subsequently advised in writing to the approving authority. 

 

 
1.9.9  ROUTINE MAINTENANCE AND SERVICING 

 

Six monthly maintenance and servicing on all new equipment and existing field equipment shall be 
specified to be carried out during the Defect Liability Period & extended warranty period.  All sensors 
to be calibrated every 6 months, all points to be checked for operation every 6 months during 
warranty.    All  alarms  to be  rectified  within  30 days.    Ensure  all  DDC  information  is  available/ 
accessible at BMIS Server. Provide ability to calibrate from the BMIS Server. 

 

Six monthly maintenance shall be deemed to be the regular maintenance of equipment shall include 
not less than: 

 

  Checking the operation of the DDC as a whole: resolve alarms and associated problems, 
resolve any CSU personnel temperature complaints that relates to controls. 

 

  Checking the operation, setting and calibration of all sensors, statuses, inputs, outputs 
actuators, valves and general equipment operation bi-annually. 

 

  Minimum provision of hours per maintenance visit (Consultant to determine based on size 
of project).  Contractor must be on site for the allocated hours as a minimum to provide 
the service. 

 

  Review  and  ensure  that  all  data/  information/  points  (hardware  and  software)  are 
accessible from the BMIS Server and continue to be so.  Resolve any outstanding issues 
as identified by the Consultant of CSU nominate the hours for the provision. 

 

  Ensure mechanical modifications are performing as installed, resolve any problems that 
occur, etcetera. 

 

  Check and tune all PID loops during service. 
 

  Emergency service shall be carried out on a 24hour call out basis. 
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  Maintenance procedures shall be as appropriate to ensure the safe and proper 
operation of all systems and shall be in accordance with current standard 
requirements of the Building Act and Regulations have jurisdiction, Australian 
Standards,   Local   Authority   Regulations   and   the   schedule   provided   in  the 
installation Manual as outlined in section – “Testing and Commissioning”. 

 

  All  maintenance  procedures  shall  be  strictly  in  accordance  with  equipment 
manufacturer’s  recommendation,  adapted  as necessary  for  the  particular 
installation. 

 

  The last maintenance visit prior to the end of the Maintenance and Defects liability 
Period shall be a major visit for complete service including resolving all outstanding 
warranty issues.   Service shall provide for a complete operational DDC System 
and include the following: 

 

  All sensors calibrated 
 

  All inputs/ outputs checked and operating as required. 
 

  All DDC data/ points/ information /objects/ points (hardware and software) 
are accessible from the BMIS Server. 

 

  All controllers checked for normal operation, faults, power supply. 
 

  Any communication problems resolved. 
 

  All alarms to be rectified. 
 

  At the conclusion of each maintenance visit, a checklist of items checked and serviced 
shall be completed and submitted to a responsible person on site. 

 

  The  tender  submission  shall  include  recommendations  for  any  further  maintenance 
servicing procedures required for the particular equipment offered and such services shall 
be included for in the tender price. 
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APPENDIX A: 
ANNEX A BACNET CONFORMANCE 

 

 
The following applies to version 135-2004 of the BACnet protocol. 

 

The  contractor  is  to  be  made  aware  of  the  need  to  submit  a  Vendor  Compliance  Statement 
indicating compliance on the following minimum BACnet Interoperability Building Blocks (BIBB) and 
Device  Profiles.  Refer  to  Protocol  Implementation  Conformance  Statement  (Normative)  as  per 
Annex A of BACnet  Standard  as submission  guideline  and  Appendix  D of this standard.  It is 
important that the minimum acceptable conformance be confirmed as: BIBB and Device Profiles. 

 

Minimum Conformance – BIBB and Device Profiles 
 

Definitions (Relevant to the BIBB and Device Profiles) 
 

1.   Data Sharing 
 

a.  Data Sharing is defined as the exchange of information between BACnet devices. 
It may be uni-directional or bi-directional. 

 

b.  Data Sharing is specified for several categories of interoperability in Table 1.3 
 

2.  Alarm and Event Management 
 

a.  Alarm and Event Management is the exchange of data between BACnet devices 
specifically related to the occurrence of a pre-defined condition 

 

b.  In  the  case  of  an  Alarm,  interoperability  shall  mean  the  ability  to  annunciate, 
acknowledge and display data related to the event 

 

3.  Scheduling 
 

a.      Scheduling is the exchange of data between BACnet devices that permit the 
establishment  and  maintenance  of  dates  and  times  at  which  specified  output 
actions are to be taken. 

 

b.  Interoperability in this area permits the use of date and time schedules for the 
purpose of starting and stopping equipment and changing of control setpoints as 
well as other analogue or binary parameters 

 

4.  Device and Network Management 
 

a.  Device  and  Network  Management  is  the  exchange  of  data  between  BACnet 
devices concerning the operation and status of specified devices 

 

b.  Interoperability shall permit the determination of which devices are present on a 
given network 

 

c.  Interoperability  shall  permit  the  start  up  and  shut  down  of  the  communication 
activities of a particular device 

 

d.  Interoperability shall permit the synchronisation of time in devices 
 

e.  Interoperability shall permit the re-initialisation of a particular device 
 

5.  Trending and Archiving 
 

a.  Trending and Archiving is the accumulation of (Time and Value) pairs at specified 
rates and for a specified duration. 

 

b.  Trending is not defined as real time plotting and or display of data derived from 
network device. 

 

c.  Interoperability  shall  permit  the  establishment  of  trending  parameters  and  the 
subsequent retrieval and storage of the data. 

 

d.  Trending intervals shall be a minimum of 1 second. 

e.  Trending intervals shall be a maximum of 1 year. 



SATTLER CONSULTING PTY LTD January 2011 

 

21 of 27 

 

f.  Trending data value for a particular interval shall be selectable as “Average over 
the Interval” or “Minimum during the Interval” of “Maximum during the Interval”. 

 

g.  The number of Trending Intervals possible within a particular network device shall 
be stated by the vendor in terms of how many Trend arrays, containing 2 discrete 
analogue point values of 5 digits plus decimal point each along with the time stamp 
for the values, for 1000 intervals of 1 hour are possible. The time stamp shall 
contain  at  minimum,  DD/MM/YYYY  –  hh/mm/ss.  The  Vendor  shall  state  the 
number of Trend arrays possible within the context of the fully configured system 
as specified, with operating programs, schedules, setpoints, etcetera 

 

BIBB Capability Matrix 
 

Refer to Appendix B for BACnet standard definitions. 
 

Contractor to indicate compliance for each item in their Vendor Compliance Statement 
 

Data Sharing B-OWS B-BC B-AAC B-ASC B-SA B-SS 

1 DS-RP-A,B DS-RP-A,B DS-RP-B DS-RP-B DS-RP-B DS-RP-B 

2 DS-RPM-A DS-RPM-A,B DS-RPM-B DS-WP-B DS-WP-B  

3 DS-WP-A DS-WP-A,B DS-WP-B      

4 DS-WPM-A DS-WPM-B DS-WPM- 
B 

     

5   DS-COVU- 
A,B 

       

Alarm and Event 
Management 

B-OWS B-BC B-AAC B-ASC B-SA B-SS 

6 AE-N-A AE-N-B AE-N-B      

7 AE-ACK-A AE-ACK-B AE-ACK-B      

8 AE-ASUM-A AE-ASUM-B        

9 AE-ESUM-A AE-ESUM-B        

Scheduling B-OWS B-BC B-AAC B-ASC B-SA B-SS 

10 SCHED-A SCHED-B SCHED-B      

Trending B-OWS B-BC B-AAC B-ASC B-SA B-SS 

11 T-VMT-A T-VMT-B        

12 T-ATR-A T-ATR-B        

Device Management & 
Network Management 

B-OWS B-BC B-AAC B-ASC B-SA B-SS 

13 DM-DDB-A,B DM-DDB-A,B DM-DDB-B DM-DDB-B DM-DDB- 
B 

 

14 DM-DOB- 
A,B 

DM-DOB-A,B DM-DOB-B DM-DOB- 
B 

   

15 DM-DCC-A DM-DCC-B DM-DCC-B DM-DCC- 
B 

   

16 DM-TS-A DM-TS-B DM-TS-B      

17 DM-RD-A DM-RD-B DM-RD-B      

18 DM-BR-A DM-BR-B        
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19  I NM-CE-A  I NM-CE-A 
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APPENDIX B: 
ANNEX B BACNET INTEROPERABILITY BUILDING BLOCK 
DEFINITIONS 

 

 

BIBB Description 

B-OWS BACnet Operator Work Station 

B-BC BACnet Building Controller 

B-AAC BACnet Advanced Application Controller 

B-ASC BACnet Application Specific Controller 

B-SA BACnet Smart Actuator 

B-SS BACnet Smart Sensor 

DS Data Share 

AE Alarm Event 

SCHED Scheduling 

TREND Trending 

DM Device Management 

NM Network Management 

RP Read Property 

WP Write Property 

RPM Read Property Module 

WPM Write Property Module 

N Notification 

A Acknowledge 

ASUM Alarm and Event Summary 

ESUM Event Summary 

RPC Read Property Conditional 

COV Change of Value 

COVU Change of Value Unsubscribed 

VMT View and Modify Trend 

BR Backup and Restore 

TS Text Message 

TM Text Message 

DDB Dynamic Device Binding 

DOB Dynamic Object Binding 

DCC Device Communication Control 

PT Private Transfer 

UTC Coordinated Universal Time (GMT) 

RD Reinitialise Device 

LM List Manipulation 

OCD Object Creation and Deletion 

CE Connection Establishment 

RC Router Configuration 

VT Virtual Terminal 

ATR Automatic Trend Retrieval 
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ANNEX C OF BACNET OBJECT INTEGRATION 
 

 
Expand as required to include all parameters, objects, virtual points, hardware or software points, 
etc. Include any additional information to assist CSU in the integration of the BACnet Objects into the 
BMIS Server 

 

Hardware / 
Software 

Point 
Name 
(where 

applicable) 

 
 
 

Point # 
or 

address 

 
 
 

Point Type 
(AI,AO,DI,DO,MS, 

virtual) 

 
 

Detailed 
Point 

Description

 
 
 

Device 
Instance 

 
 
 
Object 
Type 

 
 
 

Object 
Instance 

 
 
 
 
Array 
Index 

 
 
 

Read 
/ 

Write 
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ANNEX D OF BACNET STANDARD PROTOCOL 
IMPLEMENTATION CONFORMANCE STATEMENT (PICS) 
 

A brief PICS explanation extracted from the ASHRAE website. 
 

 

 
 
 

PICS 

 

Official Web Site of ASHRAE SSPC 135 

 
The "Protocol Implementation Conformance Statement" or "PICS" describes the BACnet 
capabilities of a particular BACnet implementation. According to the BACnet standard: 
 

2 PROTOCOL IMPLEMENTATION CONFORMANCE 
STATEMENT (PICS) 

 

All devices conforming to the BACnet protocol shall have a Protocol 
Implementation Conformance Statement (PICS) that identifies all of the portions 
of BACnet that are implemented. This PICS shall contain all of the information 
described in 22.1.1.1 and shall be in the format found in Annex A (BACnet 
standard). 

 

2.1  PICS Contents 
 

A PICS is 
 

a written 
 

document, 
 

created 
 

by the manufacturer 
 

of a device, that 
identifies the particular options specified by BACnet that are implemented in 
the device. A BACnet PICS is 
use by any interested party. 

considered a public document 
As a minimum, a BACnet PICS 

that is available 
shall convey the 

for 

following information. 
 

(a)  Basic information identifying the vendor and describing the BACnet device. 
(b)  The BACnet Interoperability Building Blocks supported by the device (see 

Annex K). 
(c)  The 

(see 
standardized BACnet 
Annex L). 

device profile to which the device conforms, if any 

(d)  All non-standard application services that are supported along with an 
indication for each service of whether the device can initiate the service 
request, respond to a service request, or both. 

(e)  A list of all standard and proprietary object types that are supported. 
(f)  For each object type supported, 

1. any optional properties that are supported, 
2. which properties can be written-to using BACnet services, 
3. if the objects can be dynamically created or deleted using 
BACnet services, 
4. any restrictions on the range of data values for properties. 

(g)  The data link layer option options, both real and virtual, supported. (See 
Annexes H and J). 

(h)  Whether segmented requests are supported. 
(i)  Whether segmented responses are supported. 

 
 

ANNEX A - PROTOCOL IMPLEMENTATION CONFORMANCE STATEMENT (NORMATIVE) 
BACnet Protocol Implementation Conformance Statement 

 
Date: 

 

Vendor Name: 
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Product Name: 
 

Product Model Number: 
 

Applications Software Version:  Firmware Revision:  BACnet Protocol Revision: 

Product Description: 

 
 

 
 
 
 

BACnet Standardized Device Profile (Annex L): 
 

BACnet Operator Workstation (B-OWS) 
 

BACnet Building Controller (B-BC) 
 

BACnet Advanced Application Controller (B-AAC) 
 

BACnet Application Specific Controller (B-ASC) 
 

BACnet Smart Sensor (B-SS) 
 

BACnet Smart Actuator (B-SA) 
 

List all BACnet Interoperability Building Blocks Supported (Annex K): 

 
 

 
 

 
 

Segmentation Capability: 
 

Segmented requests supported  Window Size 
 

Segmented responses supported  Window Size 
 

Standard Object Types Supported: 
 

An object type is supported if it may be present in the device. For each standard Object Type supported provide the 
following data: 

 

1)  Whether objects of this type are dynamically creatable using the CreateObject service 
 

2)  Whether objects of this type are dynamically deletable using the DeleteObject service 
 

3)  List of the optional properties supported 
 

4)  List of all properties that are writable where not otherwise required by this standard 
 

 
 

5)  List of proprietary properties and for each its property identifier, datatype, and meaning 
 

6)  List of any property range restrictions 
 

Data Link Layer Options: 
 

BACnet IP, (Annex J) 
 

BACnet IP, (Annex J), Foreign Device 
 

ISO 8802-3, Ethernet (Clause 7) 
 

ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8) 
 

ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s) 

MS/TP master (Clause 9), baud rate(s): 

MS/TP slave (Clause 9), baud rate(s): 
 

Point-To-Point, EIA 232 (Clause 10), baud rate(s): 
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Point-To-Point, modem, (Clause 10), baud rate(s): 

LonTalk, (Clause 11), medium: 

Other: 
 

Device Address Binding: 
 

Is   static   device   binding   supported?   (This   is   currently   necessary   for   two-way 
communication with MS/TP slaves and certain other devices.) 

 

 
Yes  No 

 

Networking Options: 
 

Router, Clause 6 - List all routing configurations, e.g., ARCNET-Ethernet, Ethernet-MS/TP, etcetera 
 

Annex H, BACnet Tunneling Router over IP 
 

BACnet/IP Broadcast Management Device  (BBMD) 
 

Does the BBMD support registrations by Foreign Devices?  Yes  No 
 

Character Sets Supported: 
 

Indicating support for multiple character sets does not imply that they can all be supported simultaneously. 
 

 

ANSI X3.4 IBM /Microsoft   DBCS   ISO 8859-1 
 

ISO 10646 (UCS-2) 
 

ISO 10646 (UCS-4)   JIS C 6226 
 

If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s)  that the 
gateway supports: 
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Attachment 4 - CSU CCTV Technical Specification 
 
 
 
 

CHARLES STURT UNIVERSITY CCTV SPECIFICATION V3.7 – 16/06/2017 
 

 
 
 

CCTV SYSTEM 
 
1.1 THE SYSTEM 
 

Charles Sturt University (CSU) utilise the Avigilon Control Centre Network Video 
Management Software (NVMS) for all new CCTV Systems.  Only the Avigilon 
system shall be used. This is to provide seamless integration to the CSU monitoring 
centre and complete cohesion of the security services university wide. Where existing 
systems are to be expanded all new additional cameras are to be IP Cameras and any 
existing analogue cameras are to be migrated across to the Avigilon system using high 
definition stream management analogue video encoders. 

 
The  required  and  expected  quality  of  images  both  viewed  at  the  monitors, 
workstations and recorded needs to be such that; 

 
1.         The image will be sharp, clear of image defects and digital artefacts. 
2. The images must not flare in bright light or be affected by light reflecting back 

into the cameras from rain covered surfaces. 
3.         The images must not distort due to cabling or power related induction. 
4.         The images must be stable, flicker and roll free. 
5.         The images must be clearly in focus both day and night 
6. The images must not pixelate due to local Area Network infrastructure. 

The cameras used for these works must be set up on site to; 

1.         Suit the individual application and views. 
2.         Suit the site conditions to ensure the best possible image is obtained. 
3.         Minimise the possibility of theft or vandalism. 

 
1.2 THE WORKS 
 

The works under this contract shall comprise a turnkey system design, installation, 
commissioning and training, with 12 Months Defects liability and preventative 
maintenance (in concert with manufacturer’s recommendations) of the specified 
Closed Circuit Television (CCTV) system to support this functional brief 

 
The CCTV system is an IP Based Network Video Management System (NVMS). The 
system is to be supplied with all equipment, hardware, software, cabling to CSU 
Division of Information Technology specifications, licensing and ancillary services as 
required to provide a complete CCTV system and is to be functional in all respects. 
The system is to be integrated with the Cardax FT system and connected to the CSU 
Security Network. The Avigilon Network Video Management Software shall be 
upgraded to the latest version by the successful installer each time a new system is 
installed as required. All new equipment will be the latest version available at the time 
of placement of order. 
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Each High Definition Network Video Recorder (HDNVR) installed at each site shall 
be supplied with a minimum of 2.5TB of Hot-Swappable Hard Drives all with RAID 
5 data storage preinstalled and configured with a redundant power supply and Gigabit 
Ethernet connections. 

 

 
 

The tenderers are to familiarise themselves with all matters related to the requirements 
of the CCTV systems and site and are to account for these requirements in the 
tendered price. Each item of equipment supplied shall be a standard product approved 
for installation in a CSU Site by the Campus Services Manager.  Custom or non-
approved hardware and/or custom operating firmware will not be acceptable for any 
part of the CCTV system. 

 
Provide all plant, Labour & Materials to complete the works & co-ordinate & co- 
operate with all other trades associated with this trade work and staff operating within 
the facilities. 

 
1.3 APPROVED INSTALLERS 
 

The installation and commissioning of the Avigilon System is a specialised function, 
which should only be performed by companies and personnel who have an established 
record in this area. The Network Video Management Software, NVR Hardware and 
related components shall be installed and commissioned by authorized integrators 
certified by the manufacturer. The CSU Campus Services Manager shall consider 
application  from  installers  who  submit  a  detailed  schedule  of  experience  and 
reference sites where similar or the same equipment has been installed. Evidence of 
certification by Avigilon is a requirement and must be submitted to the CSU Campus 
Services  Manager  as  part  of  the  tender  /  quotation  response  requirements.  All 
tenderers and their subcontractors must be licensed to carry out the required security 
activity and must operate under an NSW Security Master License in accordance with 
NSW state legislation. 

 
1.4 SECURITY LICENSES 
 

The successful tenderer must hold a current Master License under the Security 
Industry Act applicable to NSW.   All operatives performing security related work 
under the control of the successful tenderer must hold a current license under the 
appropriate Security Industry Act.  All Contractors must have an ACA Cabling 
License and provide registration details. Evidence of a current Master License and 
individual Security Licenses are a requirement and must be submitted to the CSU 
Campus Services Manager as part of the site induction requirements. 

 
1.5 PROGRAMMING 
 

Programming of the system shall be from a client supplied workstation on the CSU 
Security network. No non CSU Computers or Laptops shall be connected to the CSU 
network. 

 
The Avigilon Network Video Management Software recording schedules, pre and 
post alarm recording options, motion detection, privacy zones, bandwidth limitations, 
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Camera names and locations, image quality and recording rates shall be individually 
programmed for each video source as directed by the CSU Campus Manager by the 
successful tenderer. 

 
The Avigilon Network Video Management Software shall be programmed to display 
all video sources connected to the system. How the imagers are viewed including 
mapping the icons for each camera in the Graphical User Interface (GUI) and how 
they are displayed in alarm situations shall be programmed as directed by the CSU 
Campus Manager by the successful tenderer. 

 
The Network Video Management Software (NVMS) shall be programmed to 
authenticate users before granting access to the system. Access rights for each user 
shall be defined individually for each user at the direction of the CSU Campus 
Manager by the successful tenderer. These individual rights shall include: 

 
Viewing live images 
Using PTZ controls 
Locking PTZ controls 
Triggering manual recording 
Viewing recorded images 
Exporting images 
Backing up recorded images 
Setting up cameras and NVRs 
Creating and modifying users and groups 
Access to individual video and audio sources 
Copying video to any medium 
Erasing any video or audio files 
Starting and stopping recording 
Altering video settings. 

 
Where required the NVMS shall be programmed for Guard Tours, automatically 
switching between different predefined groups of cameras every few seconds (Dwell 
time) and automatically switching the inbuilt Virtual Matrix on specific actions or 
specific events such as Access Control Alarms and Violations via the Cardax FT 
System. 

 
1.6 SOFTWARE 
 

All software required for the works is to be supplied by the contractor and shall be in 
the name of the Charles Sturt University. Each camera shall be provided with a 
license on a per camera basis. Each workstation and server shall be provided with the 
required licenses and original disks. The original disks and license information is to 
be incorporated into the CSU ‘as installed’ documentation. 

 
The NVMS shall allow any authorized user on the network to view live video using 
one stream while recording the other stream, or use just one stream for both live 
monitoring and recording. The system shall be flexible supporting different 
configuration selections per video source, as supported by the edge devices or 
recorders including but not limited to: 
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1. Video format 
2. Bit rate 
3. Compression & Quality 
4. Resolution 
5. Frame rate 

 
The NVMS offer plug and play type edge device discovery functionality and 
automatically discover devices as they are attached to the network. The NVMS shall 
allow  remote  setting  up  of  encoders;  IP  cameras  or  recorders  connected  to  the 
network from any PC within the system provided the user has the appropriate access 
privileges. 

 
The Avigilon NVMS supports a Virtual Digital Video Matrix Switcher functionality 
which will be programmed by the installer at the direction of the CSU Campus 
Manager. The NVMS provide a full matrix operation of IP video to digital (computer) 
screens or to analogue monitors connected to video Decoders or monitors with built in 
decoders. The NVMS switching of live or playback video and audio to the local 
application PC screen, remote application PC screen, or analogue monitor or speaker 
shall be programmed as required. The NVMS shall be set up supporting switching 
using a PC keyboard and mouse control or through the application GUI. 

 
The NVMS shall support CCTV keyboards connected to the control client 
workstations. The local NVMS shall provide support for Guard Tours, automatically 
switching between different predefined groups of cameras every few seconds (Dwell 
time) and shall be programmed as required. The NVMS shall support automation of 
Virtual Matrix actions by allowing the user to link specific actions to specific events. 

 
1.7 CCTV PC 
 

The existing Avigilon Server and workstation are located in Wagga Wagga and can 
view images and recordings from all remote sites. There shall be no head end located 
at any remote site only NVR’s and CSU PC’s with the ability to log on. The existing 
server shall have its maps updated by the successful contractor with each new and 
existing camera represented by an icon at the CSU server. The GUI Maps shall 
contain hyperlinks creating a hierarchy of interlinked maps. The GUI Maps shall be 
imported from CAD drawings of the site prepared by the successful contractor, to the 
satisfaction of the CSU Campus services Manager. 

 
1.8 NETWORK COMMUNICATIONS 
 

A  dedicated  network  connection  point  will  be  supplied  by  CSU  adjacent  to  the 
location of the main Cardax FT Access Control panel in the riser cupboard.  The 
contractor is to cable to this point of connection. CSU will supply necessary 
switch/hub and interconnect cable to allow connection of the CCTV System to the 
CSU security network. 

 
CSU will supply switches, the contractor shall allow for all other active equipment 
required to connect the CCTV equipment to the Wagga Wagga server. The active 
equipment must be able to support Layer 3 programming and be consistent with the 
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CSU Security Network star topology. The contractor shall only use equipment 
specified by the CSU Networks Infrastructure personnel. 

 
The rack/node network points are to be labelled “SECURITY” with a pink label. All 
network cable installed for security works shall be labelled CCTV or ACIAS. All 
cabling shall be labelled at the start and end of the cable. All network caballing shall 
be installed in compliance with CSU caballing standard. Current standard to be 
supplied to contractor by CSU Division of Information Technology. 

 
The successful contractors shall liaise with and take direction from the CSU Networks 
Infrastructure personnel based in each Campus. IP Addresses will be supplied for 
each item of equipment by the CSU Networks Infrastructure personnel based in each 
Campus. 

 
All data cabling for cameras are to be cabled to the comms rack 

 
1.9 SYSTEM SERVERS AND NETWORK 

 

 

The Avigilon Network Video Management Software shall be installed on standard 
off-the-shelf servers and workstations utilising Windows® operating systems and 
communicating over an Ethernet network using standard TCP/IP and UDP/IP network 
protocols, which meet or exceed the manufacturer’s requirements. The Avigilon 
Network Video Management Software shall be set up to provide High Definition 
Stream M a n a g e m e n t    architecture.  The   Network   Video   Management   
Software (NVMS) shall be set up to support recording and monitoring of video 
streams from sources with bandwidths up to 90 Mbit/sec, frame rates up to 60fps, and 
resolution up to 16MP (4872x3248). 

 
Switchers and hubs supplied by the CSU Networks Infrastructure personnel shall be 
used, contractors are not to supply any network equipment unless approved by CSU 
Division of Technology personnel... 

 
1.10 SPARE CAPACITY 

Tenderers shall allow 30% for future additional camera encoder’s or IP cameras to be 
added to the network. This 30% spare capacity is to include power, ports, and physical 
space. 

 
1.11 MONITORS 
 

CCTV Monitors / workstations will be mounted on the front reception desk. The 
servers, PC workstations and associated GPO’S and network sockets shall be installed 
by the CSU IT contractor. 

 
1.12 GRAPHICAL USER INTERFACE 
 

The NVMS shall provide a Windows based GUI (Graphical User Interface). The 
NVMS operator GUI software shall allow the operator to be able to drag and drop a 
camera from a map into a video tile for live viewing. The NVMS operator GUI 
software shall annunciate to the operator if a camera housing alarm, equipment failure 
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alarm, VMD alarm, Analytical software alarm, network monitoring system alarm or 
any alarm within the system has occurred. 

 
The NVMS shall provide alarm dry contact or serial interfaces to allow for any alarm 
input initiating any action in the NVMS system and vice versa. The NVMS shall 
transmit alarm serial information over the IP Digital Transmission Network. The 
NVMS has an alarm management module and it will require programming by the 
successful tender. The alarm management shall be able to set any monitor or groups 
of monitors to automatically display cameras in response to alarm inputs. The alarm 
management shall be able to reset automatically or manually. The alarm management 
shall allow for multiple modes of alarm handling capability, these modes are to be 
programmed within the same system. 

 
The NVMS Maps have the ability to contain hyperlinks to create a hierarchy of 
interlinked maps. The NVMS Maps are able to be imported from any graphical 
software supporting BMP, JPEG and/or GIF image formats. The GUI Maps shall be 
imported from CAD drawings of the site prepared by the successful contractor, to the 
satisfaction of the CSU Campus services Manager. 

 
The operator shall be able to click on an icon in a map to initiate PTZ camera preset, 
run PTZ patterns, view cameras in an analogue monitor or send an I/O stream. 

 
1.13 ALARM MANAGEMENT 
 

The IP based NVMS provides an alarm management and reporting module. The 
NVMS shall notify a user on any alarm set in the system. The NVMS alarm 
management shall keep an audit trail of all alarm and operators related operations in a 
separated database. Alarms shall be configured to display video and audio content to 
the recipient users or monitors, including live and archived footage and maps. The 
NVMS shall be programmed to display multiple alarms, each with multiple videos, on 
any number of monitors, whether digital or analogue monitors as required by the CSU 
Campus Manager. The user shall be able to snooze alarms, forward alarms to other 
users and acknowledge alarms. Alarms shall be configured to trigger recording of 
video and audio with pre-alarm and post-alarm periods, when defined.  Alarm 
recording shall be marked with automatic bookmarks. Recorded alarm clips shall be 
searchable by searching for alarm history, recording reason or by bookmark text. The 
alarm management shall be able to set any monitor to automatically display cameras 
in response to alarm inputs and access events. 

 
1.14 ACCESS TO STORED IMAGES 
 

Access control pass words shall be utilized and programmed by the Contractor to 
ensure only client authorised employees (ie. Not contract security guards) can remove 
recorded footage. Functions such as Copying video to any medium, erasing any video 
or audio files, starting and stopping recording and altering video settings, must be 
password protected. These passwords must reside with the CSU Campus Manager. 
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1.15 EXISTING CAMERAS 
 

Where existing analogue cameras are installed, analogue 4 Port Video Encoders shall 
be installed to bring the existing cameras onto the CSU Security Network. These units 
support 100BASE-TX and PoE 802.3af network interfaces for streaming video and 
control data over standards compliant networks.  The Analogue Video Encoders 
operate in the Avigilon Control Centre (ACC) environment which supports automatic 
detection in the same broadcast domain. 

 
The configuration of network parameters including:  Static IP address; Subnet Mask; 
Gateway; and control port for control communications shall be programmed as 
directed by the CSU Networks Infrastructure personnel and the CSU Campus 
Manager. Camera parameters including:  Camera Name, Location, Security Level, 
motion detection zones within the camera field of view, compression quality and 
image rate and alarm inputs and alarm outputs shall be programmed by the installer as 
required. 

 
These units shall be installed in the wall mounted CCTV Rack enclosures in the 19 
Inch 1 RU rack mounting units. 

 
1.16 CAMERAS GENERALLY 

 

 

The CCTV System should comprise commercially available off-the-shelf hardware. 
All cameras shall be provided with housing or may be a smoke dome or be an 
integrated system subject to specific needs. All camera housings must have anti- 
vandal characteristics and offer tamper protection features. 

 
Cameras shall be positioned for ease of maintenance access and freedom from 
accidental damage by other trades. Cameras should be mounted at a minimum height 
of four (4) meters in public areas. Locations which are above drains or items of plant 
which preclude safe access shall be avoided. Cameras should not be located over 
drains, above desks or planter boxes or other obstacles hindering safe ladder 
placement. Where placement of cameras is above 2m hoist systems shall be used to 
access the cameras. 

 
To reduce the risk against possible camera theft or tampering, all fixed cameras 
should be located within the field of view of another fixed camera where possible. 
Cameras  should  be  positioned  to  avoid  backlight  and  pointing  into  the  sun  at 
particular times of day, especially early morning and late afternoon. 

 
Fixed CCTV cameras shall be focused under low light conditions using ND Filters to 
back focus the cameras. 

 
Cameras must be positioned with respect to light fittings so that the lights are not 
within the cameras close-in field of view, thereby avoiding either glare in the camera 
scene or auto iris set back darkening of the targeted field of view. Cameras should not 
be directly behind light fittings where the light could cause camera glare or false iris 
(aperture) closure. 

 
All camera mounts must be rigid particularly PTZ Cameras 
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Entry / Choke point cameras shall be mounted at a height and angle which allows 
front-on face views of people entering the area as opposed to side-on views or top of 
head views. This requires the horizontal and vertical angle of the camera with respect 
to the target object and direction of travel to be less than 15°. Generally the focal point 
and field of view shall be optimised to the location where persons passing through the 
entry / choke point are likely to look towards the camera. For people this is typically 
just after passing through a doorway, race, and lift or just after stepping off at the base 
of a stair. 

 

All cameras shall provide the option to set each stream at variable bandwidth from 
64kbs to a minimum of 4mbs. All auxiliary outputs from the cameras shall be 
accessible over the Ethernet IP network. All new cameras shall provide a bidirectional 
audio in and out. 

 
1.17 INTERNAL AND EXTERNAL FIXED CAMERAS 
 

These high definition professional IP cameras shall provide as clearly as possible 
information about the general area such as accurate colour reproduction and clear 
images of the person to enable identification where possible of gender and other items 
of interest which authorities or management may use to assist in the identification of a 
person for whatever purpose is required. Coverage of the general scene will enable 
the operator to identify the goings on in a target area to provide adequate information 
regarding accidents / incidents and people absconding from the area etc. Where 
vehicles enter and leave number plate recognition is required from all new cameras. 

 
For identification at entry and exit doors to facilities, the entire target person should 
represent not less than 100% of the screen height, picture quality and detail should be 
sufficient to enable the identity of an individual to be established beyond reasonable 
doubt. 

 
Where cameras are used for detection of persons e.g. car parks, corridors, waiting 
areas, computer labs etc, the figure should occupy at least 10% of the available screen 
height. After an alert an observer would be able to search the display screens and 
ascertain with a high degree of certainty whether or not a person is present. 

 
Where cameras are used to observe a person e.g. reception area a figure should 
occupy between 25% and 30% of the screen height. At this scale, some characteristic 
details of the individual, such as distinctive clothing, must be able to be seen, whilst 
the view remains sufficiently wide to allow some activity surrounding an incident to 
be monitored. 

 
Where cameras are used to identify Number Plates, the license plate characters should 
be not less than 5% of the monitor height. 

Cameras must have the following minimum features: 

The camera shall be a network (IP) based camera. 
The camera shall support 100BASE-TX 
The camera shall be housed in a vandal resistant housing. 
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The camera shall operate in the Avigilon Control Centre (ACC) environment with 
support for automatic detection of cameras, encoders and NVRs in the same broadcast 
domain. 
The camera shall support user configuration of compression quality and image rate, 
motion detection zones within the camera field of view, Camera Name; Location; user 
configuration of image acquisition parameters 
The camera shall maintain 25fps PAL video @ full resolution. 
The  camera  shall  digitize  and  compress  the  video  using  the  latest  in  video 
compression technology 
The camera shall have an Ethernet (IP) interface using an RJ-45 CAT5, CAT5e or 
CAT6 UTP cable 
The camera shall as a minimum provide the following communication protocols: 
TCP/IP, UDP/IP, RTP/IP, HTTP, IGMP, and ARP 
Image Sensor:                                    16.3mm progressive scan CCD 
Active Pixels:                                     1920 (H) x 1080 (V) minimum 
Minimum Illumination                       0.01 lux (F1.4) 
Dynamic Range:                                60 dB 
Lens Mount: EF (SLR-style bayonet) 
Image Compression: JPEG2000 
Motion Detection Selectable sensitivity and threshold 
Electronic Shutter: Automatic, Manual (2 to 1/60,000 sec) 
Iris Control:  Automatic, Manual 
Focus Control:  Automatic, Manual 
Flicker Control: 50 Hz, 60 Hz 
Automatic Backlight Compensation 
Alarm In, Alarm Out; terminal strip 
Serial Communications:                     RS-485; terminal strip 
Power Source:                                    PoE: IEEE 802.3af Class 3 compliant 

24 VAC, 12-24 VDC 
Security: SSL 

 
General car park cameras shall maintain 12 ips at a minimum of 3 Mega pixel digital 
video r e s o l u t i o n s .  Lift L o b b y , f i r e  s t a i r , r e c e p t i o n , an d  c o r r i do r  
c a me r a s  s ha l l  maintain 12 ips at a minimum of 1.3 Mega pixel digital video 
resolutions. Foyer and external fixed entry and exit cameras shall maintain 12 ips at a 
minimum of 2 Mega pixel digital video resolutions. Vehicle barrier entry cameras shall 
maintain 12 ips at a minimum of at 5 Mega pixel digital video resolutions 

All external fixed cameras shall have ½ inch progressive scan CMOS Image Sensors. 

All external fixed cameras shall incorporate a removable IR filter mechanism for 
Improved performance in low light, night time conditions or in applications requiring 
near IR illumination. All external fixed cameras shall support a mode that 
automatically  removes  the  IR  filter  and  enters  a  monochrome  mode  when  the 
available light drops below a set threshold. 

 
All  internal  fire  stair  cameras  shall  be  vandal  resistant  dome  cameras  with  an 
integrated IR illuminator with a 15 m range at 850 nm wavelength. 
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All internal main door entry area cameras shall view the door only and provide picture 
quality and detail with sufficient detail to enable the identity of an individual to be 
established beyond reasonable doubt. 

 
A minimum equivalent to 4CIF (720 x 576) will be measured at 470 TVL. This shall 
be measured using the Standard CCTV Labs Test Chart. All external cameras must 
provide a horizontal equivalent resolution of 520TVL. 

 
 
 
 

Cameras shall be 
 

Avigilon HD IP Cameras (1 – 5 Mega pixels) 
Avigilon HD IP Dome Cameras (1 – 5 Mega pixels) 
Avigilon HD PRO IP Cameras (2 – 16 Mega pixels) 
Arecont Cameras 
Axis Cameras/Encoders 
Panasonic Cameras 
Samsung Cameras 
Sony Cameras 

 
1.18 EXTERNAL PTZ CAMERAS 
 

The pan tilt zoom (PTZ) system should give 100% coverage of the external ground 
floor surfaces of the buildings and vehicular entry points and be highly visible. 

 
Cameras must have the following minimum features: 

 
The cameras shall provide as clearly as possible information about the general area 
such as accurate colour reproduction and clear images of the person to enable 
identification where possible of gender and other items of interest which authorities or 
management may use to assist in the identification of a person for whatever purpose 
is required. Coverage of the general scene must enable the operator to identify the 
goings on in a target area to provide adequate information regarding accidents / 
incidents and people absconding from the area etc. 

Cameras must have the following minimum features: 

The camera shall be a network (IP) based camera. 
The camera shall support 100BASE-TX 
The camera shall be housed in a vandal resistant housing. 
The camera shall operate in the Avigilon Control Centre (ACC) environment with 
support for automatic detection of cameras, encoders and NVRs in the same broadcast 
domain. 
The camera shall support user configuration of compression quality and image rate, 
motion detection zones within the camera field of view, Camera Name; Location; user 
configuration of image acquisition parameters 
The camera shall maintain 25fps PAL video @ full resolution. 
The  camera  shall  digitize  and  compress  the  video  using  the  latest  in  video 
compression technology 
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The camera shall have an Ethernet (IP) interface using an RJ-45 CAT5, CAT5e or 
CAT6 UTP cable 
The camera shall as a minimum provide the following communication protocols: 
TCP/IP, UDP/IP, RTP/IP, HTTP, IGMP, and ARP 
Image Sensor:                                    16.3mm progressive scan CCD 
Active Pixels:                                     1920 (H) x 1080 (V) minimum 
Minimum Illumination                       0.01 lux (F1.4) 
Dynamic Range:                                60 dB 
Lens Mount: EF (SLR-style bayonet) 
Image Compression: JPEG2000 
Motion Detection Selectable sensitivity and threshold 
Electronic Shutter: Automatic, Manual (2 to 1/60,000 sec) 
Iris Control:  Automatic, Manual 
Focus Control:  Automatic, Manual 
Flicker Control: 50 Hz, 60 Hz 
Automatic Backlight Compensation 
Alarm In, Alarm Out; terminal strip 
Serial Communications:                     RS-485; terminal strip 
Power Source:                                    PoE: IEEE 802.3af Class 3 compliant 

24 VAC, 12-24 VDC 
Security: SSL 

 
All external fixed cameras shall incorporate a removable IR filter mechanism for 
improved performance in low light, night time conditions or in applications requiring 
near IR illumination. All external fixed cameras shall support a mode that 
automatically  removes  the  IR  filter  and  enters  a  monochrome  mode  when  the 
available light drops below a set threshold. 

 
Any external PTZ cameras at the front, rear and side of the buildings must be 
integrated to the Cardax FT ACIAS to allow camera presets to be driven from the use 
of the intercom system, access control readers, and door forced alarms, in ground 
induction loops for the vehicular gates, roller doors and external exit doors. If an 
external door falls in the field of view of a PTZ camera then that door shall be 
programmed as a preset position for the PTZ camera. That preset position shall 
activate automatically in the event of an alarm or access violation. During normal non 
alarm periods the PTZ Cameras shall have tours and park positions programmed by 
the Contractor, at the direction of the CSU Campus Manager. The alarm outputs can 
be directly wired to the alarm inputs of the PTZ cameras or the High Level Interface 
(HLI) with the Cardax FT System. 

 
The internal PTZ cameras must be integrated to the ACIAS to allow camera presets to 
be driven from alarms and access events and violations. 

 
Cameras shall be 

 
Avigilon HD 360° Panoramic, High Definition, IP Dome Cameras 
Panasonic Cameras 
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1.19 CCTV LENS 
 

 

High quality Auto Iris glass lenses designed for 24 hour surveillance applications 
shall be used. Only lenses that operate in the near – infrared range using advanced 
optical design to achieve minimal axial aberration shall be used. These lenses shall be 
purpose made for day night applications. Sharp and high quality images shall be 
captured around-the-clock, whether in the visible range (day/colour) or in the near 
infrared range (night/monochrome), and at every focal distance from the wide end to 
the tele end. All lenses shall be matched to the Mega pixel resolution of the camera. 

 
 
 
 
1.20 CAMERA HOUSINGS 
 

All new cameras shall be provided with a smoke dome or box style housing subject to 
specific needs. Box style housings will include a tamper switch or reed switch to 
monitor the housing being opened. All camera housings will have Anti Vandal and 
offer tamper protection features. Flexibility shall be provided in the housing to align 
the cameras in almost any viewing position to provide improved picture quality, 
reduce reflection and distortion, and provide the views required. 

All external fixed Cameras shall be mounted at a minimum height of four (4) meters. 

The pole mounted cameras will be supplied with purpose made pole mount adaptors. 
The pole mount adapters shall consist of a light weight, rugged, one piece aluminum 
adapters, designed to be mount on standard heavy duty wall mounts or dome to a pole 
mounts along with any accessories which may be required for a complete pole 
mounted system. 

 
1.21 BIRD CONTROL 

All external camera housings and brackets will have wire spikes installed on top of 
the housings to discourage birds from sitting or nesting on the equipment. These 
measures may include mesh or spikes. 

 
1.22 INFRA RED ILLUMINATOR 
 

The external fixed cameras shall be provided with infra-red illuminators. These units 
shall provide a source of illumination for cameras with spectral response that extends 
into the infra-red region. Each unit shall have a lux light detector to automatically turn 
the unit on at night, be weather proof to IP66, have a stone guard, be mains connected 
and bulb replacement, if used, shall be able to be done in seconds. Bulb life shall be 
2000 hrs. minimum. IR Arrays are also acceptable as are SuperLED units and Extreme 
CCTV systems. All units should be robust, cast or extruded aluminum with acrylic 
front windows. 

 
The infra-red illuminators shall provide the cameras with the ability to obtain images 
that are clear at night. The Contractor shall ensure that the individual application and 
views and site conditions are met and covered by the infra-red illuminators to ensure 
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the best possible image is attained and the areas of coverage achieved as required by 
the Video Motion Detection (VMD) Software. 

 
These infra-red illuminators shall provide the cameras with enough illumination at 
night so the cameras can provide as clearly as possible information about the general 
area and clear images of a person to enable identification where possible of gender 
and other items of interest which authorities or management may use to assist in the 
identification of a person for whatever purpose is required. Coverage of the general 
scene will enable the operator to identify the goings on in a target area to provide 
adequate information regarding accidents / incidents and people absconding from the 
area etc. The Contractor shall allow liaison with the CSU Campus Manager. 

 
Where these units are pole mounted the units shall be supplied with purpose made 
pole mount adaptors. The pole mount adapters shall consist of a light weight, rugged, 
one piece aluminum adapters, designed to be mounted on the camera poles, camera 
housings or PTZ Units as required. 

 
1.23 CAMERA POLES 
 

Submit a structural engineer’s certificate for deflection and footing design on all 
camera poles. Poles should be not less than 4 meters high, measured at ground level. 
A foundation will need to be installed for the pole that will not all the pole to distort, 
move laterally by more than 10 mm or rotate by more than 1 degree in a 25km/h 
wind. 

 
The structural design of the pole must be engineered to cope with the effective sail 
area of all top mounted equipment. 

 
Submit full shop drawings showing full mechanical details of both pole and footings. 
The tenderer should carry out compaction tests, as some of the sites may be fill and 
some areas are rock. The tenderers are to familiarise themselves with all matters 
related to such requirements and to account for such in the tendered price. 

 
All cables shall enter the poles from the footing and not be externally visible. The 
poles shall have a tamper resistant cover plate to allow internal inspection of the pole 
located within 1 meter of the base. The cover plate shall have a micro switch or reed 
switch to indicate to the security operator via the NVMS software that access to the 
pole has been gained. This shall annunciate on the GUI map. The micro switch input 
shall be monitored via the camera or camera encoder I/O facilities. 

 
If local power supplies are installed in the base of the poles from a 240vac supply an 
isolation switch or circuit breaker shall be installed. 

 
All CCTV and Alarm signals from the external pole mounted cameras are to be 
transmitted to the system racks/hubs, encoders etc in fiber. All CCTV and Alarm 
signals from the external pole mounted cameras and detectors are to be run in 
multimode fiber. This is to provide a degree of lightning protection from the poles to 
both the CCTV and Alarm System Control components. 
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Fiber optic cable shall be laid 300mm from ground level in the same trench as the 
mains cable. HD Conduit shall be used to provide cable reticulation through the centre 
of the camera pole footing into the pole. 

 
1.24 EQUIPMENT RACK 
 

The data rack for the installation of all the CCTV equipment shall be installed in the 
CSU comms rack supplied by CSU and installed in the area designated by the CSU 
comms spec (Bottom 12 RU of the rack). Server will need to be rack mounted no 
greater than 2RU in height. Any monitors installed in rack must be the slide out tray 
type. Cable organizers, have moisture and dust resistance, left or right-hinging doors, 
power distribution, shelves as required and 30% spare capacity. 

 
The rack shall be fitted with cabinet tamper detection capable of detecting any attempt 
to remove any of the covers and any attempt to remove the enclosure from its 
mounting surface. Tamper switches are to be monitored. 

 
The system shall be designed to have capacity for future expansion at any time, 
without requiring fundamental equipment changes major reconfiguration or 
redundancy of equipment. 

 
Tamper switches are to be monitored. The CCTV Equipment rack also requires 
monitoring. 

 

 
 

1.25 CCTV UPS POWER SUPPLY 
 

An Uninterruptible Power Supply (UPS) will be supplied in the CCTV rack by the 
Contractor.  The  UPS  system  will  be  sufficiently  rated  to  power  all  equipment 
including CCTV Cameras, NVRs, Servers, Hubs, Switchers, and the encoders and 
decoders and communications systems for thirty (30) minutes. The Contractor shall 
allow liaison with the site electrician. The UPS alarm outputs shall be monitored by 
the NVR’s. 

 
Where cameras are not POE (greater than 90 meters) they shall not be more than 150 
meters from the supplied cameras. The minimum size of cables shall be 2.5 mm2 
(7/0.67) for 240 Volt circuits and 1.0 mm2 (7/0.40) for ELV power circuits. Due 
consideration shall be paid to voltage drop when calculating cable sizes. 

 
1.26 OPERATING VOLTAGE 
 

Each of the Enclosures, racks and workstation PC’s shall be powered by a dedicated 
240VAC circuit supplied by others. Provide any additional 240 volt AC mains power 
supply to system controllers and other devices as required. 

 
The successful tenderer shall allow liaison with the site electrician. Appropriate power 
cabling and outlets additional to those provided are to be supplied and installed by the 
Contractor a n d  c o n n e c t e d  t o  t h e  r e l e v a n t  2 4 0 V a c  c i r c u i t s .  Where t h e  
S u p p l y  Authority requires inspection of equipment or the installation, the Contractor 
shall arrange for this inspection and payment of associated charges. 
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The  provision  of  all  low  voltage  power  to  all  cabinets,  racks,  monitors,  hubs, 
computers etc., is the responsibility of the successful contractor. 

 
This includes all cabling, conduit, wiring, terminal blocks, fuses etc., and any other 
items that may be necessary for the operation of the equipment. 

 
The minimum size of cables shall be 2.5 mm2 (7/0.67) for 240 Volt circuits and 
1.0 mm2 (7/0.40) for ELV power circuits. Due consideration shall be paid to voltage 
drop when calculating cable sizes. 

 
Dedicated Circuit:  The supply shall be provided by a dedicated circuit supplied by 
others, however the circuit breaker shall be labelled "CCTV SYSTEM - DO NOT 
SWITCH OFF" by the successful tenderer. 

 

 
 

SECTION 2 AS INSTALLED DRAWINGS & OPERATING MANUAL 
 

 
On  completion  of  the  project,  one  (1)  hard  copy  and  one  soft  pdf.  Copy of the 
following As Built documentation are to be supplied by the contractor. 

 
As Built documentation is to be issued in a hardbound 4 ring white A4 folder clearly 
labelled- 

 
CCTV System 

As Built Documentation 
CSU Building xxxxx 

Security-In-Confidence 
 

The As Built documentation shall include the following sections clearly separated 
with dividers for easy reference;- 

 
Table of contents. 
Contractor details, 
24 hour service contacts. 
Detailed Scope of works completed for the CCTV Systems. 
Bill of materials detailing product descriptions, part numbers and quantities. 
Product information. 
Schematic diagrams in CAD format. 
Full  set  of  1:100  scale  as  built  drawings  in  hard  and  soft  copy  formats.  These 
drawings are to be in CAD format and clearly indicate all equipment locations, outlet 
numbers and cable routes. 
Test results including still picture images 
Panel, Camera, Encoder, Hub and Switch, rack ect, Layouts 
System Description 
Equipment Description 
Copy of customer training material. 
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The successful tenderer should note that provision of documentation constitutes part 
of the Commissioning process. Therefore, practical completion is dependent upon this 
requirement. 

 

 
 

SECTION 3 MAINTENANCE 
 
3.1 GENERAL 
 

Provide twelve (12) months operational maintenance commencing from the date of 
final acceptance of the commissioning tests for the CCTV, systems. The site will be 
deemed to be operational once testing, training and recording begin. 

 
One (1) periodic maintenance visit is required during the first 6 months and second 
visit one month before the end of the DLP period. 

 
During the visit the Contractor shall complete the tests nominated. 

 
All system access and maintenance checks are to be undertaken using the system 
password or master code. 
Check all 240 volt supplies feeding the system. 
Check all communications equipment. 
Check wiring and conduits for tampering and damage. 
On completion of periodic maintenance enter details of work performed into the site 
log book. 
Carry out short training refresher sessions. 

 
The  maintenance  of  the  CCTV  System  should  include  cleaning  of  all  camera 
housings, dome covers, monitor screens etc, inspections for loosened or corroded 
brackets, fixings, connections etc and reprogramming of some functions of the NVMS 
as required by the CSU Campus Manager.   Retraining of the system operator(s) as 
required and taking still shot recordings of all cameras for comparison to installed still 
shots recorded to check for movement of viewing scene or angle of view and or 
deterioration of image. The maintenance shall include taking images and burning 
them to CD or DVD for archive purposes. Images are to be taken from both night and 
day time recordings. 

 
Visits are to be carried out during normal office hours and in the presence of the 
nominated Authorised Person. 

 
Appropriately qualified and licensed persons should conduct this maintenance. 

 
3.2 BREAK DOWN CALL OUT SERVICE 
 

The Contractor shall maintain a 24 hour emergency service and advise CSU Campus 
services of the emergency telephone number. 

 
Whenever required by the circumstances or requested by the Authorised Person, the 
Contractor’s Technician shall make contact with the requesting CSU personnel in 
relation to any repair and or defect in the CCTV within 1 hour. 
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Whenever required by the circumstances or requested by the Authorised Person, the 
Contractor’s Technician shall be on site to examine and repair any defect in the 
CCTV within 4 hours. 

 
If the repairs cannot be carried out within 24 hours, the Authorised Person shall be 
notified. 

 
On completion of a breakdown call out service the technician shall enter details of 
work performed into the site log book. 

 
The site log book should be housed inside the main equipment rack. 

 
SECTION 4 TRAINING 

 
The Contractor shall provide a structured training and familiarisation program on the 
CCTV System for nominated staff.  The Contractor shall make provision for two (2) 
separate sessions, each being minimum one (1) hours duration. 

 
SECTION 5 TESTING AND COMMISSIONING 

 
The contractor shall supply commissioning and preliminary test figures not less than 
seven (7) days before final witness / performance tests are scheduled to commence. 
Once the contractor has tested the complete system, documented the testing carried 
out and the client has been trained, final witness / performance testing can commence. 

 
Full commissioning checks must be undertaken by the successful tenderer prior to 
witness testing and final Performance testing. All faults must be rectified at this time. 
Final commissioning actions and results must be fully documented. Results must form 
part of the As-Installed documentation. 

 
A 14 day fault free period must be achieved after practical completion of the works. 
The security consultant shall issue a certificate of practical completion following the 
final test and evaluation of the as installed manuals. 

 
All works and services provided under this contract as a minimum must be in full 
compliance  with  the  appropriate  Australian  Standard  relevant  to  the  works  and 
services being carried out and provided by the contractor. 

 

 
 
 
 
 
 
 
 
 

Version 3 – Amendments to 1.8, 1.9 & 1.24 – tomeara 17/1/11 
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Attachment 5 - Plaster Arrestors Guideline 
 
 
 
 
 
 
 
 

 
 

HYDRAULIC SERVICES SPECIFICATION 
 
 
 

 

Charles Sturt University 
New Health Facility 
Orange 

 

 
 

ADDENDUM No-1   Date16.06.2017 
 

The following amendments to the hydraulic services specification issue 
C - Construction Issue shall be as follows: 

Whipps Wood Consulting 
Engineers in Hydraulic, Civil 
& Fire Protection Design. 
 
Lower Ground, 48 Alfred Street 
Milsons Point NSW 2061 
 
PO Box 558, Milsons Point 
NSW 1565 
 
T +61 02  8923 8444 
F +61 02 8923 8484 
 
sydney@wwc.com.au 
www.wwc.net.au 
 
ABN 11 077 989 158 

 
17.3.13 PLASTER ARRESTOR 

Fixture   
 
 
 
 
 
 
 
 
 
 
 

Manufacturer  Stainless Metal Craft ‐ Plaster trap 

Model  PA‐1 with castors 

 
Stainless  Steel Plaster trap 

 
402mm high x 363mmwide x 363mm deep.

Location  Preparation  room sinks as indicated on 

drawings 

 

 
Delete the above text and substitute the following: 

 
PLASTER ARRESTOR 

Fixture 

 

Manufacturer  AlphaBond Dental 

Model  10001 Plaster seperator 

 
320mm high x 340mm Diameter. 

Location  Preparation  room sinks as indicated on drawings 
 

 
 

Hydraulic Services Specification Whipps-Wood Consulting 
Issue C Constru Issue  16.06.2017 
Addendum No- 1  Job No: 2010-0242 Page 1  0f  1 
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At BHP Billiton we appreciate the tremendous benefits that cycling brings  to our 

organisation: reduced environmental impact  and a healthier and more productive 

workforce. These all contribute to our business success. 
 

The new  BHP Billiton headquarters in Melbourne has secure bicycle parking, lockers, 

showers, and changing facilities for our staff.  For the cost of three  car spaces  we have 

provided for over 50 cyclists. 
 

I ride to work  regularly. Cycling to work  is a great  way  of incorporating exercise into 

my daily  routine. Cycling provides an outlet  from the demands of the job and gives 

me time to think.  It also beats  sitting  in traffic.  For some employees the ride to work 

is 30 minutes quicker than driving  or catching public transport. 
 

Bicycle Victoria  has been  a valuable source of practical information to help  BHP Billiton 

and our staff get the most out of cycling. This handbook is a terrific  resource for 

helping you provide  practical bicycle parking facilities. I encourage you to provide 

good facilities for cyclists and get more people to ride instead  of drive. 
 

 
 
 
 
 
 
 

Chip Goodyear 

Chief Executive Officer 

BHP Billiton 
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Successful bicycle parking solutions 
 

 
We understand riders’ needs and we know what works 

Bicycle Victoria  has designed, manufactured and installed 

bicycle parking facilities for more than 10 years. Our 

installations are successful because we understand the 

specific needs  of riders. 

Bicycle Victoria  is a self funded  community organisation. 

All proceeds go to getting More People Cycling More Often. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“It’s so much better, we now have a great place to lock up.” 
People who ride 

 

“We’ve had a lot of positive feedback from staff. It’s been great for morale.” 
Employer 

 

“There used to be bikes all over the place. It’s certainly made my job easier.” 
Property Manager 

 

“We came up with a cost effective way of meeting the new regs.” 
Property Developer 

 
 

 
© Bicycle Victoria October 2004 

 
Acknowledgements: 

 
Printed with assistance from 

The Cycling Promotion Fund. 
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Key 1: Choose a popular location 
 
 

Consider where riders want to park, not necessarily 

where it is thought they should park. 
 

Flowing freely 

Parking  needs  to be easily  accessible from the road or bicycle 

path.The entrance and exit  should  be designed to minimise 

conflict with  flows of pedestrians and motor vehicles. 
 

Rider convenience 

The most frequently used parking is within 30 metres  of the 

building entrance.This is usually appropriate for open-air 

parking such as on-street  rails. People  will  travel  further  for 

a more secure facility  such as a locked cage  or bike locker, 

but even these  need  to be located within 70 metres  of the 

destination. 
 

Bike parking for employees is best situated close  to showers, 

clothes lockers and change rooms. Parking  for visitors  needs 

to be within 30 metres  of the building entrance. 
 

Shelter from the storm 

Just like people, bicycles age prematurely if unprotected from 

the weather. Parts will  wear, paint-work will  fade, and tyres 

will perish  ahead  of time with  long-term  exposure to the sun 

and rain. 
 

Long-term bicycle parking facilities (over  four hours)  need  to 

provide  employees, students, residents and others  with  a 

weather-protected and secure place  to park. For short-term 

parking (customers, messengers and visitors)  proximity to 

entrances is critical.Twenty metres  may be the difference 

between a well-used facility  and one that is ignored in favour 

of a banister, pole or tree. 
 

In clear view 

Parking  should  be visible  for safety and security of people 

as well  as their  bikes, and so visitors  can easily  find it.The less 

surveillance of the facility, the more security required. 
 

Dead space comes to life 

Many sites have spaces  that are unusable for cars or other 

purposes due to their  location or size.These spaces  may be 

appropriate for bike parking, with  little  or no opportunity 

cost incurred. 
 

The location needs  to be sensitive to the design  and 

management of the area as well  as user needs. If appropriate, 

involve  the building and car park manager in the process 

when  deciding on the location of bicycle parking facilities. 

 
 
 
 
 
 
 
 
 
The Royal Children’s Hospital enclosure adjacent to the café 

 

 
Royal Children’s Hospital, Melbourne 

– Less theft, more riding 
 

With bike theft on the rise and existing bike 

parking scattered over the grounds, Royal Children’s 

Hospital staff began  to store their  bikes  in offices 

and other  indoor  locations.This raised  occupational 

health  and safety concerns, with  bikes  blocking 

emergency exits  and stairs. 
 

During 2000, a hospital Bicycle User Group (BUG) 

was formed  to find a solution.They approached 

Bicycle Victoria  to help  design  the enclosure. 
 

The facility  is adjacent to the hospital’s cafeteria, 

and offers excellent natural  surveillance and easy 

access to the main building. It is a freestanding, 

roofed structure with  fencing, a self-closing gate 

with  coded  access and parking for 65 bicycles. 
 

Bicycle Victoria  designed the layout  and supplied 

the parking rails and custom  framing.The enclosure 

uses a combination of wall  mounted Ned Kelly 

hanging rails and f loor mounted Flat Top rails, with 

enough room for easy  entry  and exit. The result  is 

a cost-effective bicycle parking facility  that is well 

used  throughout the year, a safer building, and 

more people cycling. 

 

 
Separate from pedestrians and traffic Close to the entrance and facilities Visible for safety and security 
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Key 2: Provide enough 
 
 

The quantity of rails must satisfy existing demand 

and cater for growth in rider numbers. 
 

Plan for growth 

When deciding on the number of rails to install: 

•   Consult  with  current riders, and any Bicycle User Groups 

(BUGs) in your area or workplace. 

•   Carry out a site inspection to note where people are 

locking their  bikes  informally. For example: to signs, 

banisters and plumbing. 

•   Consider  current and expected user numbers, and the 

likely  use of bicycles to travel  to and from the location. 

•   Remember, improved facilities will  encourage new  riders. 

•   Think of visitors  arriving  by bicycle. 
 

New buildings and new uses 

For new  and renovated buildings or for a change in use of an 

existing building, specific planning provisions will  apply  in 

some states. For more details  on the Victorian  Planning 

Provisions  (VPP's) refer to page  13. 
 

Retrofitting existing buildings 

There is usually unrecognised demand  for bike parking , so 

it is wise  to install  more than current demand  would  suggest. 

When providing parking for existing buildings, the VPP's are 

an excellent guide, or you can use the alternatives below. 
 

When increasing existing bike parking facilities use the VPP's or: 

•   one bike parking space* for every  10 long-term  users  of the 

location (over  four hours) 

•   one bike parking space  for every  25 short-term  users  of 

the location 
 

When no facilities currently exist  use the VPP's or: 

•   one bike parking space  for every  20 long term users  of 

the location 

•   one bike parking space  for every  50 short term users  of 

the location 
 

If clothing storage, showers and change rooms are appropriate 

(see Key 6), then the following should be provided as a minimum. 

•   1 clothes locker  should  be provided per bicycle 

parking space 

•   1 shower should  be provided for the first 5 bicycle 

parking spaces 

•   1 shower for every  10 subsequent bicycle parking spaces 

•   1 change space  for each  shower, or direct  access to a 

communal change space. 
 

* A space must contain a bicycle parking rail or bicycle locker. 

Victorian Department of Infrastructure 

– There’s always space 
 

With bike parking facilities at Nauru House 

overflowing, the Department of Infrastructure 

(DOI) asked  Bicycle Victoria  to install  parking 

specifically for their  400 staff.The new  facility  in 

the underground car park has space  for 44 bikes 

using  Bicycle Victoria’s  Ned Kelly  parking rails 

(more  than 1 space  for every  10 staff). 
 

Manningham City Councillor and DOI staff member, 

John Bruce, has been  a commuter cyclist for 10 

years.“Competition for parking rails used to be 

pretty fierce  in the morning… Those that missed 

out either  locked their  bikes  in the street  or against 

stair railings. Some people even lugged their  bikes 

up to their  office.The new  DOI enclosure alleviates 

that stress  and encourages more people to ride.” 
 

Staff have exclusive use of the secure facility  to 

cater for the large  number of cyclists who  work  for 

the department.The new  space  provides them all 

with  a secure place  for their  bicycle. By exceeding 

demand, DOI can encourage cycling knowing they 

can cater  for growth in rider numbers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Room for growth at the Department of Infrastructure, 

Nauru House, Melbourne 

 
Consult with current riders and Bicycle User Groups Allocate space for growth in rider numbers 

Inspect to gauge current rider numbers 
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Key 3: Design a layout that works 
 
 

There needs to be space to get in and out when the 

bicycle parking facility is full to capacity. 
 

Accessibility 

Space  between each  rail needs  to allow  for the length  of the 

bike, width  of the handlebars while it is parked, and access 

for riders  to lock and unlock  their  bike. Corridors  within the 

facility  need  to provide  enough room for riders  to freely  walk 

side by side with  their  bike. Riders need  enough room to park 

and remove  their  bike without bumping into other  bikes. 
 

Design 

Consider: 

•   The number of bike parking spaces  the designated area 

can accommodate. 

•   The style  of rails that best suit the needs  of users. 

Combinations of rail types  provide  parking alternatives for 

different  user preferences. For example: it is inappropriate 

to use hanging style  rails in schools  as students may be 

unable  to lift their  bikes. 

•   The style  of rails that provide  optimum usage  of space 

in the designated area. Combinations of rail styles  provide 

flexibility in layout. 

•   The entrance to the facility  needs  to provide  room for 

riders  to get on and off bikes  away  from pedestrian or 

motor vehicle traffic flows. 

 
 
 
 
 
 
Parking at Southgate for 31 bikes in an area unusable for cars. 

 
 
Case Study: Southgate  commercial and retail 

complex, Melbourne – Easy access 
 

Paul Pinkney, head chef at Blue Train Café, cycles 

10km  each  day from home. He parks  in one of 

31 spaces  in a secure bike parking compound in 

the Southgate underground car park. 
 

The 6 metre  by 7 metre  facility  is surrounded by 

car spaces. If cars had used the area they  could  be 

blocked in by other  motor vehicles. This rendered 

the space  unusable for cars, but usable  for bike 

parking. 
 

Four Flat Top rails have been  mounted on the floor 

providing eight  bike parking spaces, leaving  enough 

room for easy access to the 23 Ned Kelly hanging 

rails.This  combination of rails provides the greatest 

number of spaces, while leaving  enough room for 

easy entry  and exit  even when  the compound is full. 
 

Until Bicycle Victoria  installed the new  facility  for 

the complex, Paul was storing  his new  bike on the 

café premises.This caused concern about space 

and safety issues  from his fellow  chefs and the café 

management. Now several  chefs and half a dozen 

staff from Blue Train ride to work  and park their 

bikes  in the secure compound at Southgate. 
 

 
 
 
 
 
 

Design for ease of use Access to facility and all rails Combine rail styles 
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Key 4: Select the right parking products 
 
 

When choosing the style of product to install, 

consider the type of user, the available space and 

the level of security required. 
 

Selection 

The products need  to: 

•   Meet the Australian  Standard AS 2890.3 if installed for public 

use. (All Bicycle Victoria  rails meet AS 2890.3) 

•   Allow for different  heights and strengths of users 

•   Be appropriate for the length  of time riders  will  park their 

bikes  and the security of the location 

•   Be securely fixed  to the floor or wall  and non-removable 

when  security is an issue 

•   Be the correct height  and width  to support the bike in two 

places.This minimises the chance of damage  to the bike 

•   In the case of rails: allow  the frame and at least one wheel 

to be locked with  a U-shaped lock 

•   In the case of lockers: allow  the bike to be fully enclosed, 

and provide  a unique key 

•   Fit a standard  sized adult bicycle 

•   Be constructed of durable and easily  maintained materials 

•   Allow for the efficient use of space. 
 

 
For more detailed product information refer to pages 8 – 12. 

 

Ned Kelly rails at HM@S 

Apartments, Port Melbourne 

 
 
 
 
 
HM@S Apartments, Port Melbourne 

– The right rail for the space 
 

In 2001, the managers of HM@S Apartments called 

in Bicycle Victoria  to provide  a solution  to their 

bike parking problem. Even though  construction of 

the complex was incomplete, the apartments were 

filling  fast and bikes  were starting  to appear in 

inappropriate places in the building. 
 

On-site visits by Bicycle Victoria  and consultation 

with  the building manager resulted in the installation 

of four different  types  of rails in several  locations in 

the car park.The car park, which had secure access, 

provided room for 53 bike parking spaces  without 

the need  to reduce the number of car spaces. 
 

The unusual  spaces  required four different  models 

of rail to be installed.The Ned Kelly, Mona Lisa, 

Flat Top and Towel  Rail were all used for different 

applications in the one building.The different  rails 

cater  for different  heights and strengths of the 

residents along with  a wide  range  of bike styles 

and sizes. 
 

Installation was completed in June 2002  and all 

spaces  were eagerly snapped up.“I only get to hear 

about things  when  they’ve gone  wrong,” said John 

Beaney  the building manager,“and I haven’t heard 

a peep  about the bike rails.” 

 
 
 
 
 
 
 

 
Mona Lisa rails at HM@S Apartments, Port Melbourne 

 
 
 
 
 
 
 
 
 

Support the bike at two points Securely fixed and non-removable Lockable with U-shaped locks 
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Key 5: Make it safe and secure 
 
 

Riders will use bike parking facilities only if they feel 

safe and their bicycle is secure. 
 

People and property 

Safety of people and security for their  bikes  are closely linked 

to the location (see  Key 1). Consideration needs  to be given  to: 
 

Location – visible  to passers-by, security guards  and cameras 
 

Access – keyed, coded  or swipe card entry  for long term 

parking facilities (more  than 4 hours)  e.g. residents and 

employees 
 

Lighting  – good visibility within the facility, and a sense 

of safety 
 

Product design  – bike frame and at least one wheel to be 

locked 

to the rail, or the bike to be fully enclosed in a locker 
 

Permanent – products to be fixed  in place  and made 

immovable 
 

Signage  – procedures for 

locking bicycles and doors or 

gates 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Visibility and high fencing at the 

Richmond Recreation Centre, Melbourne 

Richmond Recreation Centre 

– Visible security 
 

The management at Richmond Recreation Centre  in 

Melbourne, wanted to improve their  bike parking 

facilities.The original parking was on the street. 

It allowed only one wheel to be locked to the rail 

and hindered pedestrian access to the Centre  and 

along the street.The accessibility of the rails, 

combined with  the inadequate locking options, 

meant  bikes  were extremely vulnerable to theft. 
 

Bicycle Victoria  proposed the installation of 12 

Anaconda  rails providing 24 bike parking spaces 

within an existing fenced  space  where security 

was assured.The rails were secured to small 

concrete footings  poured for the purpose.The 

new  bike parking area is visible  from the gym, and 

is only accessible once  visitors  have paid to enter 

the recreation centre. 
 

When leaving, bikes  must be wheeled past the front 

counter in full view  of staff, thus providing an 

added  level  of security. 

Importantly, the 

Anaconda  allows  the 

bike frame and wheels 

to be securely locked 

to the rail. 
 

Operations Co-ordinator 

Mark Collins said,“We  get 

a number of tri-athletes 

doing  their training 

here. Most of them own 

decent machines and 

they  appreciate not 

having  to lock their bikes 

on the street.” 
 

Patrons and staff love the new  facilities,“It’s winter, 

and during  peak  use times there  are only a couple 

of bike spaces  left,” said Mark.“It’ll be interesting … 

when  summer  comes.” 

 
 
 
 
 
 
 
 
 
 

Signage explain best practice Access to facility and all rails Lighting visibility and sense of safety 
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Key 6: Make it attractive 
 
 

If it’s a pleasant place to park, then riders will use it. 
 

Keep it nice 

Clean, brightly coloured, well-lit  spaces  will  attract  riders  to 

use bike parking facilities. It may be as simple  as a coat of paint, 

better  lighting and a regular sweep to transform  a poorly  used 

facility  into one that riders  will  use. 
 

Bike parking is often behind  a locked gate or door and may 

not be accessible for normal  cleaning routines. Keep a broom, 

a dust-pan and brush  and a couple of rags on hand for a quick 

clean  each  week. 
 

Freshen up 

Availability of showers, change rooms and clothing storage  can 

be significant when  people are deciding to ride to a location. 

Workplaces in particular need  to provide  these  facilities for 

staff members that ride or take part in other  forms of exercise. 

If it’s not possible to provide  these  types  of amenities at a 

location, negotiate with  a nearby gym or club as an alternative. 

Bicycle Victoria – Clean, bright and dry 
 

Bicycle Victoria  moved  to 446 Collins  Street, 

Melbourne, in December 2001. As part of the lease, 

a single  undercover car space  was provided to 

allow for staff bicycle parking. 
 

To brighten the garage, the drab concrete walls 

were painted sunflower yellow.The space  looks 

clean  and bright, and feels cheerful and welcoming. 
 

The automatic roller  door is raised  and lowered 

by key. On raising  the door, the lighting system 

is activated and turns off on closing.There’s no 

fumbling  for a light switch when  it’s dark, and 

no wasted power when  it’s not in use. 
 

Campaigns Manager  at Bicycle Victoria, Bart 

Sbeghen, says “It’s great  that it’s warm  and 

undercover especially when  it’s raining. No more wet  

saddles 

on my ride home at the end of the day. Upstairs 

I can shower and change, and there’s a cloak room 

for storing  my work  clothes and riding  gear.” 
 

“I can also pump  up my tyres, and lube and tune 

my gears  if I need  to,” says Bart, pointing to the 

tool-kit in the corner. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bike parking facilities at Bicycle Victoria, Melbourne 

 
 
 
 
 
 
 
 

Shelter protect from the weather Clean a pleasant space to be Refresh provide showers and change rooms 
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“The new bike parking facility has been so popular 

we’re going to expand it.” 
 
 
 
 

 

Bicycle Victoria 
– The Bicycle Parking Experts™ 

 
 

In response to demand  from employers, architects and builders, 

we have developed a comprehensive range  of bicycle parking 

products and services. Over the last 10 years  we have gained 

expert knowledge while producing bicycle parking solutions 

for organisations and individuals. 
 

Solutions provided by riders for riders 

Bicycle Victoria  is in contact with  riders  every  day, we know 

what  they  want  and need.The result  is solutions that work  the 

first time. 

•   A comprehensive design  and consultation service 

•   A wide  range  of bicycle parking products to suit your needs 

•   A complete construction and installation service 

•   All proceeds go to getting More People Cycling More Often 

 
 

Product Range 

Bicycle Victoria provides a full 

design and installation service 

 
 
 
 
Our custom framing provides 

design alternatives 

 
 
 
Storage and home parking – Keep it tidy 

Bicycle Victoria  has a wide  range  of products specifically 

designed for home and business storage  of bicycles in 

secure locations. Storage  solutions include suspending 

the bike from the ceiling, mounting it on the wall  or storing 

it in a freestanding system  on the floor. 

Product name 
 

Ned Kelly 
 
 
 
 
 

Mona Lisa 
 
 
 
 
 

Flat Top 
Flat Top Jnr 

 

 
 
 

Anaconda 
Little Annie 

 
 
 
 

Towel Rail 

Type of use 
 
When space is 

a limiting factor. 

Wall mounted 
 

 
 
Above car bonnets. 

Wall mounted 

 
 
 
 
All-purpose. Floor 

mounted 
 

 
 
 
All-purpose multi 

rail parking 

 
 
 
 
All-purpose. 

Wall mounted 

Technical 
 
Mounted on solid or hollow 

masonry walls, or Bicycle 

Victoria’s custom framing 
 

 
 
Mounted on solid or hollow 

masonry walls, or Bicycle 

Victoria’s custom framing 
 
 
 
Attached to concrete slab, 

Bicycle Victoria’s custom 

framing, or concreted in-situ 
 

 
 
Attached to concrete 

slab, concrete  footing or 

semi-permanent to other 

hard surface 
 

 
Mounted on solid or 

hollow masonry walls 

Special features 
 
Space effective, front wheel and frame 

easily locked. Hooks support front 

wheel evenly 
 

 
 
2 bicycles per rail. Bike easily locked. 

Supports frame under top tube 

 
 
 
 
2 bicycles per rail. Bike easily locked. 

Supports bike in upright position 
 

 
 
 
2 bicycles per rail. Low cost per bike. 

Freestanding, supports bike in upright 

position, bike easily locked. Permanent 

or temporary installation 
 

 
Space effective. Supports bike in 

upright position, bike easily locked 

 
 
 

All of Bicycle Victoria’s own parking products exceed the requirements for class 3 (secure) parking facilities of Australian Standard AS2890.3 
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“Ned Kelly rails allowed us to park more bikes 

in the limited  space we had available.” 
 

The hooks on the Ned Kelly evenly support the front wheel 

 
 
 
 
 
 

Ned Kelly – Hang your bike 
 
 

Ned Kelly bicycle parking rails are ideal for locations 

where there are space constraints. They can be 

mounted on solid or hollow masonry walls, or to 

Bicycle Victoria’s custom framing. 
 

Features 

•    Staggered heights and vertical hanging of bicycles makes 

best use of space 

•   Smooth and durable powder coating looks smart 

•   Front wheel and frame are easily  locked 

•   Two hooks evenly support the front wheel without 

 
 
 
 
 
 
 
 
1200 

 

 
 
 
 
 
 
 
 
 
500 

 
 

Existing wall or 
Custom Framing 

 
5300 

 

 
 
 
 
 
 
 
 
 
 
 
Maximum extent 
of bicycles 

bending spokes 

•   Options: For narrow spaces  Ned Kelly rails can be mounted 

on 45º angle  brackets (2 per rail) 
 

Basic dimensions required for installation 

•   Recommended rail spacing 500mm. Minimum spacing 

400mm. Optional 45º angle brackets require spacing of 600mm 

•   Rails alternate in height  1750mm and 2050mm 

•   Minimum  ceiling height  2200mm 

•    Bicycles will  extend 1200mm from the wall  or 

custom  framing. 

•    Bicycles will  extend only 850mm  if using  optional 

45º angle  brackets 

•   Minimum  access corridor width  1500mm 

 
 
 
 

Ned Kelly parking 

rails alternate in height 
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1500 min. required for bike access 
 

 
 
 

Space required to park 10 bikes using Ned Kelly wall mounted rails. 
If space is limited, rails can be spaced @ 400mm. 
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“It was great to get the bikes out of the 

apartment, and know they were still secure.” 
 
 
 
 
 
 

 

Mona Lisa – Above the bonnet 
 
 

The Mona Lisa rail lets you use previously wasted 

space above your car bonnet to park or securely store 

your bike. They can be bolted to solid or hollow 

masonry walls, or Bicycle Victoria’s custom framing. 
 

Features 

•   Each rail stores  two bicycles 

•   Provides  economical use of space 

•   Easy to use with  any bike lock 

•   Has a smooth  and durable nylon  coating that looks smart 

and will  not damage  the bicycle 

•   Supports  the bicycle frame under  the top tube 
 

Basic dimensions required for installation 

•   Recommended horizontal rail spacing centre to centre 

2000mm. Minimum  spacing 1800mm. 

•   Above a passenger car space  mount at 1800mm from floor. 

Above a 4WD space  2050mm 

•   Minimum  ceiling height  above a passenger car space 

2300mm. Above a 4WD space  2550mm. 

•   From the wall  or custom  framing  one bicycle extends 

600mm.Two bicycles extend 800mm. 

 
 
 
 
 
 
 

 
The Mona Lisa fills 

wasted space 
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“Staff and students are much happier 

with the ease of access.” 
 
 
 
 
 
 
 

Flat Top – Yo Sergeant 
 
 

The familiar Flat Top rail is the all-purpose rail for both 

public and private spaces. The Flat Top Junior is for 

smaller bicycles and is ideal for schools. They can be 

bolted to a concrete  slab, concreted  in-situ or 

attached to Bicycle Victoria’s custom ground framing. 
 

Features 

•   Stainless  steel, powder coated  or galvanised finish 

•   Each rail parks  two bicycles 

•   Accommodates all types  and sizes of bicycle 

•   Supports  the entire  bicycle in an upright position so 

it won’t  slip or fall over 

•   Easy to use with  any bike lock. 
 
 
 
 
 

Flat Top parking rails at Melbourne 

Business School 
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“The Anaconda rails were low cost 

and easy to install.” 
 
 
 
 
 
 

 

Anaconda – Slither or still 
 
 

Anaconda rails are freestanding and provide a simple 

solution when multiple bikes need to be parked. 

Little Annie is for smaller framed bicycles. 
 

Features 

•   Lowest  cost per bike and easy to use with  any bike lock 

•   Can be pegged down  for temporary public parking 

•   Freestanding, self supporting and can be fastened to 

most surfaces 

•   Use a joining  sleeve  to form a bank of continuous parking rails 

•    Powder coated  or galvanised finish. 

•   Each rail parks  two bicycles 

•   For all styles  of bicycle. Supports  the bike in an 

upright position 

 

 
 
 
 
Anaconda parking rails secured 

to concrete plugs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Towel Rail – Hugging the wall 
 

 
The Towel Rail is a space-effective  solution for 

parking single bikes against a wall. 
 

Features 

•   Space-effective 

•    Powder coated  or galvanised finish 

•   Accommodates all types  and sizes of bicycle 

•   Is easy to use with  any bike lock 
 

Basic dimensions required for installation 

•   Recommended rail spacing centre to centre 2000mm. 

Minimum  spacing 1800mm. 

•   Mount horizontally approximately 700mm  from the floor 

•   The bicycle will  extend the width  of the handlebars 

(up to 700mm) from the wall 
 
 

Towel Rail parking  rail at Bicycle Victoria 
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Type of site Organisation Location 

Workplace National Australia Bank 

Royal Children’s Hospital 

Docklands 

Parkville 

Apartment building HM@S Apartments 

Botannica Apartments 

Port Melbourne 

St. Kilda Road 

School Merri Creek Primary School 

Columba’s Primary School 

North Fitzroy 

Elwood 

Public open space Public Facilities 

Public Facilities 

City of Yarra 

Docklands 

Public building Swimming and Recreation Centre 

State Hockey and Netball Centre 

Richmond 

Royal Park 

Residential housing  Australia wide 

 

 
 
 
 
 
 

Resources and contact details 
 
 

Bicycle Victoria 

Bicycle Victoria  is Australia’s largest  and fastest growing cycling 

organisation. We are a self-funded  community organisation 

that is independent of government. Availability of good bicycle 

parking and end-of-trip facilities is a key part of our aim of 

getting More People Cycling More Often. 
 

p    03 8636  8888 

f  03 8636  8800 

e    bicyclevic@bv.com.au 

w   www.bv.com.au 
 

The cycle-friendly workplace 

This booklet  is the ideal  starting  point 

for managers and employers who 

wish  to explore the benefits of 

creating a vibrant, cycle-friendly 

workplace. 
 

Australian Standard and 
AUSTROADS Guide 

There are Standards  and a Guide that 

apply  specifically to cycling and act 

as important references.These aim 

to develop and promote national practices so that there  is 

uniformity in the design  of cycling facilities across Australia. 
 

•   Australian  Standard AS 2890.3, Bicycle Parking  Facilities. 

Visit www.standards.com.au 
 

•   AUSTROADS ‘Guide to Traffic Engineering Practice Part 14 – 

Bicycles’. Visit www.austroads.com.au 
 

Bicycle User Groups (BUGs) and cycling clubs 

Bicycle Victoria  maintains a comprehensive list of groups  and 

clubs  around  the state: 
 

•   A-Z listing  of Bicycle User Groups 

•   A-Z listing  of cycling clubs 
 

Bicycle Victoria  can assist you in setting  up a BUG in your area 

or workplace. Visit www.bv.com.au (Keyword: Clubs) 
 

VicRoads 

VicRoads provides a range  of cycling 

related information including public 

bicycle parking. Visit 

www.vicroads.vic.gov.au. 

Bike Maps 

Bicycle Victoria  keeps  a comprehensive list of available bike 

maps. Many local  councils have free bike maps, notably  the 

City of Melbourne. Melway shows  shared  paths and has an 

overview map of bicycle facilities in Melbourne. 
 

TravelSmart 

TravelSmart  is an innovative program that helps  people 

reduce their  dependency on the car and choose  sustainable 

travel  alternatives such as cycling, walking or catching public 

transport. For more information visit 

www.travelsmart.vic.gov.au. 
 

Victorian Planning Provisions 

Provisions  for bicycle facilities are available from the 

Department of Sustainability and Environment. See 

www.dse.vic.gov.au/planningschemes/aavpp/52_34.pdf 
 

Local Council 

Contact  your local  council for maps and information on local 

cycling routes.You can talk with  them about their  plans for 

improving facilities near you. 
 

The Department of Infrastructure website has a comprehensive 

list of local council contact information.Visit www.doi.vic.gov.au. 
 

We value your comments 

Please  tell us what  you think of this handbook by contacting 

Bicycle Victoria. Email us at parking@bv.com.au 
 
Some of our customers 

We have been  parking bikes  for over 10 years  for up 

to 200 bicycles at a time. 
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“Bikes are part of the inner-city lifestyle 

our clients want so we need to provide 

good bike parking” 
 

Paul Bett 

Project Manager 

Jager Developments 

Winner HIA Awards 2004 

This handbook  is the ideal starting point for: 
 

• People who ride 

• Employers and managers 

• Architects and builders 

• Developers and property managers 

• Governments at all levels 
 

Encouraging cycling by providing good bicycle parking 

and end-of-trip facilities 
 

• Saves money  by reducing the need for car parking 

• Improves health, workplace productivity and wellbeing 

• Reduces greenhouse gas emissions 

• Removes bicycles from stairwells, plumbing pipes, 

offices and apartments 
 
Bicycle Victoria – The Bicycle Parking Experts™

 

• A comprehensive design and consultation service 

• A wide range of bicycle parking products to suit 

your needs 

• A complete construction and installation service 

• All proceeds go to getting More People Cycling More Often 
 

 
 
 
 
 
 
 
 
 
 

“Bicycle Victoria solved our parking problem for us.” 
 
 
 
 
 
 

www 
bikeparkingexperts.com.au 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

The Bic y cle Pa rk ing Exper t s ™ 
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1 LIGHTING CONTROL SYSTEM 
 

1.1 Introduction 
The scope of work for the lighting control system is based upon maximum flexibility and maximum 
control. It provides an individually addressable DALI digital lighting system that can typically be 
reconfigured without the need to rewire, while providing control and status down to an individual 
ballast, transformer or emergency inverter. 

 

The lighting control system is to be a DALI (Digital Addressable Lighting Interface) system with 
DALI Electronic Control Gear (DALI ECG) in all light fittings, emergency lights and exit signs 
controlled by multi-master DALI Electronic Control Devices (DALI ECD) throughout the interior space. 
The lighting controllers, ballasts, transformers, drivers, emergency inverters and other electronic 
control gear and electronic control devices are to fully comply with the DALI Standard (IEC 62386) 
enabling equipment from multiple manufacturers to be used in the system. Where possible all 
electronic control gear shall comply with version 1 of the DALI Standard in order to provide 
manufacturer, serial number and other related data. 

 

DALI Lines are to be linked on an Ethernet network using DALIcontrol DCBMx-1608 Line Controllers 
from Clipsal to provide computer control, configuration, monitoring and analysis as well as occupant 
control from computers in their workstations and offices where designated. The DALI Line Controllers 
are to expose lighting status and configuration data over Ethernet for integration with other building 
services. 

 

The lighting system must provide manual control, scheduled occupancy control, automatic presence 
detection, absence detection and daylight harvesting to dim down the electric lighting in response to 
daylight admittance. 

 

The lighting controls are to utilize time schedules, occupancy sensors, light sensors and switches to 
control the lighting in the interior spaces on each floor. The overall intent is to provide electric light 
only when the space is occupied and to provide as little electric light as is necessary to achieve the 
required light level for the work plane. 

 

The Line Controllers are to automatically monitor the status of all ballasts and emergency fittings on 
the DALI Lines and to provide the tools to identify and replace ballast and lamp failures. 

 

The successful tenderer is to engage a qualified Clipsal Platinum Partner trained in DALI and the 
Clipsal DALIcontrol lighting system, to program and commission the system. 
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1.2 System Description 
The lighting control system shall consist of multiple DALI Lines linked to form a building-wide solution 
using intelligent DALIcontrol DCBMx-1608 Line Controllers connected on an Ethernet network. 

 

The system is designed as a distributed control system where all DALI Line Controllers, Switches, 
Sensors, Input Modules and other DALI Electronic Control Devices must co-exist enabling devices 
from different manufacturers to be mixed and matched to provide maximum flexibility now and in the 
future. 

 

All Electronic Control Devices must be multi-master devices with collision detection and must not 
interfere with each other on the DALI line. 

 

The DALI system shall be capable of incorporating DALI Electronic Control Gears (ECGs) from 
multiple vendors including: 

 

x Ballasts for linear and compact fluorescent lamps 
 

x Exit signs and Emergency light units 
 

x Control Gear for high intensity discharge lamps 
 

x Transformers for low voltage fittings 
 

x Dimmers for Incandescent Lamps 
 

x LED Drivers including RGB devices 
 

x Relay and Output Modules 
 

x Fan Controllers 
 

x Blind Controllers 
 

x Future DALI ECGs from various manufacturers 
 

The system is to be capable of incorporating a range of multi-master DALI Electronic Control Devices 
(ECDs) including those shown in the list below. These should include but not be limited to wall and 
ceiling controls, switches, occupancy sensors and light level sensors. 

 

x DCBMx-1608 Line Controllers 
 

x DCDALIO Advanced Input Modules 
 

x Group Controllers 
 

x Room Controllers 
 

x Partition Controllers 
 

x Switches and key input units 
 

x Occupancy Sensor Interfaces 
 

x Light Sensor Interfaces 
 

x LCD Controllers and Touch Panels 
 

x Future DALI ECDs and controllers from various manufacturers 
 

Single master control devices are not acceptable as they do not provide the flexibility required for the 
system. 
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1.3 Wiring and Installation 
All light fittings are to be wired in compliance with the DALI Standard and local electrical regulations. 

A single DALI Line has the following constraints: 

 The maximum number of addressable DALI Electronic Control Gear is 64. 
(Devices that take a DALI short address such as ballasts, transformers, emergency 
lighting units, etc.) 

 

 The DALI voltage range at the DALI Power Supply must be between 11.5V and 22.5V; 
with a typical value is 16V. 

 

 The voltage drop over the length of the DALI control wires is not to exceed 2V. 
 

 The maximum permitted line current is 250mA. 
 

 The sum of the current consumptions of all the DALI units from the DALI Line must not 
exceed the nominal current of the DALI power supply used. 

 

 
In order to provide ease of modification and expansion DALI Lines shall comprise a five-wire mains 
rated soft-wiring system equal to Moduline m3 5-pole cabling system. 

 

The cable shall have the following characteristics: 
 

Marking Conductor Size Wire Colour Description 

N 2.5 mm2
 Blue 20A Neutral Conductor 

Earth Symbol 2.5 mm2
 Green/Yellow Protective Earth 

L 2.5 mm2
 Brown 20A Active Conductor 

DA- 1.5 mm2
 Grey DALI Control Wire 

DA+ 1.5mm2
 Orange DALI Control Wire 

 

 

Luminaires shall be connected to the DALI Line via a 5-core fly lead and T-connector. The 5-core fly 
leads are to be made to suit but shall have a minimum length of 1.5m. Electronic Control Devices 
shall be connected by 5-core or 2-core fly leads as required. 

 

Emergency luminaires and Exit signs shall be connected to the nearest DALI Line and be powered by 
the DALI active conductor to minimise cabling and installation costs. 
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1.4 DALI Line Controllers 
The DCBMx-1608 Line Controllers are required to link the distributed DALI Lines onto an Ethernet 
network to provide a building-wide DALI system. The Line Controllers provide configuration, 
monitoring, control, reporting and maintenance functions. 

 

The Line Controllers are to operate independently and must continue to process local inputs and 
schedules when disconnected from the Ethernet network. The Line Controllers must not be reliant on 
a server or other control system in order to operate. 

 

The Line Controllers shall provide local intelligence and features including: 
 

a)   Integrated real time clock with automatic daylight savings adjustment and leap-year 
correction. 

 

b)   Integrated sunrise/sunset support based on site location (latitude and longitude). 
 

c)   Automatic Time Schedules to control groups for scheduled occupancy with support for active 
periods and holiday exceptions. 

 

d)   16 multi-function digital inputs for pushbuttons and sensors, including occupancy sensors and 
daylight sensors, and for integration with other building services such as access control and 
security panels. 

 

e)   4 input profiles to provide tailored input configurations for different periods of the day including 
office hours and after-hours. 

 

f) 8 digital outputs for additional control and interlocking to external equipment such as fans and 
blinds. 

 

g)   Up to 32 configurable sequences for override sequences, mood and effect lighting. 

h)   Up to 32 configurable command lists for advanced control and effects. 

i) Support one or two DALI Lines (up to 64 or 128 DALI ECG’s). 

j) Zone control whereby groups on different DALI Lines are controlled together as one entity. 

k)   An in-built web server for status and error reporting of DALI Line, ballast and lamp failures. 
The status shall include lamp hours. 

 

l) DALI Emergency testing and reports. 
 

m)  Local processing. In the event of network failure or disconnection from the Ethernet network 
the Line Controller is to continue to run automatic time schedules and sequences and process 
inputs independently. 

 

n)   Computer monitoring and configuration. The Line Controller shall allow configuration, 
monitoring and analysis from computers on the Ethernet network. 

 

o)   Computer control. The Line Controller shall allow occupants to control their local lighting using 
their computers on the network. 

 

In order to separate mains voltage from low voltage and Ethernet cabling DCBMx-1608 Line 
Controllers are to be located in the switchboard separate to their associated DALI line power supplies. 
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1.4.1 Line Controller Inputs and Input Profiles 

The DCBMx-1608 Line Controller inputs are required to provide manual control through the use of 
switches and pushbuttons, occupancy control using motion detectors and daylight harvesting using 
light sensors. The inputs may also used for integration with lift controllers, fire panels, security panels, 
access control systems and building managements systems. 

 

The Line Controller shall provide: 
 

a)   16 multi-function digital inputs for use with switches, pushbuttons, occupancy sensors, light 
sensors etc. 

 

b)   Multi-group functionality so that one input can control multiple DALI Groups. An input is not to 
be limited to a single group. 

 

c)   Dynamic Input Profiles that enable an input to operate differently for Normal-hours and After- 
hours operation. 

 

Examples of uses for this functionality include but are not limited to: 

Wall-plate Pushbutton 

Office Hours: Single button dimmer 
After Hours: Toggle MAXIMUM/OFF with dimming override sequence 

(30 min 75%, 5 min 50%, 5 min 25%, 5 min OFF) 

Wall-plate Pushbutton – After Hour cleaners 

Office Hours: Single button dimmer 
After Hours: Toggle 60%/OFF with override sequence 

(25 min MINIMUM, 5 min OFF) 

After hours Occupancy sensor 

Office Hours: disabled (lights are scheduled ON 
After Hours: 30 minute Override Sequence 

(MAXIMUM, 20 min 50%, 5 min 25%, 5 min OFF) 

Occupancy sensor with variable override 

Office Hours: 60 minute Override Sequence 
After Hours: 30 minute Override Sequence 

Toilet occupancy – reed switch 

(Toilet lights are scheduled on to MINIMUM) 
Office Hours: MAXIMUM, 15 min MINIMUM 
After Hours: 30 minute Override Sequence 
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1.4.2 Automatic Time Schedules 

In order to cater for scheduled occupancy of the building the Line Controllers shall include an 
integrated real-time clock and automatic schedule control. 

 

The Line Controller shall provide: 
 

a)   An integrated real-time clock to allow automatic time schedules to be run independent of the 
Ethernet network. 

 

b)   The real-time clock is to provide automatic daylight savings adjustment and leap year 
correction. 

 

c)   Sunrise/sunset support based on site location. Schedules are to be provided with a 
configurable offset to allow lighting to be controlled relative to dusk and dawn. 
eg. Sunrise + 20 minutes 

Sunset – 30 minutes 
 

d)   Active Periods where a timer can be configured to fire only within a defined date range. 
eg. From June 1 to Aug 31 2012. 

From June 1 to Aug 31 every year. 
 

e)   Custom time schedules are to be configured for an absolute time 
eg. Office Open, Monday to Friday at 8:30am 

Cleaners lights, Thursdays at 8:00pm 
 

f) Repeat timers 
eg. Run façade lighting sequence every 30 minutes from 7pm until 11pm 

 

g)   Time schedules must be able to be configured to include or exclude holiday periods. Holiday 
periods are to be configurable for one or more days and are to be able to be selected as 
perpetual (eg. January 1, every year) 

 

h)   Scheduled actions are to include all DALI arc levels (eg. 80%), DALI indirect commands (eg. 
GOTO MAXIMUM, RECALL SCENE2), Sequences (eg. 50%, 5 mins 25%, .5 mins OFF) and 
Command Lists. 

 

i) Configuration of the time schedules is to be completed from a computer over the Ethernet 
network. 

 
1.4.3 Sequences 

Control sequences are required to provide multi-step override timers and mood and effect lighting. 

Examples of uses for sequences include: 

Override sequence 30 mins 75%, 5 mins 50%, 5 mins 25%, 5 mins OFF 

Delayed exit button Goto 50%, 5 mins MINIMUM, 5 mins OFF 

Façade color mixing variations in red, green, blue over time 
 

Mood lighting SCENE1, 20 sec SCENE2, 30 sec SCENE3, 40 sec SCENE4 
 

 
a)   The Line Controllers are to be able to store 32 sequences of up to 8 steps where each step 

consists of a configurable time delay and action. Longer sequences are to be achieved by 
linking sequences. 

 

b)   Sequences are to be activated by a Time Schedule, from an Input or by 
Computer/PDA/Touch Screen via the Ethernet network. 

 

c)   Configuration of the sequences is to be completed from a computer over the Ethernet 
network. 
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1.4.4 Command Lists 

Command Lists are required to provide a series of actions to different groups in response to a timer or 
input. An example of a command list is may be to provide a structured shutdown of all lighting when 
the building is secured. 

 

a)   The Line Controllers are to be able to store 32 Command Lists of up to 8 steps where each 
step consists of a target ballast, group or zone, a configurable time delay and an action. 
Longer command lists are to be achieved by linking command lists. 

 

b)   Command Lists are to be activated by a Time Schedule, from an Input or by 
Computer/PDA/Touch Screen via the Ethernet network. 

 

c)   Configuration of the Command Lists is to be completed from a computer over the Ethernet 
network. 

 
1.4.5 Computer Control 

In order to get the most out of the lighting control system it is advantageous to provide individual 
occupants with the ability to adjust the light level of their own workspace. This is particularly true of 
people working in front of a computer screen where comfort levels differ from person to person. 

 

It is therefore a requirement of the Line Controller to accept commands from computers connected to 
the Ethernet network. This provision is to be provided by a desktop applet that provides the user with 
full control of their lighting. 

 

The applet is to include a slider with full dimming capabilities plus buttons with the following functions: 
Maximum, Minimum, Off, Scene 1 to 16, Previous, Favorite 1 to 4. 

 

The group of ballasts to be controlled is to be configurable. 
 

1.4.6 Status and Error Information 

The Line Controllers are to monitor the connected DALI Lines are to provide status and error 
information for DALI Lines, ballasts and lamps. 

 

The status and error information is to be available on web pages served by the integrated webserver 
in the Line Controller. This means that only a web-browser is required by maintenance or operations 
staff to monitor the system. 

 

The Line Controller is to monitor and track lamp hours for connected luminaires and emergency 
fittings. If the DALI ballast does not support lamp hours then the Line Controller is to provide the 
tracking. 

 
1.4.7 Maintenance and Ballast Replacement 

The Line Controller is to monitor the connected DALI Lines are to provide status and error information 
for DALI Lines, ballasts and lamps. The maintenance software is to identify a faulty ballast and 
address and reconfigure the replacement ballast with a simple point and click operation. 

 

All group, scene and configuration settings are to be restored to the DALI ballast. 
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1.5 Room Controller 
DALI Room Controllers are required to provide control for a room or office. The Room Controller is to 
accept inputs from a push-to-make switch and from an occupancy sensor. The switch is required to 
provide the occupant with manual on/off and dimming control of room lighting while the occupancy 
sensor ensures that the lights do not remain on when the room is unoccupied. The DALI Room 
Controller shall be equal to the DALIcontrol DCDALI-0402 from Clipsal. 

 

The Room Controller is to include the following features: 
 

x Single button dimmer, eg. On|Off and Up|Down 
 

x Occupancy Sensor input 
 

x Manual ON / Auto ON setting 
 

1.6 Wallplates 
Wallplates with push-to-make switches are required to provide the occupant with manual control of 
the workspace lighting. The switches are to be configurable so that they can issue different DALI 
commands depending on the usage requirements of the space. The switches are to be connected to 
a DALI control device equal to the DALI Control DCDALIO-0402 from Clipsal. The switches shall be 
Impress 30PBBP-GP or 60PBBP-GP from Clipsal, as indicated on the drawings. 

 

Uses of the switches include but are not limited to the following: 
 

x Toggle button, eg. On|Off 
 

x Single button dimmer, eg. On|Off and Up|Down 
 

x On and Up button 
 

x Off and Down button 
 

x Scene button, eg, Scene 1 
 

x Multi-scene button, eg Scene1, Scene2, Scene3, Off 
 

A typical wallplate configuration for an office space consists of a single button providing toggle on/off 
and dimming capabilities. A typical configuration for a meeting room consists of a 4-button wallplate 
providing 2 scene buttons, an on/up button and an off/down button. 

 

It should be noted that many buttons require an override sequence for after hours operation as 
detailed in the specification control schedule. 

 

The location of the required wallplates is provided in the accompanying drawings. 
 

1.7 Occupancy Sensor Interface 
The DALI occupancy sensor interface is used to control a group of ballasts depending on the 
occupancy of an area as determined by occupancy sensors. The interface is to operate with one or 
more occupancy sensors that provide a contact closure output such as the DCPIR360-S Sensor from 
Clipsal. 

 

The group of ballasts to be controlled is to be configurable allowing the space to be reconfigured or 
modified without changing the fixture wiring. 

 

The lighting level activated when the sensor detects a change in occupancy is to be configurable to 
match the use of the space. 

 
1.8 Light Sensor Interface 
The DALI light sensor interface is used to control the level of a group of ballasts depending on the 
light level of an area as determined by a light sensor. The light sensor interface is typically used to 
control a group of ballasts adjacent to a row of windows. 

 

The group of ballasts to be controlled is to be configurable allowing the space to be reconfigured or 
modified without changing the fixture wiring. The light level sensor will be a DCPE-S from Clipsal. 
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When the group is on the light level is raised or lowered depending on whether the light level 
determined by the light sensor is above or below the setpoint. 

 
1.9 Partition Controller 
The Partition Controller is required for meeting rooms that have a movable dividing wall. The 
controller enables a wall switch in each room to control either the local room or the combined space 
depending on the position of the dividing wall. When the dividing wall is closed the wall switches 
control only the local room. When the dividing wall is open both wall switches control the combined 
space. 

 
1.10 DALI Relay and Output Modules 
The DALI Relay or Output Modules are required to provide ON/OFF control for non-dimmable loads 
such as fixed output electronic ballasts, incandescent lamps, fans and motors. The modules are to 
accept DALI commands over the DALI Line allowing modules to be placed adjacent to the load to be 
controlled. 

 

The DALI Relay or Output Modules are to be provided as indicated on the accompanying drawings. 
 

1.11 DALI Blinds Controller 
DALI Blinds Controllers are required to allow blinds and curtains to be incorporated into the lighting 
control system where indicated on the accompanying drawings. The controller is to be fully DALI 
compatible allowing the blinds to be integrated into DALI scenes. 

 

The blinds controller should have two independent control channels each with two single pole volt free 
contacts capable of switching the required load. 

 

The blinds controller is to include a status LED and relay state indicators. The status LED is to provide 
status and fault indication. The relay state indicator LED’s are illuminated when the respective relay is 
closed. 

 

The relays in the blinds controller are to be internally isolated permitting separate mains phases to be 
controlled in one unit. 
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2 SELF CONTAINED EMERGENCY AND EXIT LIGHTING SYSTEM 
 

2.1 General 
The lighting system is to include monitoring and testing of the emergency luminaires and exit signs 
such that a separate monitored emergency lighting system is not required. 

 

Emergency luminaires and exit signs shall be provided and installed throughout the building in 
compliance with the requirements of AS/NZS 2293 and the Building Code of Australia (BCA). All 
emergency luminaires and exit signs are to be monitored and tested in accordance with the 
International DALI Standard for self-contained emergency lighting converters. 

 

The scope of the emergency and exit lighting system includes: 
 

 Provide self-contained emergency luminaires as shown on the drawings. 
 

 Provide self-contained exit signs as shown on the drawings. 
 

 Provide a centrally monitored emergency lighting system using the DALI lighting 
control system. 

 

 Provide automatic testing facilities for all emergency luminaires and exit signs. 

The installation shall comply with the requirements of: 

 AS/NZS 2293 Emergency Evacuation Lighting in Buildings 
 

 Building Code of Australia 
 

 Local Government Authority 
 

 Fire Brigade 
 

2.2 Emergency Luminaires 
 

2.2.1 Single Point Emergency Luminaires 

All self-contained, non-maintained, single point fittings shall be provided complete with batteries, 
charger and DALI emergency inverter. The emergency luminaires shall be Sentinel recessed 
emergency fittings by Clipsal as scheduled on the drawings. 

 
2.2.2 Integral Type Emergency Luminaires 

Where shown on the drawings, normal lighting luminaries shall incorporate a non-maintained 
emergency lighting lamp, a self-contained power pack and a DALI emergency inverter. 

 
2.2.3 Illuminated Exit Signs 

All illuminated exit signs shall incorporate a maintained emergency lighting lamp, a self-contained 
power pack and DALI electronic control gear. 

 

All exit signs shall be of pictograph type with running man and directional arrows. The exit signs shall 
be capable of being mounted on ceiling, wall or suspended. The exit signs shall be Wafer LED exit 
fixtures by Clipsal. 

 
2.3 Addressing and Identification 
All emergency luminaires and exit signs shall be addressed with other luminaires on DALI Lines. The 
luminaires shall be identified by their unique DALI Line and fitting address. The address shall 
correspond with the report identification and the as-installed drawings. 

 

All emergency luminaires and exit signs shall provide visual feedback to the DALI emergency identify 
command in order to easily locate a luminaire. 

 
2.4 Automatic Testing 
All emergency and exit lighting shall be able to perform a battery discharge test according to the 
required emergency standard (e.g. IEC 62034, AS/NZS 2293). 
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In order to maintain the integrity of the emergency lighting system, duration testing shall be conducted 
in sections so that adjacent emergency luminaires are not tested together. 

 

Tests may be initiated manually from the computer, scheduled by DCBMx-1608 Line Controllers, 
triggered by a switch at the switchboard or started automatically by the luminaire using the built-in 
DALI auto test function. 

 
2.4.1 Emergency Status 

The DCBMx-1608 Line Controller and the Emergency Monitor software shall indicate the status of the 
emergency luminaires as designated by the DALI emergency standard. The control system shall 
display when the fitting is in emergency stand-by mode, when a test is pending or running, and the 
date and result of the last test. 

 

In the event of a failed test the DCBMx-1608 Line Controller and the Emergency Monitor software 
shall indicate the reason for the failure as reported by the emergency failure information as stipulated 
by the DALI emergency standard. 

 

The result of a test and its validity shall remain unchanged until a new test is performed. 
 

If a test can’t be started or is interrupted due to an emergency situation (mains failure), the test shall 
be automatically delayed until the battery is recharged. 

 
2.4.2 Reporting 

Results of discharge tests at practical completion shall be recorded and stored in the logbook. The 
logbook shall be retained on site. 

 

The system shall be capable of displaying the lamp hours of a luminaire in normal operation and in 
emergency operation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



FOR LANDSCAPES AND GARDENS R

 More efficient water usage.

 Greater application uniformity.

 No run-off, overspray or evaporation.

 Reduced weed growth.

 Healthier plants.

 Less pest and vandal damage.

 No irrigation down-time  

 (Area can be used all day, every day).

 Reduced pumping costs.

 Controlled application of effluent water. 

ADVANTAGES

ARE YOU LOOKING FOR:

 Application versatility?

 Safe and Environmentally  
 friendly systems?

 Precise water application?

 Low maintenance and  
 running costs?

Drip-In™ with Rootguard® is the most 
technologically advanced subsurface 
irrigation system available. Through 
revolutionary Rootguard technology,  
Drip-In with Rootguard delivers optimal  
water application directly to the root zone 
while impeding roots from clogging the 
emitters. Drip-In with Rootguard is suited 
to the irrigation of lawns, shrub areas, 
median strips, public recreation areas, sports 
fields, corporate gardens, car yards, parking 
islands and vandal prone areas. Drip-In with 
Rootguard is also a solution for golf course  
applications including bunker edges,  
bunker tongues, tees and greens.

P R O F E S S I O N A L ,  F L E X I B L E  A N D  R E L I A B L E

Installation on North Terrace, Adelaide. 
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 Flushing keeps the Drip-In with  
 Rootguard dripline clean. Any particles  
 that accumulate at the end of the  
 submains and driplines will be expelled  
 from the system. This process can be  
 automated or done manually.

 How it Works

 Toro Drip-In with Rootguard dripline  
 features patented, Rootguard   
 technology, which prevents roots   
 from clogging irrigation emitters. The  
 pre-emergent, TREFLAN, is impregnated  
 into the emitter during the moulding 
 process and requires virtually no   
 maintenance. There are no filters   
 to change and no chemically   
 treated disks to handle, making it the  
 safest subsurface system on the market.  
 Once  Drip-In with Rootguard is  
 installed in the ground, the slow   
 release of TREFLAN creates a barrier   
 around the emitter. Roots are directed  
 away from the emitter opening, ensuring  
 optimal water application.

Drip-In with Rootguard protection inhibits root 
intrusion directly at the emitter opening.

ROOTGUARD® TECHNOLOGY

FOR LANDSCAPES AND GARDENS

Operation Indicator
 A visual indicator that pops-up  
 during each subsurface irrigation cycle.  
 (Part Number DL-MP9, Drip Tube   
 Operation Indicator)

Automatic Line Flushing Valve
 Provides for system flushing  
 each time the system is  
 started.

 Install at furthest point from  
 the water source.

 Install in valve box with gravel bed  
 capable of absorbing about 4 litres  
 of water.

Drip Zone Valve Assembly
 Place the assembly before each  
 drip zone.

 Assembly to include ball valve,  
 Y-filter, control valve, pressure  
 regulator and necessary fittings.

 Precise Water Application

 Flowers, shrubs and grass will receive  
 the precise amount of water required for  
 proper plant health, while at the same  
 time eliminating water marks on   
 expensive hardscapes such as walls,  
 glass or signage.

 Safer Surroundings

 When Drip-In with Rootguard is installed  
 below ground, the landscape surface  
 is free from irrigation equipment that  
 may disrupt activities or cause injury.  
 Over spray and irrigation run-off are  
 minimised as the water is applied directly  
 to the root zone, therefore slippery   
 walkways are no longer a liability.

 Design Flexibility

 Drip-In with Rootguard fits narrow and  
 odd-shaped landscapes perfectly. Irrigate  
 trees, shrubs, ground cover and turf in  
 virtually any landscape area. 

FEATURES

 Environmentally Friendly

 Irrigating with Drip-In with Rootguard 
 saves water. Irrigation takes place at or 
  below grade so there is minimal water 
 loss due to mist, evaporation, run-off 
 or wind. In addition, the amount of   
 chemigation and fertigation required  
 to maintain the  health of your landscape  
 is decreased since these are applied   
 directly at the root zone. Drip-In with  
 Rootguard requires less handling, so it  
 is safer than any other sub-surface   
 irrigation product on the market.

 Pressure Compensated Version

 Drip-In with Rootguard is also available in  
 a PC version. Pressure compensating  
 emitters allow for longer run lengths and  
 cope with steeper and undulating terrain,  
 making difficult design scenarios easier.  
 Pressure compensating, self-cleaning  
 emitters provide precise water application.  
 Available in 30 and 40cm spacing.

MAINTENANCE TIPS

 Clean the filter as often as necessary.  
 In new installations the filter should be  
 checked frequently. When using clean  
 potable water sources, two cleanings  
 a year should be enough.

 Problem detection is not complicated.  
 Leaks can be found easily by walking  
 the system and looking for excessively  
 wet areas. Pressures should be checked 
 routinely and compared to the design  
 parameters.  
 

 Air/Vacuum Relief Valves
 Essential to provide vacuum relief within  
 the irrigation system. (Part Number 101VB15)

 Recommended on all high points of an  
 irrigation system to provide vacuum  
 relief at system shutdown.
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SUGGESTED DRIP LINE & DRIPPER SPACING

APPLICATION RATES

MAXIMUM RECOMMENDED 
RUN LENGTH 13MM DRIP-IN  
PC WITH ROOTGUARD

All pressure compensating tube run lengths 
are based on a minimum operating pressure 
of 100 kPa, single laterals and flat ground.

Lawned Areas

Borders/Median Strips

Carparks

Golf Courses

 The interval between irrigations depends  
 on the soil type. Light (sandy)  
 soil should be watered frequently with  
 short irrigation duration. Heavy (clay)  
 soils can be watered less frequently  
 with longer irrigation duration.

 Maximum daily plant requirements, lateral  
 depth and soil types should be used to  
 establish the emitter spacing in the dripline,  
 as well as the flow rate of the emitters.

 Irrigation time should not exceed the  
 soil’s infiltration rate.

IRRIGATION FREQUENCY

 Backflow prevention regulations require  
 the installation of a Reduced Pressure Zone  
 (RPZ) device by a licensed plumber. These  
 need to be checked on an annual basis. 

 Contact your local water authority   
 regarding exact requirements. 

INSTALLATION OF DRIP-IN  
WITH ROOTGUARD

STORAGE

 It is important that the rolls of tube are 
  installed below ground as close to the  
 time of manufacture as possible. The  
 TREFLAN release rate is affected by the  
 temperature, the higher the temperature  
 the greater the release rate. 

 When the rolls need to be stored prior  
 to installation, they should be stored  
 in a dry, well ventilated place out of  
 direct sunlight. It is recommended that  
 Rootguard® tube be installed as close as  
 possible to the time of manufacture. Do  
 not store for more than six months from  
 the date of manufacture, until installation.
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For Customer Service Call  
Toro Irrigation on 1300 130 898

RFOR LANDSCAPES AND GARDENS

MAXIMUM RECOMMENDED RUN LENGTH 16MM DRIP-IN WITH ROOTGUARD

MAXIMUM RECOMMENDED RUN LENGTH 20MM DRIP-IN WITH ROOTGUARD

All non-compensating tube run lengths are based on a variation in discharge of   10% of the nominal dripper flow rate, single laterals and flat ground.

MAXIMUM RECOMMENDED RUN LENGTH 16MM DRIP-IN PC WITH ROOTGUARD

MAXIMUM RECOMMENDED RUN LENGTH 20MM DRIP-IN PC WITH ROOTGUARD

All pressure compensating tube run lengths are based on a minimum operating pressure of 100 kPa, single laterals and flat ground.

All non-compensating tube run lengths are based on a variation in discharge of   10% of the nominal dripper flow rate, single laterals and flat ground.

All pressure compensating tube run lengths are based on a minimum operating pressure of 100 kPa, single laterals and flat ground.
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aquaBUBBLER - your itfresh wa er drink ng solution

aquaBUBBLER
d r i n k i n g f o u n t a i n s o l u t i o n s

COMPANY PHILOSOPHY

At                       , we are 
committed to long-term 
relationships with our clients. 
We provide you with ongoing 
support and advice on innovative 
fresh water drinking solutions. 
Our sustainable solutions will 
help you meet your needs both 
now and in the future. 

* This brochure is printed on sustainable plantation paper.

d r i n k i n g f o u

M: 0437 337 343    T: 03 9415 6676    F: 03 9415 6672
PO Box 1737 Collingwood  Victoria 3066 
E:  info@aquabubbler.com.au    
    

Waterford Trading Australia Pty Ltd.                                
ABN :  11 369 912 964
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aquaBUBBLER - delivering hygienic drinking water solutions

the drinking fountain with water-bottle filler

Fountain tap and water bottle filler 
.  Large self closing push button

.  Removable water exit nozzle for easy cleaning
.  Non-squirt water exit nozzle
.  Grade 352 brass (with technical chrome)
.  Adjustable water pressure
.  Vandal resistant

Stainless Steel Dish
.  Marine grade 316 stainless steel
.  Rubbish free
.  Water free
.  Blockage resistant design

S-trap
.  Eliminates drain smells and blockages

Pressure regulator
.  Adjust water flow for water efficiency 

Isolating tap 

Inline strainer
.  Filters larger particles

High impact PVC casing
.  Modern vandal resistant durable 
.....material
.  Secured to concrete by galvanized 
.....steel frame
.  Graffiti and UV proof paint 

* Water filtration system (optional)
* Refrigeration (optional)

* All components meet or exceed Australian and New Zealand  standards for potable water
Custom colours to suit your school are also available

Pilbara 

Red

Gum

Leaf 

Green

Chilli

 Red

Denim 

Blue

Rich 

Blue

Olive
Charcoal

Grey
Aqua

colour palette

Fountain Tap
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 S P E C I F I C A T I O N S

Dimensions   width 200mm, depth 390mm, height 290mm
Weight   13 kg
Performance   15 litres/hr chilling capacity at 6°C based on 23°C ambient temperature
Electrical   240 volts, 1/12 hp, 50Hz, 0.8 amps, 2 metre, 3 pin cable
Compressor  Theoretically sealed compressor, Automatic overload protection
Condenser  Fan assisted convection cooled compressor/condenser set up
Refrigeration   Non-toxic, non-flammable, ozone friendly R134A
Insulation  Extra high density foam insulation 
Tank   Sealed stainless steel 1.5 litre tank
Water connections Inlet, outlet and drain - all 1/4” OD

W A R R A N T Y

12 months warranty

MICRO CHILLER
*
*
*
*
*
*
*
*
*
*
*
*
*

Silent running
Fully automatic operation
30 cups of chilled water instantly
Very cool running
Energy efficient 
Environmentally friendly
Extra high density foam insulation
Easy installed
Australian designed and manufactured
Full metal chassis and case
Superior quality components
Capillary controlled factory pre-set thermostat
Argon purged to ensure oxidation

1300 213 774
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CSU GUIDELINES FOR CONTRACTORS INSTALLING 
GALLAGHER ACCESS CONTROL AND SECURITY 
SYSTEM 
 
Please note the following specifications detail equipment standards– final 
design must be authorised by the CSU Gallagher Custodian.   
 
It is also to be noted that in 2011 Cardax had a name change to Gallagher; 
components of these products are one and the same. 

 

SECTION 1  

1.1 OVERVIEW 
This document details requirements for the installation and configuration of Gallagher security 
& access control products on-site at the Charles Sturt University. The implementations of the 
processes within this document are to be applied and tailored specifically to each installation to 
meet the needs of the University. 
 

1.2 SCOPE OF WORKS 
 

This general specification will detail the performance requirements for the works that are to be 
carried out. This shall apply to the installation, supply or service of security and access control 
solutions to be delivered to the Charles Sturt University. 

 
1.3 PROJECT REVIEW PROCESS 

In the best interest of both the Charles Sturt University and the contractor it is a requirement 
that once final planning of scope and design of a security & access control solution has been 
defined it is submitted to the CSU Gallagher Custodian. A final review of the proposed design 
and the day-to-day functional operation of the planned installation will be carried out. 

SECTION 2  

TERMS AND CONDITIONS 

2.1 CONTRACT MANAGEMENT 
 
The tenderer will at its own expense agree to and appoint one single person of contact (e.g.  
Account Manager) to oversee any consequent relationship between the successful tenderer 
and the CSU Project Manager.  The Contractors Account Manager will oversee the resolution 
of any problems encountered during the term of the installation contract and DLP Maintenance 
period. This representative must be available (as a minimum) to attend monthly meetings 
between CSU Campus Services, the Project Manager and the Contractor as required. 

 
2.2 ON SITE HOURS 

 
The successful tenderer will not be permitted to commence on site any earlier than 7:00am or 
work later than 6:00pm or carry out work on Sunday unless agreed to in writing prior to 
commencement of the works by the Project Manager.  In the event of approval of early start or 
late finish work being approved, care shall be taken to ensure that the operation of power tools 
is minimized, that noise suppression measures are in place and that the building’s perimeter is 
not breached without the knowledge of the on-site security officer and or the CSU Campus 
Services Manager. 
 



2.3 DRESS, LANGUAGE AND NOISE 
 
All operatives under the control of the successful tenderer shall adhere to standards of conduct 
acceptable to the general community with respect to language and dress. Installers should 
behave in a manner that is consistent with a diverse, including multi-cultural workplace, within 
a sophisticated university environment. 
 
All personnel shall carry security licences and wear Visitor ID’s supplied. 
 

2.4 PROGRAM 
 
The successful tenderer shall submit a works program to the Project Manager for carrying out 
the works and shall adhere to the agreed program without undue interruptions or absences. 
 

2.5  OWNERSHIP OF DATA 
 
CSU shall immediately own, upon its creation, all data and information howsoever created 
and in whatever form held by the Contractor or any third parties in performing the services or 
otherwise for the purposes of this Contract.   
 
CSU shall own the copyright and intellectual property rights in any database created for the 
systems. In addition, any and all database rights that are created will immediately vest in 
CSU. No client staff or visitor databases, passwords or IDs, site maps or system configuration 
information shall leave site.  
 

2.6 PROGRAM DELAYS 
 
The Project Manager shall be advised in writing of any interruptions to work owing to 
circumstance beyond the control of the successful tenderer. If the delay is prolonged the 
successful tenderers materials, plant and equipment shall be stored by the successful tender 
so as not to cause obstruction or inconvenience to the sites operations. The responsibility for 
secure storage will be that of the successful tender. 
 

2.7 EXTENSION OF TIME 
 
Applications for extensions of time to the agreed contract period shall be submitted in writing to 
the Project Manager within one week of the delay occurring. 
 

2.8 DELIVERY OF MATERIALS TO SITE 
 
The contractor shall be responsible for the goods and materials delivered to site and shall insure 
the materials as well as taking reasonable security precautions.  Wire and cables shall be 
brought to the site in their original packages with their labels intact otherwise they shall be liable 
for rejection. 
 
All wiring in which kinks or abrasions occur will be condemned and shall be replaced by the 
contractor at the tenderers own expense. 
 

2.9 CUTTING AND MAKING GOOD 
 
The contractor, except where otherwise specified, shall do all cutting away, coring, drilling, etc. 
necessary for the installation of the works and shall make good any surface or finishes affected 
by the cutting works.  All penetrations of building surfaces shall be made good and fire stop 
materials, if removed, shall be replaced to the satisfaction of the CSU Manager. 
 

2.10 INTERRUPTION TO SERVICES 
 
The successful contractor shall not interfere with the work of any other trade or building services 
already has in place on site.  If an interruption or alteration to the work of any other trade is 
required, the contractor shall advise in writing. 



 
2.11 DAMAGE TO BUILDING OR PROPERTY 

 
The contractor shall take all necessary precautions to avoid damage or losses to the building 
or property.  All damages, losses, charges or expenses incurred by Charles Sturt University, 
which are attributable to the contractor, will be charged to the contractor or a nominated insurer. 
 

2.12 HOUSEKEEPING 
 
All rubbish and trade wastes shall be removed progressively from the site.  During the progress 
of the work and at completion of the project, the work area/s shall be left in a clean and tidy 
condition. 
 

2.13 FEES AND CERTIFICATES 
 
The successful tenderer shall arrange all inspections and pay all inspection fees and certifier 
fees required by statutory authorities in connection with the class of work performed by the 
successful tender.  Copies of all certificates must be supplied to the CSU Campus Services 
Manager at Practical Completion and Copies retained in the as installed documentation. 
 

2.14 PRACTICAL COMPLETION 
 
The following minimum requirements must be met prior to Practical Completion being granted. 
 

 The works are commissioned and operational as intended and affected services and 
areas are made good, connected and operational as before; 

 The requirements of the statutory authorities having jurisdiction over the works have 
been dealt and/or complied with; 

 Detail work is complete; 
 The area of the work is secure; 
 The contractor’s hoists, cranes, scaffolding and other major items of plant have been 

removed from the immediate area of the site; 
 The whole areas of the works have been properly cleaned; 
 Operator training has been completed to the satisfaction of the CSU Campus Services 

and Consultant. 
 One set of as installed and operating manuals connected with the installation of all 

contractor supplied equipment and the names and phone number of subcontractors 
used in the project and/or for the service of that equipment has been submitted in 
accordance with the specification 

 Copies of all certificates of compliance obtained from the appropriate bodies have been 
submitted. 

 The system has been signed off by the appropriate consultants. 
 A 14 day fault free period must be achieved. 

 
2.15 DEFECTS LIABILITY PERIOD 

 
The Defects Liability Period shall be a minimum of 52 weeks from the date of Practical 
Completion.  If during the defects liability period any defects become apparent under normal 
use of the works and the defects are due to any cause including design, workmanship or 
materials for which the Contractor is responsible, the Contractor shall remedy the defects as 
directed by the Project Manager, without undue delay, at no cost to the CSU. The Contractor 
shall not be held responsible for the effects of fair wear and tear or accidental or deliberate 
damage during the defects liability period. A 14 day fault free period must be achieved to start 
Practical Completion. 
 

2.16 WORKMANSHIP 
 
Equipment shall be installed in accordance with the appropriate requirements of this 
specification, Australian Standards and the generally accepted principles of sound and safe 
practice. 



 
2.17 APPROVED INSTALLERS 

 
The installation and commissioning of the Gallagher Access Control and Intruder Alarm System 
is a specialised function, which should only be performed by companies and personnel who 
have an established record in this area. 
 
The Access Control and Intruder Alarm System work shall be carried out by experienced 
specialist security system supplier/installers who are accredited Gallagher Channel Partners 
and have all other necessary accreditations. 
 
The CSU Campus Services Manager shall consider application from installers who submit a 
detailed schedule of experience and reference sites where similar or the same equipment has 
been installed. All tenderers and their subcontractors shall be licensed to carry out the required 
security activity and operate under an NSW Master Licence in accordance with NSW state 
legislation. 
 

2.18 SECURITY LICENSES 
 
The contractor shall hold a current Master Licence under the Security Industry Act applicable 
to NSW.  All operatives performing security related work under the control of the Contractor 
shall hold a current licence under the appropriate Security Industry Act. All Contractors must 
have an ACMA Cabling Licence/ Registration and provide current details. 
 

2.19 NO VARIATION TO THE CONTRACT 
 
Provided that the scope of work and the technical requirements remain unchanged, and except 
when the work that has been carried out on site to the original design are affected, there will be 
no variation for the following: 
 
1. Minor Changes in building layout and structure design. (Where changes in building layout 

do not affect the positioning of the equipment) 
2. Minor relocation of rooms, doors, equipment etc. (within ten metres and provide the 

changes are apparent prior to the contractor performing the nominated works). 
3. Security Alerts and Operations. 
4. Security Checking procedures and pass control measures. 
5. Parking and Goods Delivery. 
6. After Hours works. 
7. Approvals required for specific works. 
8. Items of a minor nature not expressly mentioned in the drawings or Specification but which 

are necessary for the satisfactory completion of the works shall be supplied and executed 
by the Contractor at no additional cost to the contract. 

 
Provide all plant, Labour & Materials to complete the works & co-ordinate & co-operate with all 
other trades associated with this trade work and staff operating within the facility. 
 

2.20 CO-ORDINATION 
 
The Contractor shall coordinate in an effective and timely manner, in particular: 
 

 With the CSU Campus Services Manager and security consultant as per any 
arrangements. 

 
 With the Project Manager as per any arrangements. 

 
 With all of the required existing and planned services providers. 

 
 Co-ordinate with other services and trades. 

 



 Co-ordinate with all staff to minimise any disruption to normal work and procedural 
requirements and activities on site. 

 
Co-ordinate final security equipment locations with all other services details and trade 
disciplines on site and with reference to architectural, electrical, hydraulic and mechanical 
drawings. 
 

2.21 TESTING 
 

Testing for 100% BCA Compliance will be required at the completion of works. The contractor 
shall provide a BCA Compliance certification on the access control system at the completion of 
works and include the certificate in the as installed manual. 
 



SECTION 3 ACCESS CONTROL SYSTEM 

3.1 THE SYSTEM 
 
This specification calls for the supply, installation and commissioning of extension and 
modifications to the existing Charles Sturt University ACIAS system currently installed in 
various buildings and facilities in NSW. All sections of the Charles Sturt University ACIAS are 
to be installed in accordance with appropriate local and international standards. 
 
All access control doors must have forced door (FD) and door open too long (DOTL) alarms to 
help manage the various sites security. Break glass (BG) door releases will be required for 
electronically controlled egress doors where free handle egress door furniture is not installed. 
Request to Exit (REX) Buttons shall be used where fixed door furniture exists. The design for 
the Access system is to include monitoring of the emergency break glass units, forced door 
magnetic reed door contacts, electronic or electromagnetic locks, and electric strikes. 

 
Access controlled doors will remain unlocked for an adjustable period (initially set at 5 seconds) 
on presentation of an authorised card or activation of a REX Button.  On expiry of the selected 
time, doors must re-lock. A DOTL Warning will sound after 20 seconds and a DOTL alarm will 
report to Gallagher after 40 seconds.  
 
The system shall monitor the condition of inputs. The system shall be able to be programmed 
to apply a variety of conditions to the way in which these inputs are monitored and how they 
enunciate the condition of the inputs. All inputs must connect to an individual alarm input, the 
only exception is a set of double doors, where each leaf is to be monitored in series as one 
input. Inputs shall be in a Closed Status in their Normal condition, ‘input is inverted’ shall only 
be used to ensure correct door operation when REX buttons are installed. 
 
All hardware supplied will be of modern aesthetic design.  Where flush mount or streamlined 
equivalents of devices are available that maintain full functionality they will be determined 
suitable for installation. 
 
 
 

3.2 SERVICES INTEGRATION 
 

The successful tenderer will be required to adopt and develop the universities vision for 
centralised security management. In order to satisfy the requirements of this vision, provision 
will be made for building systems to be integrated into the Gallagher system. 

 
BMS/DALI INTEGRATIONS 
All new security installations will require provision for low level relay control and monitoring of 
Building Management Systems and Dali Lighting systems. The contractor will liaise with the 
site electrician to arrange the required system connections. 
 
This will include the monitoring of any cool room through the use of inputs into the Gallagher 
controller that will be programmed to trigger an alarm on the campus security phone on the 
alarm trigger. 
 
Outputs will be programmed to trigger relays to allow for Gallagher operation of Dali Lighting 
systems throughout the proposed installation. 
 
BUILDING SURVEILLANCE INTEGRATION 
Where a security surveillance suite is used in any new project there will be requirement for the 
system to be integrated with the Gallagher Command Centre software. It is a requirement that 
all installed cameras will be indicated and accessible from Gallagher site plans. These 
integrations will include authentication to ensure that only authorised persons have access to 
view the cameras. The tenderer will refer to the Charles Sturt University CCTV Specification for 
details on integration requirements. 
 



 
 
 
SYLLABUS PLUS INTEGRATION 
Provision will be made for all future installations to involve configuration of the system 
integration for the scheduling of access control doors to be controlled by the Gallagher Syllabus 
Plus integration. 
 
 

3.3 ACIAS PC 
 
The existing Gallagher Server shall control the ACIAS at all remote sites. There shall be no 
additional head end located at any remote site. All software required for the works is to be 
supplied by the contractor and shall be in the name of Charles Sturt University. The existing 
server shall have site plans installed by the successful contractor with each device represented 
by an icon at the CSU server. The Site Plans shall contain hyperlinks creating a hierarchy of 
interlinked site plans. The Site Plans shall be imported from CAD drawings of the site prepared 
by the successful contractor, to the satisfaction of the CSU Gallagher Custodian. 
 

3.4 CONTROLLERS 
 
The Gallagher 6000 High Spec Controller, with 8H or 4H plug in module shall be installed in 
Communications rooms as indicated on the drawings. 
 
All Gallagher equipment is to be installed in Gallagher Dual cabinets with Gallagher power 
supplies. Fire Trip compatible fuse cards shall be installed, with enough capacity for each 
powered lock relay to be individually fused. The Fire Trip card shall be monitored by a Gallagher 
input/s. All cabinets installed shall be complete with a lockable door, Gallagher master key 
compatible and must have a tamper alarm enabled. 
 

3.5 SPARE CAPACITY 

The successful tenderer shall allow 10% for future additional doors to be added. This 10% spare 
capacity is to include power, ports, inputs and physical space. 
 

 
3.6 OPERATING VOLTAGE 

 
All controllers are to be powered by a 240VAC GPO supplied by the CSU adjacent the 
controller. Provide any additional 240 volt AC mains power supplies to the system controllers 
and other devices as required for the works. Label all 240 volt AC mains power supplies. Where 
the Supply Authority requires inspection of equipment or the installation, the Contractor shall 
arrange for this inspection and payment of associated charges. 
 
The provision of all low voltage power to all cabinets, racks, monitors, switches, computers etc., 
is the responsibility of the successful contractor. 
 
This includes all cabling, conduit, wiring, terminal blocks, fuses etc., and any other items that 
may be necessary for the operation of the equipment. 
 
The minimum size of cables shall be 2.5 mm2 (7/0.67) for 240 Volt circuits and 1.0 mm2 
(7/0.40) for ELV power circuits. Due consideration shall be paid to voltage drop when 
calculating cable sizes. 
 
The supply circuit breaker shall be labelled "ACCESS SYSTEM - DO NOT SWITCH OFF" by 
the successful tenderer. 
 
All GPO’s that support the Access Control/Surveillance systems must be contained either within 
a secure communications room or within a locked cabinet. These GPO’s must not be directly 
accessible by unauthorised persons under any circumstances. 
 



3.7 BATTERIES 
 

 
All field equipment powered from the AC Mains supply shall incorporate a dedicated connection 
of ONLY re-chargeable Sealed Lead Acid batteries of 7.5 AH capacity to provide backup power 
in the event of Mains supply failure. Provide 12 Volt DC battery back-up with minimum capacity 
of 8 hours.  Any batteries required shall consist of maintenance free sealed lead acid cells. (The 
date shall be written on the exterior of the battery with a permanent marker). 
 
The equipment shall provide a suitable circuit to charge the batteries during normal operation. 
From flat the batteries will need to recharge to full capacity within 24 hours. The system shall 
be set up to monitor mains failure and low battery.  
 
 

3.8 POWER SUPPLIES 
 
The locks associated with the access control system shall be supplied from the Gallagher dual 
cabinet where the lock relay exists, the power supply must provide minimum 12 Volt DC battery 
back-up with minimum capacity of 8 hours. Instances where the Gallagher Dual cabinet with 8 
Amp power supply will not will not meet this time period, additional Gallagher dual cabinets with 
8 Amp power supply will need to be installed. If power supply exceeds 7.5 Amps, Additional 
Gallagher Dual Cabinets with 8 Amp power supplies will be required. These cabinets must be 
labelled to show they are power supplies only and which relays they are providing power to, in 
this instance notes shall be placed against affected devices in Gallagher programming. 
  
All cabinets installed shall be complete with a lockable door, Gallagher master key compatible 
and must have a tamper alarm enabled. 
 
The power supplies shall be connected to the base building Fire Indicator Panel (FIP) via the 
fuse card. The successful security contractor must Liaise with the fire contractor and pay all 
costs associated with the connection to the FIP, including any testing. 
 
On activation of the building fire alarm the fuse card is to trigger and the ability to remove power 
from individual doors shall be achievable through this device. Any FIP which has the ability to 
affect a Gallagher access control door must be monitored by the Gallagher system as an input. 
 
The Fuse Card/Fire Trip, Battery Low/Fail and Mains Fail shall be monitored individually by the 
ACIAS. 
 
 
 

3.9 PHYSICAL ENCLOSURE PARAMETERS 
 
All equipment enclosures shall be steel fabricated and powder coated. All field equipment shall 
be fitted with cabinet tamper detection capable of detecting any attempt to remove the cover 
and any attempt to remove the enclosure from its mounting surface. Tamper switches are to 
be monitored. 
 
All Gallagher equipment shall be installed in Gallagher dual cabinets complete with a Gallagher 
8 Amp power supply, lockable door, and must be Gallagher master key compatible. Each 
Cabinet must have a tamper alarm enabled. No cable entry shall be achieved through the 
underside of a Gallagher dual cabinet. A minimum of 2x 7 Amp batteries must be installed per 
power supply. The sticker provided by Gallagher for every cabinet, controller and expander 
must be filled out neatly, in pencil and be identical to the completed and approved programming 
names in the head end. The sticker must be neatly fixed to the inside of the cabinet door. 
A cabinet lock shall be supplied by the Contractor for all new cabinets at each location. These 
must be keyed consistent with Gallagher cabinet locks. 
 
 



3.10 KEYPAD CONTROL 
 
The ACIAS system shall have multi-tenancy capacity for the monitoring and operation of 
different areas independently. This shall be achieved by using a T20 Multi Tech Terminal, Black 
in colour at the main staff entry door.  
 
 
The system shall be capable of being used in a multitude of environments with all aspects of 
operation and programming being fully customisable to suit the needs of the client. 
 
Standard height of keypads will be 1500mm to allow best visibility of the LCD panel. 

 
3.11 ALARM OUTPUTS 

 
Internal and external audio visual alarm units are to be installed both externally and internally 
to the site. External audio alarms are to reset after 8 minutes. Internal audio visual alarm units 
shall continue to operate until the alarm is reset. External visual alarm units are to include a 
flashing blue strobe light.  
 

3.12 ALARM INPUTS 
 

Four-state monitoring shall be used on all alarm inputs. A short or open circuit on the input shall 
force the Main Control Panel to activate a tamper alarm for that input and report the fault to the 
server. Alarms generated from the ACIAS include, FD & DOTL alarms, Break Glass alarms, 
Intruder Detection alarms and tamper alarms, mains fail, battery low and communications 
failure. Inputs are to be installed as a Normally Closed device and shall present as Closed 
status in the software. The only Inverted inputs shall be REX buttons. 
 
All End of Line Resistors shall be encapsulated within the devices and be 4K7/4K7 
 

3.13 NETWORK COMMUNICATIONS 
 
A dedicated network connection point will be supplied by CSU at the location of the main control 
panel.  The contractor is to cable to this point of connection. CSU will provide the necessary 
switch to allow connection to the CSU network. Any device connected to the CSU network will 
need to be DHCP compliant, written consent from the CSU Gallagher Custodian to install Non-
DHCP compliant hardware must be obtained, before the installation of the hardware. The 
contractor must use a DHCP compliant version of hardware if one is available from the 
manufacturer. 
 
The successful contractors shall liaise with and take direction from the CSU Networks 
Infrastructure personnel based in each Campus. All Network cabling installed in the patch 
rooms for the ACIAS shall be Pink and labelled security 
 
 

3.14 SYSTEM PROGRAMMING 
 

This programming will include all requested door groups, individual doors including names, time 
zones, alarm points, text and location names and site plans complete with icons etc. The ACIAS 
is to be supplied with all programming, equipment, hardware, software, cabling and ancillary 
services as required to provide a complete Access Control System and is to be functional in all 
respects. 
 
All Programming includes the continuation of all CSU specific functions including but not limited 
to, action plans, icon assignment, Alarm instructions, SMS notifications and external door 
lockdown. Gallagher is programmed via individual Building Divisions, this should be completed 
in consultation with the CSU Gallagher Custodian. 
  
Naming convention must be followed at all times, all devices attached to a door must have the 
same name as the door, with the addition of the ‘device programmed name’ (as below). Doors 



must have individual access zones named the same as the door, if a door requires two access 
zones, ‘Entry’ and ‘Exit’ shall be added to the door name for those access zones. 
 
Naming convention will be obtained from CSU Web Site FM Central  at this link 
https://fmcentral.csu.edu.au/SISfm-Enquiry/CSU/login.aspx. For access control doors, the 
room number used will be the room being entered.  
 
Below are two examples of the naming convention to be followed. 
 
 Building Code 

(4 digit) 
Room Code 
(3,4 or 5 digit) 

Description 

Item Location 0253 103 Office Supervisor 
Programmed Gallagher Name 0253 103 Office Supervisor 
Item Location 1412 411 Meeting Room 
Programmed Gallagher Name 1412 411 Meeting Rm 

 
 
Devices shall be named as per the above naming convention, with the inclusion of the ‘Device 
Programmed name’ added to the end of the ‘Programmed Gallagher Name’. 
 

Physical Device Device Programmed name 

Reed Switch Reed 
Lock Sense LS 

Tongue Sense TS 
Hub Monitor Hub 

Request to Exit REX 

Break Glass BG 

Lock Lock 
Door open too long DOTL 

Passive Infrared Detector 90 PIR 
Passive Infrared Detector 360 PIR 360 

Duress Button Duress 

Fridge Alarm Fridge 

Freezer Alarm Freezer 

Cool Room Alarm Cool Room 

Tamper Tamper 

Mains Fail Mains Fail 

Battery Low  Battery Low 

 
 
 

3.15 SOFTWARE 
 

All software required for the works is to be supplied by the contractor and shall be in the name 
of the Charles Sturt University. Each door shall be provided with a license on a per door basis. 
 

3.16 ACCESS TO STORED INFORMATION 
 

User Authentication passwords shall be utilised and programmed by the successful tenderer to 
ensure only client authorised employees (i.e. Not contract security guards) can remove event 
records, passwords, user information and set up parameters. Any function that involves access 
to tools that allow the modification of system infrastructure hardware or software must be 
password protected. These passwords must reside with the client. 
 
 



3.17 SITE PLANS 
 

On commissioning, Gallagher Site Plans will be completed for the project these will be built on 
images produced from AutoCAD DWG files with all unnecessary Layers removed. Naming will 
be easily legible. Current Alarm Zone, Lockdown and Critical Power failure status will be clearly 
visible on the Site Plans. All Doors, PIR’s, Alarms, T20 Terminals and Cameras will be shown 
on the Site Plans. 

 
 

3.18 CARD READER 
 
Gallagher T11 Multi Tech Readers, Black in colour shall be installed, if a T11 ( footprint 115mm 
x 70mm) will not physically fit a T15 Multi Tech Reader, Black in colour can be used (footprint 
139mm x 44mm). The final site positions of the individual readers shall be agreed with the CSU 
Campus services representative and sub-contractor, taking into account appearance, 
functionality and wiring access. All readers shall be mounted at the same height throughout the 
installation at a height complying with DDA and no more than 400mm from the door to be 
controlled. 
 
Standard height will be level with the door handle or at 1100mm where no other reference is 
defined. 
 
 
Card Readers shall not be mounted Back-to-Back on either sides of a wall, however shall be 
mounted offset at a distance to maintain integrity of card reader operation. 
 
The Readers shall be installed in locations as directed by the CSU Campus services manager. 
 
The Gallagher installer is also required to programme the CSU Mifare keys into all Gallagher 
Mifare readers prior to installation 
 

3.19 APERIO WIRELESS ACCESS CONTROL 
 
The Gallagher integrated Aperio wireless door escutcheon is the prescribed product to be used on all 
internal doors requiring a lock. The readers for these escutcheons are embedded in the escutcheon.  
The Aperio escutcheons are to be supplied and programmed by the successful tenderer in accordance 
with plans supplied and include the CSU Campus Services Manager’s requirements. 
 
All Aperio hardware is to be purchased and installed via authorised Gallagher dealers and must include 
firmware installed by Gallagher.  Standard Aperio hardware from any other source will not be accepted. 
 
Aperio is not to be used for external doors or timetabled spaces. 

 
 

3.20 SALTO WIRED (HOT SPOT) ACCESS READER 
 
Where Salto system is required the Salto wired hotspot reader shall be installed externally to 
the main front entry of the building as directed by the CSU Campus services manager. This 
reader shall open the door on presentation of a valid, authorised card. 
 
This shall be configured so the Salto Card operates the door via a Gallagher relay. The Salto 
controller must be connected to the Gallagher system via the Gallagher server which shall 
operate the door. Both the Salto and Gallagher server must be on the CSU VLAN Network. 
 
Naming of the doors shall be as directed by the CSU Campus services manager.  
 
 



3.21 SALTO OFFLINE ACCESS CONTROL – REMOTE AREAS ONLY 
 

 CSU integrates its Gallagher platform with the Salto offline Access Control system. These Salto 
readers are embedded in the door handle or padlocks with the reader configuration downloaded 
to the reader. The Salto readers are to be supplied and programmed by the successful tenderer 
as detailed on the plans supplied and are to be programmed in accordance with the CSU 
Campus Managers requirements. Salto is no longer used for mainstream buildings; it has been 
replaced by Aperio as the prescribed product for all internal doors requiring a lock. Salto can 
be used in remote areas where there is no data connection, IE farm gates, sheds ETC.  
 
The Gallagher installer is required to program the CSU Mifare keys into all Gallagher Mifare 
readers prior to installation. 
 
There will be no installation of Salto Offline access control doors on external doors due to 
maintaining live system auditing capabilities. The only exception being plant rooms with no 
through access. 
 
Naming of the doors shall be as directed by the CSU Naming conventions via the Campus 
services manager.  
 
 

3.22 CARDS 
 
Cards supplied by CSU. 
 

3.23 BREAK GLASS UNITS 
 
Emergency break glass units shall be a Trojan Emergency Exit device mounted 900mm-
1200mm above the floor on the side that faces a person seeking to exit. This unit shall remove 
power from the locking device and generate an alarm on the Access System. All break glass 
units shall be mounted at the same height throughout the installation of all buildings. All break 
glass units shall be monitored by the ACIAS and generate an alarm 24/7 if activated, if the 
break glass affects an access control door it must be programmed in the ‘emergency release’ 
section of the door programming. The break glass sounder must be connected for local audible 
function. The unit shall be installed in a manner which will allow the future installation of a Trojan 
Em Rex Cover, if required. 
 
Emergency break glass units shall be installed in the locations detailed on the plans provided. 
The exact location shall be agreed with the architect, interior designer and sub-contractor, 
taking into account appearance, functionality and wiring access. Emergency break glass units 
are to be installed and are required on all access doors where egress is controlled by an 
electronic locking device and free handle egress is not supplied. 
 
 

3.24 DOTL AND FD ALARMS 
 
All access control doors will have forced door (FD) and door open too long (DOTL) alarms to 
help manage the site security. 
 
The alarm shall be an audio visual warning device located on the secure side, above the door, 
on the ceiling. This alarm shall be an Aritech AI 673 unit. 
 
The exact location shall be agreed with the architect, interior designer and sub-contractor, 
taking into account appearance, functionality and wiring access. 
 
All access control doors will require a standard reed switch to achieve this functionality. 
 
 



3.25 REX BUTTON 
 

A Request to Exit (REX) Button shall be a Trojan Touch to Exit device. All REX buttons shall 
be mounted at the same height throughout the installation. This Device will be monitored as an 
input in the ACIAS only and shall not control the lock locally. REX inputs will need to be inverted 
through the software to work correctly when attached to doors. 
 
REX Buttons shall be installed in the locations where fixed handles or magnetic locking are 
used. The exact location shall be agreed with the architect, interior designer and sub-contractor, 
taking into account appearance, functionality and wiring access. 
 
All Free Handle doors shall have a rex input monitoring the free handle action.  
 

 
3.26 DOOR HARDWARE  

 
The CSU currently uses electronic mortise locks (Lockwood 3582ELMO or 3570ELMO) on 
most ACIAS doors. The successful contractor is to allow for all cut outs, core drilling and door 
transfer devices (LC8810 Cable Transfer) when installing electric mortise locks. 
 
Electric strikes are to be avoided unless expressly requested by the CSU Campus Manager.  If 
used they shall be Padde ES2100 or ES9000 electric door strikes. These shall engage the door 
latch where used, without any backpressure on the latch hardware that will impede smooth 
operation of the door.  
 
Wire to, install and commission each device. Provide concealed wiring with easily serviceable 
connections for all door locks, reed switches and audio visual warning devices. Where electric 
strike locks are used on entry only doors, a REX input shall be used to override the FD alarms, 
emergency exit will be by monitored break glass unit if no free handle egress is provided. Where 
entry and exit readers are used no push button is required. Where an egress reader is used 
the ACIAS shall shunt the FD alarms and a monitored Break glass unit shall be used to exit in 
emergencies.  
 
Where electro-magnetic door locks are used (Padde Z8) as advised by the CSU Campus 
Manager, and an exit reader is not used, the CSU specified REX shall be used to override the 
FD alarms and a fixed handle shall be installed, emergency exit will be by monitored break 
glass unit. Where an egress reader is used the ACIAS shall shunt the FD alarms and a 
monitored Break glass unit shall be used to exit in emergencies.  
. 
 
On frameless Glass Doors use Padde Z8 and cable channel Systems. On frameless Glass 
Pivot Doors use the ES8000 V-Lock and cable channel Systems.  
 
Doors are to have local sounding audio visual door forced (FD), door open too long (DOTL) 
and break glass monitoring (BG) units installed, alerting personnel of an alarm activation.  
 
Where Salto Offline Access Control locks are to be used they shall be Gainsborough 4400SS 
or Lockwood 3572 series. 
 

Door 
construction  

Mortise lock Gallagher 
Part No.  

Salto 
Escutcheon  

Aluminium 
framed glass  

Gainsborough 
4400SS  

C866206  E9450U00IM36-
03  

Wooden Door  Lockwood 3572 
series  C866203  A9650U00IM36-

03 

 
With wooden doors the contractor must determine the thickness of the door and therefore the 
length of the spindle prior to ordering the escutcheons from Gallagher.  



 
The contractor is to identify CSU on the order so that the escutcheons are programmed with 
the CSU’s Mifare key at the factory.  
 
Note: The Gallagher installer is also required to programme the CSU Mifare keys into all 
Gallagher Mifare readers prior to installation.  
 
On framed glass doors, due to the narrow back set of the lock the handle can hit on the stop 
section of the door frame. The successful tender is to liaise with the builder and the door 
aluminium fabricator to allow for the Salto escutcheon to pass the stop section of the door 
frame.  
 
Provide all plant, Labour and Materials to complete the works and co-ordinate and co-operate 
with all other trades associated with this trade work. 
 
Note:    Care should be taken to ensure that the selection and application of the locks on the 
doors meet the relevant BCA codes. 
 
 

3.27 AUTO-DOORS 
 

Where auto-doors are included on-site, strict requirements shall exist for the operation of these 
doors. The auto door options board shall be supplied by the auto-door installer to allow 
monitoring of the doors open position and Lock status at a minimum to the ACIAS.  
 
During secure schedules the door will be operated by an authorised card and not by any other 
means, exit will be by means of a Gallagher monitored Trojan REX push button or Gallagher 
monitored Trojan break glass unit only. 
 
During periods of free access schedules doors will be required to open via PIR detection for 
entry and exit. 
 
 
 
In a state where the fire alarm is triggered or a break glass is activated the door will default to 
the always open position to allow free egress. In this state the DOTL alarm will be activated.  
 
 
 

3.28 MAGNETIC REED SWITCHES 
 
Magnetic reed door contacts shall be flush mount end on reeds, of rugged construction and 
fitted to the leading edge of the door frame. Magnetic reed door contacts shall be installed on 
each leaf of double doors as a single monitored Gallagher input in series. 
 
Magnetic reed switches shall be installed on all external perimeter doors for Monitoring 
Purposes. 
 
A Roller shutter door contact shall be installed on the secure side of the roller door. 

 
 

3.29 INTERCOM SYSTEM 
 
The intercom system shall consist of a master control unit located at the reception desk with 
stations located at the front entry door, rear goods delivery roller door and rear door.  
 
The intercom will allow the reception staff to talk to the person(s) waiting at the barriers for 
assistance. The reception will have the facility to open the barriers remotely from their station 
at the reception area.  
 



The intercom master station shall be a telephone style handset and allow the operator to call 
and answer each station individually. The remote control of the doors shall only be programmed 
to work during business hours when the site is in access. 
 
The intercom stations shall be constructed of an anti-vandal material and conducive to the 
architectural aesthetics of the building materials.   
 
The system shall be loud enough at the remote stations to be clearly heard over any traffic 
noise.  It is the intension and a requirement of this system that the reception staff be able to 
direct people to move on via the intercom system. 
 
 

3.30 LIFT CONTROL 
 

The final site positions of the individual readers within the lift cars shall be agreed with the 
architect, lift installer and sub-contractor, taking into account appearance, functionality and 
wiring access.  
 
The Reader Interface Modules shall be installed in the security riser on the same floor as the 
lift motor room.  
 
The Lift Module shall provide for “Normally Open” and “Normally Closed” Dry Relay Contacts 
to Enable/Disable Floor call buttons for each Lift Car to be controlled as detailed on the plans 
provided. These Relay Contacts shall be electrically isolated from the Access Control system. 
 
Access rights associated with a presented CSU Card will be checked for validity based on 
access time and any other access management function defined in the system. Floor call button 
access shall be granted or denied, dependant on the access privilege programmed in 
Gallagher. 
 
If the user does not have access to call the car, the car shall not move. The client will nominate 
the hours of operation of lift control. This may be 24/7 or after business hours only. 
 
 

SECTION 4 SECURITY SYSTEM 

 
4.1 SYSTEM DESIGN 
 

The system will be designed in a format that all major traffic passages are monitored through 
the use of passive infra-red detectors. When triggered during armed periods these PIR’s will 
activate both a local alarm and a remote Gallagher system alarm and will trigger a notification 
to the Campus security phone.  
 

4.2 VISUAL/AUDIBLE ALARMS 
 

There will be provision for a visual indicator or strobe to be visible at all major building entries. 
There is also requirement for a local audible alarm to be triggered on activation. 
 

4.3 DEVICE LOCATION 
 

Passive infra-red detectors will be located at all major entries and throughout the facility. All 
high traffic areas and high risk areas must be monitored.  
 
T20 terminals should be installed at major entry and exit points in highly visible locations, if 
possible in clear view of security cameras. 

 
 



4.4 ALARM PROGRAMMING 
 
During commissioning the alarms must be programmed with entry/ exit delay that is tailored 
directly to the installation. All building entry and exits will be programmed to trigger entry delay. 
 
Once the intruder alarm is triggered the system will be configured to send a notification 
message to the security phone and trigger a critical priority Gallagher Alarm. 
 
CSU Campus Services manager will designate authorised individuals that will be given 
permissions to activate and deactivate the security alarm systems. 
 

4.5 PASSIVE INFRA-RED / VOLUMETRIC DETECTORS 
 
These detectors shall be Rokonet Iwise DT, Cosmos Quad Passive Infra-Red or Sentrol RCR-
C or equivalent. 360 degree Volumetric Detectors shall be Aritech EV669 or Atsumi IR36E or 
IR110 or equivalent.  
 
All End of Line Resistors shall be encapsulated within the devices and be 4K7/4K7. 

 
  



 
 

SECTION 5 SYSTEM INSTALLATION 

5.1 CABLE RETICULATION 
 
All wiring shall be run inside the secure area of the premises with all cabling for the ACIAS 
concealed in ceiling spaces, wall cavities, equipment cabinets and field devices. All redundant 
wiring shall be removed. 
 
Where this is not possible, install surface mounted conduits.  
 
The tenderer shall survey the project site and take all notes and measurements necessary to 
provide a detailed and comprehensive understanding of the works specified.  
 
All terminations for the ACIAS are to be within cabinets, enclosures, panels, detectors, 
housings, etc. 
 
All network cabling installed in the patch rooms for the ACIAS shall be Cat 6e, pink and labelled 
security. 
 
All cable penetrations must be fire stopped by the successful tenderer as required by local fire 
codes and ordinances. ACIAS System conduits and sleeves must be fire stopped by the 
successful tenderer using a UL-listed fire stop putty or fire rated blanket approved for such use. 
 
Do not attach cables to ceiling hangers or any other service support. No cable, cable 
tray/ladder, cable duct or other horizontal cable component above the false ceiling shall be tied 
off to any light fixture, supports for any light fixture, electrical conduit, supports for any electrical 
conduit (Unistrut-Type structures excepted), sprinkler pipe, or any type of support for the 
sprinkler system. 
 
Wire and cables shall be brought to the site in their original packages with their labels intact 
otherwise they shall be liable for rejection. 
 
All wiring in which kinks or abrasions occur will be condemned and shall be replaced by the 
successful tenderer at the tenderers own expense. 
 
Provide all wire and cable required to install systems as indicated.  Wire and cable shall be 
sized to provide minimum voltage drop and minimum resistance to the devices being supplied. 
All cables shall be specifically designed for their intended use. Comply with equipment 
manufacturers’ recommendations for wire, fibre and cable. Colour codes shall be consistent in 
cables used for the same purpose. Comply with all applicable codes and ordinances; the 
insulation shall be to AS/NZS3000 as applicable. 
 
 
Where joining of wiring cannot be avoided, wiring shall be joined using solder within panels, 
cabinets or field equipment. Jointing of cables external to a device will not be permitted. 
 
 
 
Where wiring is to be run in the ceiling space it shall be neatly run in a regular manner and fixed 
at 1250mm intervals.  Multiple runs shall be tied together along the common route at 500mm 
intervals and shall be either fixed to a cable tray or catenary. Cables shall not be left lying on 
the false ceiling. If more than 25 cables are in a single bundle, cable tray shall be used. Cables 
will be neat, tidy and run in order so it is possible to follow a single cable in a run over its entire 
length. 
 
Due consideration shall be paid to voltage drop when calculating cable sizes. 
 



 
All wiring shall comply with the latest issue of the requirements of the Local Supply Authority 
and AS/NZS3000 where relevant, any additional requirements specified hereunder, and the 
installation and cable route shall be to the satisfaction of the Project Manager. 
 
The minimum size of cables shall be 2.5 mm2 (7/0.67) for 240 Volt circuits and 1.0 mm2 
(7/0.40) for ELV power circuits. Due consideration shall be paid to voltage drop when 
calculating cable sizes. 
 
 

5.2 CONDUITS GENERAL 
 
Where cables can be concealed satisfactorily in ceiling spaces, and wall cavities, or they are 
run inside the secure area, conduits are not required.  Where conduits are necessary, the 
following shall apply: 
 

 Conduits shall be of minimum size 25 mm diameter, circular in section and shall be run 
so as to enable cables to be drawn-in after erection; sufficient accessible junction boxes 
shall be used for this purpose. 

 
 Inspection fittings shall not be used for drawing in any cables. 

 
 Where conduits are run on the surface on outside walls or exposed to the weather or 

are at risk of physical damage, the conduit shall be class 'B' galvanised steel screwed. 
 

 Conduits shall be neatly run and securely fastened by means of approved saddles. All 
fixings, fastenings and supports shall be of adequate strength and arranged to ensure 
the installation against mechanical failure under normal conditions of use and wear and 
tear. 

 
 Saddles shall be provided within 150 mm of all fittings or terminations. 

 
 Rigid or flexible conduit drops shall be provided as required to provide connection to 

equipment. 
 

 The direction of conduit runs shall be parallel to the walls, floors and ceilings, wherever 
practicable. 

 
 The successful tenderer shall be responsible for the true horizontal or vertical 

installation of all boxes and fittings. 
 

 Where junction boxes are exposed to the weather, the lids shall be sealed with an 
approved gasket. 

 
 The boxes shall be of ample size to enable the cables to be neatly diverted from one 

conduit to another without undue cramping. 
 

 Conduits shall be run concealed wherever possible. 
 

 Surface conduits shall be run so as to be as inconspicuous as possible by running in 
corners, etc. 

 
 The Project Manager shall approve the route of all surface conduits before installation 

is commenced. 
 

 Exposed conduits shall be painted to match the surrounding surface. All exposed 
equipment that forms part of the system shall be painted to match the surrounding 
surface. 

 



5.3 STEEL CONDUIT 
 
Install steel conduit in areas where physical protection is required. Where steel conduits are 
necessary, the following shall apply: 
 

 Steel conduit shall be manufactured in accordance with AS. 2052. 
 

 All burrs shall be removed from ends and screwed bushes shall be fitted to the ends of 
conduit runs. 

 
 All conduits shall be straight, free from rust and scale and any sets shall be made cold 

in such a manner as not to distort the walls of the conduits. 
 

 No threads shall be visible after erection other than running joints. 
 

 Running threads shall be thoroughly painted with corrosion inhibiting paint prior to 
assembly. 

 
 Pressed metal boxes shall be used for flush wall mounting equipment. 

 
 Boxes shall have adjustable threaded fixing devices to permit flush mounting of the 

cover plate. 
 

5.4 RIGID PVC CONDUIT 
 
Where rigid PVC conduits are necessary, the following shall apply: 
 

 Rigid PVC conduit and fittings shall be in accordance with AS. 2053. 
 

 All joints shall be cemented with approved cement and fittings shall be of rigid PVC. 
 

 Conduits and fittings damaged during installation or delivery will be condemned and 
shall be removed from site. 

 
 Rigid PVC conduit shall be securely fastened with approved saddles spaced to prevent 

sagging. 
 
 

 All sets and bends in rigid PVC conduit shall be made using internal springs of the 
correct size to prevent wall collapse, conduits in which any collapse of walls is evident 
will be condemned. 

 
 

5.5 SECURITY CABLE TRAYS 
 
The Project Manager shall approve the route and type of all cable trays before installation is 
commenced. Where more than 25 cables are run in a bunch cable tray shall be used not 
catenary wire. Catenary wire can be used for 25 cables or less. 
 
Install cable trays as follows: 
 

 All cable trays required for the ACIAS shall be neat and tidy. 
 

 Cable trays shall be admiralty pattern, manufactured from hot dipped zinc plated sheet 
steel or cablofil wire mesh systems. 

 
 The zinc coating shall be Z300 complying with AS1397. 

 



 Steel sheet shall be a minimum of 1mm thick for 75mm wide trays, progressing to 
2.5mm thick for 900mm wide trays. 

 
 Edges shall have 90 degree folds of sufficient width to prevent sag and buckling 

between supports. 
 

 Perforations in the cable tray shall be sized to accept expanding or clip type fasteners 
designed for the application. 

 
 Fix cable trays using the unistrut system and provide the necessary clearance for 

installation of cables. 
 

 Space fixing points at a maximum of 1200mm intervals. 
 
Intervals shall be determined by the cable load capacity to prevent sag in all runs and be 
approved by the Project Manager. 
 

5.6 LABELLING 
 
Sample labels for all components of the ACIAS shall be provided for approval prior to 
installation. 
 
Cable labelling schedules shall be prepared specifically for the project. All cables used for the 
ACIAS, shall be labelled at each end.  
 
All labels will be machine printed using black text on a white background. Cable labels must 
use white self-laminating cable labels with black text. 
 
All PC’s and monitors shall be labelled. 
 
All Control Panels and Enclosures shall be labelled. 
 
The supply for the ACIAS shall be labelled "ACCESS SYSTEM - DO NOT SWITCH OFF" by 
the successful tenderer. 
 
All access-controlled doors shall have appropriate signage and labels. All access doors shall 
be provided signage that reads “ACCESS CONTROLLED DOOR. DOOR IS NOT TO BE LEFT 
OPEN”. 
 
All fire stair doors and fire exit doors with intruder detection systems installed shall be provided 
signage that reads “DOOR ALARMED 24 HOURS. EMERGENCY EXIT ONLY” 
 
  



SECTION 6 AS INSTALLED DRAWINGS & OPERATING MANUAL 

 
On completion of the project, one (1) hard copy and one soft PDF copy of the following As Built 
documentation are to be supplied by the contractor. 
 
As Built documentation is to be issued in a hardbound 4 ring white A4 folder clearly labelled- 
 

ACIAS System 
As Built Documentation 

CSU XXXXXX 
Security-In-Confidence 

 
The As Built documentation shall include the following sections clearly separated with dividers 
for easy reference;- 
 

 Table of contents. 
 Contractor details, including 24 hour service contacts and 24 hour “Hot Line” 

Operational Support telephone contact number. Technical assistance program (TAP) 
numbers and 24 hour service contacts. 

 Detailed Scope of works completed for the Security services. 
 Bill of materials detailing product descriptions, equipment descriptions, part numbers 

and quantities. 
 Bill of materials detailing product descriptions, part numbers and quantities in the form 

of an excel spread sheet. 
 Product information. 
 Schematic diagrams in CAD format. 
 Full set of 1:100 scale as built drawings in hard and soft copy formats. The electronic 

drawings are to be in CAD format and must clearly indicate all equipment locations, 
outlet and device numbers and cable routes. 

 Test results, Battery and monitoring test results. 
 Controller, reader, Hub and Switch Layouts etc. 
 System Schematic drawings 
 Copy of customer training material. 
 Walk test and commissioning information. 
 Original software disks for all operating systems. 
 A complete list of all software licences and registration details 

 
The successful tenderer shall supply a complete electronic copy of all operating software 
following completion of installation and testing.  The successful tenderer should note that 
provision of the above software constitutes part of the Commissioning process. Therefore, 
practical completion is also dependent upon provision of the above software. 
 
At the completion of the defects liability period, the successful tenderer shall supply a completed 
updated electronic copy of all operating software. 
  



SECTION 7 COMMISSIONING 

7.1 ACCEPTANCE TEST PLAN (ATP) 

 
The Security Contractor shall verify that the installed and commissioned system delivers the 
specified functionality and performance as a total system. The methodology shall be 
documented by the Security Contractor in an Acceptance Test Plan (ATP) and supplied 7 days 
prior to witness testing to the CSU Campus Services Manager and the consultant for sign off. 
 

7.2 CHECKS UNDERTAKEN PRIOR TO WITNESS TESTING 
 

Full commissioning checks must be undertaken prior to witness testing and final 
commissioning. All faults must be rectified at this time. Final commissioning actions and 
results must be fully documented. Results must form part of the As-Installed documentation. 
 
The Charles Sturt University Commissioning Checklist will be referenced and completed 
during initial commissioning. All items will be checked as completed, on project handover the 
commissioning checklist will be signed by a representative of both the contractor and the 
Charles Sturt University. 
 
Battery back-up tests and system monitoring and reporting confirmation, programming, 
system maps and setup and action texts must be proved at witness testing and actions and 
results must be fully documented. Results must form part of the As-Installed documentation. 
 
A 14-day fault free period must be achieved after final commissioning and before practical 
completion of the works. 
 
 

7.3 FINAL WITNESS TESTING AND COMMISSIONING 
 

Utilising the completed walk test sheets, as installed documentation, battery test sheets and 
monitoring reports the system will be tested by the consultant and client in the presence of the 
account manager.  
 
When defects or incomplete works are discovered during the witness test, a supplementary test 
at another date will be required by the University and as such the Contractor will be subject to 
full cost recovery.   
Following final witness testing the consultant will issue a certificate of completion. 
 

SECTION 8 MAINTENANCE 

8.1 GENERAL 
 
Provide twelve (12) months operational maintenance commencing from the date of practical 
completion and final acceptance of the commissioning tests for the complete ACIAS system. 
The site will be deemed to be operational once testing, training and monitoring begin and 
practical completion has been granted. 
 
One (1) periodic maintenance visit is required during the first 6 months and the second visit 1 
month before the expiration of the DLP period. 
 
During the visit the Contractor shall complete and document the tests. Work required during 
periodic maintenance visits includes but is not limited to: 
 

 All system maintenance checks are to be undertaken using the system password or 
master code. 

 Check all 240 volt supplies feeding the system. 
 Test all power supplies for full operation. 



 Test the system on battery power and measure battery start and end voltages. 
 Check reed switches, REX devices, locks, tamper switches, card readers etc.  
 Check all PC’s and monitors. 
 Check that all panels and termination cabinet connections and contacts are free from 

corrosion and clean where necessary. 
 Check wiring and conduits for tampering and damage. 
 Test all devices and ensure that the circuit is sound throughout its entire length. 

 
On completion of periodic maintenance. 
Carry out short training refresher sessions for staff and the site security response staff as 
required. 
 
The maintenance should include cleaning of all readers, door locks and electric strikes, code 
pads, MCP etc., inspections for loosened or corroded brackets, fixings, connections etc. and 
reprogramming of some functions of the ACIAS as required by the customer. Testing all alarm 
points back to the monitoring station and checking batteries. 
 
Visits are to be carried out during normal office hours and in the presence of the nominated 
CSU Campus Services Authorised Person or staff member. 
 
Specific dates for the periodic maintenance visits shall be nominated at hand over and the 
Contractor shall advise the CSU Campus Services Authorised Person 14 days in advance. 
 
Appropriately qualified and licensed persons should conduct this maintenance. The system 
shall be inspected at least twice a year, or in accordance with the manufacturer’s 
recommendations and as nominated. 
 
The tender shall provide a cost to maintain the complete ACIAS system for a period of 2 years, 
3 years and 5 years with their response. 
 
At the completion of each walk test, test sheets detailing the devices checked and their status 
must be supplied to the CSU Campus Services Authorised Person. 
 
 

8.2 BREAK DOWN CALL OUT SERVICE 
 
The Contractor shall maintain a 24 hour emergency service and advise CSU Campus Services 
of the emergency telephone number. 
 
Whenever required by the circumstances or requested by the CSU Campus Services or 
Authorised Person, the Contractor’s Technician shall make phone contact with the requesting 
CSU Campus Services or Authorised Person in relation to any repair, fault and or defect in the 
ACIAS within 1 hour. 
 
Defects affecting perimeter security must be rectified within 1 hour of notification of a fault by 
the nominated representative. 
 
Whenever required by the circumstances or requested by CSU Campus Services the 
Contractor’s Technician shall be on site to examine and repair any defect or reported fault in 
the ACIAS system within 4 hours. 
 
If the repairs cannot be carried out within 24 hours, the CSU Campus Services Manager shall 
be notified. 
 
On completion of a breakdown call out service the technician shall enter details of work 
performed to the CSU Campus Services Manager. 
 
 

8.3 HOT LINE SUPPORT FACILITY 
 



The Contractor shall provide a 24 hour “Hot Line” Operational Support telephone contact 
number to support CSU’s operational needs. 
 
 

8.4 WORK OTHER THAN PERIODIC MAINTENANCE OR BREAK DOWN CALL OUT SERVICE 
 
If and when so directed by the CSU Authorised Person, the Contractor shall effect alterations 
or repairs to any portion of the ACIAS systems, and shall promptly notify the CSU Authorised 
Person of any additional repairs necessary. 
 
If work cannot be carried out within 24 hours, the CSU Authorised Person shall be notified in 
writing.  The Contractor must obtain an Official Purchase number prior to undertaking any Work. 
 
If outside normal working hours it is necessary for the protection of person or property that any 
repairs be effected urgently and there is no time to obtain the direction of the CSU Authorised 
Person then the Contractor shall carry out the necessary repairs and advise the CSU 
Authorised Person, and obtain an official CSU order number not later than the next working 
day thereafter. 
 
Payment will not be made for repairs unless such repairs have been authorised in writing by 
the CSU Authorised Person. 
 
An itemised account of all repairs including a full description of fault/action taken must be 
forwarded with any claims for payment. 
 
 
  



SECTION 9 TRAINING 

9.1  GENERAL 
 
The Contractor shall provide a structured training and familiarisation program on the ACIAS for 
nominated staff. The Contractor shall make provision for two (2) separate sessions, each being 
a minimum of one (1) hours duration. The training sessions are to cover the following minimum 
requirements: 
 

 Overview, function and operation of the ACIAS  
 System alarm handling (turning on/off, acknowledging alarms). 
 Operation of the system computer management software. 
 Adding, deleting and changing user privileges. 
 Adding, deleting and changing user codes. 
 Generating reports. 
 Interpretation of system generated messages and alarm responses. 
 Viewing history logs. 
 Isolating/de-isolating inputs and reports 
 System integrity checks. 
 Database management 
 Programming / software maintenance 
 Backing up of system configurations 
 Event log archiving 
 Understanding of Monitoring procedures and call out procedures. 
 Guide through the user manual. 
 General hardware architecture. 
 Security standards for operators. 
 Operator commands including online help functions. 
 System diagnostics and fault finding. 

 
 
As part of training requirements, the Contractor shall produce and distribute training material to 
each participant. They shall not be photo copies of manufacturer’s brochures and catalogues 
except for illustration / component identification purposes.  Training material shall be easily 
understood, system specific, logical and presented in a format consistent with approved training 
documentation standards.  
 
Further, it shall be a requirement of the Contract for the Contractor to carry out short training 
refresher sessions during periodic maintenance visits. 
 
The client shall advise the Contractor of the number of participants attending the training 
sessions. 
 
The operator groups include 
 
Administrators 
Intermediate  
Basic 
 
 
 
 



SECTION 10 STANDARDS 

The following standards are referenced in this specification and apply to this project: 
 
The Building Code of Australia 
Australia Communications Authority Technical Standards 
AS/NZS 3000 SAA Wiring Rules 
AS/NZS 1044 Limits of Electromagnetic Interference for Electrical Appliances 
AS/NZS 1345 Identification of the Contents of Piping, Conduits and Ducts 
AS/NZS 1367 Multiple Outlet Distribution Systems for Sound and Vision 
AS/NZS 1768 Lightning Protection 
AS/NZS 1939 Degrees of Protection Provided by Enclosures (IP Code) 
AS/NZS 2052 Metallic Conduits and Fittings 
AS/NZS 2053 Non Metallic Conduits and Fittings 
AS/NZS 2201 Intruder Alarm Systems 
AS/NZS 2279 Disturbances in Mains Supply Networks - Limitation of Harmonics 
AS/NZS 2430 Classification of Hazardous Areas 
AS/NZS 3147 Approval and Test Specification - PVC Insulated Electric Cables and Flexible 
Cables 
AS/NZS 3159 Television Receiver Safety Requirements 
All installed devices are to meet all required C tick Australian standards 
Any other relevant standards ensuring quality, safety and system integrity. 
 
Where any of the above applicable specifications, codes and standards conflict, the most 
stringent specification shall apply. 
 
All works and services provided under this contract as a minimum must be in full compliance 
with the appropriate Australian Standard relevant to the works and services being carried out 
and provided by the contractor. 
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TO TO  

1.2 07/05/2013 Document Review AW TO  

1.3 13/3/2014 Addition of Aperio  TO TO  
1.4 31/05/2017 Document Review TH TO 7.6 
      

 



 
 

 
 
Guideline ‐ Evacuation Diagram Holders v1.0 ‐ 140128.docx 
 

Evacuation Diagram holder specification 
 
1. New Buildings 

Evacuation diagram holders for all new buildings will be 
as specified in the CSU Signage Procedures as under 
‘Miscellaneous signage’ – ‘Evacuation Diagram’. 
 
Evacuation diagrams will be prepared without a 
‘Banner’ as the header ‘Evacuation Diagram’ forms part 
of the frame. 
 
(Note: the signage manual calls the section ‘Evacuation 
Diagram’ but has the old picture ‘Fire & Emergency 
Plan’) 
 
Exception – See ‘Residences’ below 
 
 

Example from Signage Manual  
 
 
 

 
2. Residences (behind bedroom doors only) 

Evacuation Diagrams installed behind the door of each residential bedroom shall be made of 
clear Perspex or equivalent and secured with anti tamper screws or screws with Snap Caps to 
provide both security and aesthetic appeal. 
 
Perspex shall be prepared as follows: 
A3 – 444mm x 321mm  3mm high impact acrylic, 4.7mm holes in each corner, arris edges with 
4mm corner radius 
 
 
 
 

 
 
 
 
 
 



  

 
 
 
3. Existing Buildings 

For areas where old existing Perspex frames are being replaced or 
works do not involve rebranding to the new signage requirements, 
Snap frames or equivalent suitable for A3 sized posters are to be 
used.  
 
Specifications 

 Front loading, snap open ‐ snap shut, aluminium poster frame. 

 Nominally 25mm wide, 13mm thick 

 Anti‐glare PVC cover sheet 

 Frames with mitred corners  

 Natural anodised  
 
 
 
 

4. Installation 
The evacuation diagram should be positioned within a zone at a height not less than 1200mm 
and not more than 1600 mm above the plane of the finished floor. 
 
For consistency and if able, preference is for the top edge of the frame to be at 1600mm for 
consistency.  

 
 
 

5.  References 

 Manager Work Health & Safety (Facilities), Division of Facilities Management 

 Australian Standard AS3745‐2010 Planning for Emergencies in Facilities  
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Memorandum 

To:  Barry Turner 

From:  Terry O’Meara 

CC:   

Date:  11th July 2014  

Subject:  Successful trial of GSM Security ‘Hot Phones’ 
 

 
 

Following on from previous memo dated September 2013, we have conducted trials of the GSM 
phones for use around the external areas of campuses.   One of the phones was installed to 
replace a phone that suffered continuous vandalism from neighbourhood youths on weekends.  
Since installing the phone there has been no damage caused. 
 
Phones are tested nightly by security and they report no problems and superior performance of 
the new GSM phones and note more maintenance issues with the older copper line phones. 
 
Tim Brown from DIT has been involved in the trial and supplied the last three phones which were 
installed at Wagga and Orange campuses some time ago.  Tim is happy with the GSM phone and 
supports the implementation as DIT moves away from supporting the copper network and Power 
Over Ethernet (POE) is not yet available across the University. 
 
The phone casings are robust as are the handsets; there is also opportunity to add VoIP. VoIP 
increases the cost per installation as all switches en route to the hub will need to be POE or locally 
backed up to ensure connectivity during a power outage.  The GSM has 90 hour standby battery 
backup and can be fitted with solar charging. 
 
The phone can also be installed into a tower which is suitable for tracks and pathways away from 
buildings; these can also be fitted with solar panels, lights, loudspeaker and CCTV if required. 
 
I have consulted with all other Managers, Campus Services and all support the implementation of 
the GSM phone we have trialled. Signage for tower will need to identify it as ‘security phone’. 
 
Given the versatility, robustness and reliability I recommend the ETZD-09A_1T2S model pictured 
to be adopted as the standard security ‘Hot Phone’ for all wall mounted applications and, the 
ETEM- 26 or ETEM 27 model towers also pictured to be adopted as the remote solution with the 
model dependent on the risk assessed need for additional security options in addition to the 
telephone.   
 
 
 



 

 
 
Links to supplier and product brochures; 
 
http://www.emergencytelephones.com.au/ 
http://www.emergencytelephones.com.au/brochures/towers/etem-26.pdf 
http://www.emergencytelephones.com.au/brochures/towers/etem-27.pdf 
 
 
 
Terry O’Meara 

 

  
 

 
Figure 1    Model ETZD-09A_1T2S 

 
 
 



 

 
 
 
 
 

      
Figure 2    Model ETEM-2                                                                                                                                        Figure 3    Model ETEM-27 
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