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DISCLAIMER

These Developer Technical Guidelines have been prepared by Curtin University. While
care has been taken to ensure that the information in this document is accurate and
up -to-date , please note that:

f
f

this document is subject to review;

Curtin University makes no representation or warranty as to the accuracy of
any information, or the likelihood of any future matter ;

some of the information is illustrative or conceptual only ;

where t his document includes information as to a future matter, it is an
estimate or opinion which has been based on information known to the
University at the time of preparation of this document, and on assumptions
which may later change or prove to be incorrec t

nothing in this document is to be taken as legal advice, or any form of
representation, warranty or offer of any kind by Curtin University

the information in this document should not be relied on to make any decision,

and to the extent permitted by law, Curtin University has no liability (including
in negligence) for any use of, or reliance on this document by any party. You
should make your own independent enquiries and reach your own commercial

or financial conclusions.

Details of revisions

Lev el

Details Date Initial
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ABBREVIATIONS

Abbreviation
Campus
CMD
CNC
CUIM
CWS
DBYD
Developer
DFES

DN

DWS
EWIS/OWIS
ERAWA
FOBOT
Greenstar
HV

LV

LWMS
NCC
NPER
SCADA
UWMP
VC
WADCM
WAER

Description

Curtin Universityodéds Bentley Campus

Contract Maximum Demand

Curtin Nominated Contact

Curtin University Infrastructure Manager

Central Water Service

Dial Before You Dig

Includes contractors, designers, consultants and other specialists
Department of Fire and Emergency Services

6Di ameter Nominal d

Drain, Waste and Vent
Emergency Warning and Interco mmunication System
Economic Regulation Authority Western Australia
Fibre -optic Break -out Terminal/tray

GBCA Greenstar Communities Rating

High Voltage

Low Voltage

Local Water Management Strategy

National Construc tion Code of Australia

National Professional Engineering Register
Supervisory control and data acquisition

Urban Water Management Plan

Vitrified Clay

Western Australian Distribution Connections Manuals

Western Australia n Electrical Requirements
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1. INTRODUCTION

To remain globally relevant for student s, industry and the community, Curtin
University has established a trans formational vision that is reflected in the Greater
Curtin Masterplan. The physical development of the campus is an integral part of the

fut ure success of Greater Curtin, and the University anticipates that private sector
development and partnerships will be an important part of that transformation.

These guidelines have therefore  been prepared by Curtin University to assist

Developer s involved in preparing design and contract documentation for development

on the Bentley Campus. The guidelines present the Universityds mini mum perf
criteria for design and installation of infrastructure that will connect to existing

networks, systems and assets at the Bentley Campus.

Where requirements are not addressed by this document, relevant Australian design
and construction standards should be adopted, in consultation with the University.

Any forms, drawings and documents referred to in this document are available from
our website http://properties.c __urtin.edu.au/workingwithus/ or by application to the
Curtin Nominated C ontact (CNC) .

Stage 1 is the first stage of the Greater Curtin Project vision . If reference is made to
Stage 1 in this document, this will relate to infrastructure specific to that st age. Where
no reference is made to a particular stage, the requirements apply across the whole of

Greater Curtin.

1.1 CONTEXT
1.1.1 THE LOCATION

Located 6 km south -we st of the Perth CBD, Curtinbés Bentl ey
114 ha of education, research, comm ercial, retail, student accommodation and

sporting facilities in the heart of the Perth Metropolitan Area. The Campus is within the

Town of Victoria Park Local Government Area, adjacent to a suburban residential

community, and in proximity to a variety of institutional, recreational and knowledge -

based activity centres

1.1.2 PLANNING DOCUMENTS
The ongoing development of the Campus is supported by key planning documents,

which will guide the development of the Bentley Campus into the future.

This document should be read in conjunction with other Greater Curtin Planning
documents including:

a) Greater Curtin Vision

b) Greater Curtin Drivers for Change

c) Greater Curtin Masterplan

d) Greater Curtin Delivering the Vision
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http://properties.curtin.edu.au/workingwithus/
https://properties.curtin.edu.au/local/docs/CutinMasterPlan_theVision.pdf
https://properties.curtin.edu.au/local/docs/CutinMasterPlan_PartA.pdf
https://properties.curtin.edu.au/local/docs/CutinMasterPlan_PartB.pdf
https://properties.curtin.edu.au/local/docs/CutinMasterPlan_PartC.pdf

e) Greater Curtin Stage 1 Development Guidelines

f) GBCA Green Star Communities Rating

g) Universal Design Guideline Built Form

h) Local Water Management Strategy

It is the responsibility of the Developer to clarify any dis crepancies or contradictions to
confirm which doc ument/obligation has precedence.

A summary of the current documents is available in Appendix A whilst the documents
are available at  http://properties.curtin.edu.au/workingwithus/

1.1.3 PROCESS, TIMING AND APPROV ALS

The University aims to provide an efficient and effective assessment and
determination process to progress the development of lots at the Bentley Campus.

The following steps outline the general submission and approval process required for
development  within the campus. Further detail of the applicati on process for
individual infra  structure services is available within the relevant section
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Figure 1 7 Application Process Overview
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2. REQUIREMENTS FOR  WORKING AT CURTIN
UNIVERSITY

There are specific requirements that relate to wor
Campus that may be unique when compared to any other location. These

requirements are identified below and must be considered during the dev elopment of

any design and should be followed during construction works.

2.1 CURTIN UNIVERSITY CONTACT

The Developer will be assi gned one <contact, referred to as t
Co nt 4GNC)oor their delegated representative  for all matters relati  ng to the interface
with the University throughout design and construction and the responsibilities in

these Guidelines. The Developer is responsible for liaison with the CNC to ensure the
requirements outlined in these guidelines are suitably addressed. The CNC will assist
the Developer in navigating and dealing with the various infrastructure areas of Curtin
University.

2.2. EXAMINATION PERIODS & SPECIAL EVENTS

The Developer is responsible for obtaining the necessary information and instructions
regardin g examination periods, special events and the like from the University website
http://students.curtin.edu.au/administration/dates/index2017.cfm

For any development adjacent o r close to the academic core , the Developer will
incorporate a two -week period of 6no workd within their c
during the University 06 s  kerawnination periods  typically held in June and November

for a 2-week period each year. The Developer will need to confirm exact dates with

the CNC .

Other exams are scheduled outside of key exam periods (for example supplementary
exams) and the CNC will advise if special consideration is required for these

dependent on the location of development activity and the exams.
Regardless of proximity to the academic core, no heavy construction work (including
demolition, excavation, explosive fixings, continuous mechanical hammering ) or noisy

deli veries is permitted during the key exam periods.

The Developer must  programme the works, and do everything necessary to avoid
noise and disruption during special events that may arise from time to time.

The University may alter the dates for examination periods and special events at any
time.

2.3 NORMAL WORKING HOURS

The works must be undertaken during normal working hours, except where this is
approved in writing by the CNC.

Normal hours of business at the University are between 6.30am and 9.00pm, Monday
to Friday.
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2.4 SITE AND SET OUT DETAILS

Curtin has established sur vey poi nt s on(the Bentley Ganpus that are to be
utilised by the Developer when setting out the site. Further detail on the Curtin
Campus Survey Control Network s available by email request to
drawingservices@curtin.edu.au

2.5 OTHER CONSTRUCTION WORKS

Construction works may be occurring on adjoining land. The CNC will advise the
Developer of an y prevailing conditions in and around the site prior to and during the

works. The Developer will need to familiarise itself with these other works and take

into consideration all site conditions when developing its own construction
methodology, access and management strategies.

2.6 COMPANY REGISTRATION AND INDUCTIONS

Curtin has an established company registration and induction process for all contractor

and sub -contractors working across their campuses. Only companies which have
compl et ed Curtin Uni v er sgquatifigafioh pracess tire gerntitied to p r e
work on Curtin -Owned infrastructure assets at the Bentley campus

The Developer is required to be registered with the University and the Devel oper 6s
Representative must be inducted in to the Curtin system.

Company registration and induction application forms and information is available at
https://properties.curtin.edu.au/workingwithus/inductions.cfm

Only sub-contractors working directly on Curtin owned infrastructure assets on behalf
of the Developer  will be required to complete the Curtin inductions. However, the
Developer must ensure that  all contractors

a) are familiar with and comply with all policies and standards set out by Health,
Safety and Emergency Management (HSEM), including information relating to
Health a nd Safety available on the Curtin  University website
http://healthandsafety.curtin.edu.au/

b) are provided with and trained to use appropriate personal protective
equipment.

2.7 SITE SPECIFIC INDUCTION

The Developer is responsible for preparing a site specific induction for all personnel
that will work on the project. The induction will cover all Curtin related matters as
outlined in these Guidelines to the satisfaction of Curtin University and give due
consideration to Curtin requirements when working outside your site boundary as

detailed in the Curtin Online Induction. The Developer is solely responsible for
ensuring that all persons entering onto its construction site complete the site specific
indu ction.

Where contractor personnel will be working outside t he Dev e llobandintériacing
with Curtin assets, those personnel will also be required to complete the Curtin
inductions.
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2.8 CONSTRUCTION MANAGEMENT PLANNING AND IMPLEMENTATION

The Develope r will be required to submit relevant documentation as required by

statutory authorities to Curtin University prior to any submission to authorities for
their subsequent comment or approval. T he following section  outline s the expected
documentation outputs , contents and relevant University matters that must be

integrated in to these statutory submissions.

Curtin will review and endorse any documentation to ensure that it appropriately
addresses relevant University matters prior to submission.

2.8.1 DOCUME NTS

As a minimum and consistent with standard industry practice, t he Developer must
submit the following documents to the University prior to commencement of any
works:

@) Construction Management Plan incorporating:
i. Site Access Management Plan;
ii. Traffic Mana gement Plan;
iii. Safety Management Plan;
iv. Environmental Management Plan;
v. Hoarding Plan ;

vi. Dilapidation Survey;

(b) All other detailed submission documents.

The Developeristob ear all costs relating to these documents.

As well as detail pertaining to complian ce with all Statutory requirements and
applicable specifications, laws, regulations and standards, the following specific
matters will need to be addressed in the site specific Management Plans.

2.8.2 CONSTRUCTION MANAGEM ENT PLAN

(a) A Construction Management Plan detailing how the Developer intends to
manage the works;

(b) Construction Staging Plan, including details of site access, layover areas, truck
wash down areas (if required), waste material storage, storage of materials
and equipment, parking arrangements for the contractor and subcontractors
and site fencing plans;

(c) Risk Management Plan;
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(d) Traffic Management Plan(s), including vehicle, bicycle and pedestrian

management;
(e) Safety Management Plan;
4] Quality Management Plan; and
(9) Communications Management Plan.

2.8.3 ENVIRONMENTAL MANAGE MENT PLAN

(@) Soil and Groundwater Management Plan;

(b) Acid Sulphate Soils Management Plan;

(©) Dewatering Management Plan;

(d) Dust Management Plan;

(e) Noise Management Plan;

)] Vibration Management Plan; and

(9) Drainage and Stormwater Management Plan.

2.8.4 SAFETY MANAGEMENT PL AN

(a) Accident/incident reporting;
(b) Accident/incident investigation;
(©) Hazard identification, risk assessment and risk control including routine

inspection processes;

(d) Plant/equipment register and maintenance processes;
(e) Emergency response and evacuation procedures;
) Hazardous substances exposure register and management;

2.9 MANAGEMENT OF WORKS
2.9.1 SITE MANAGEMENT

The Developer is responsible for administering, coordinating, supervising and
generally attending upon the execution of all works. General attendance must include,
but not be limited to providing all normal facilities for the proper, safe and effective
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performance of works within the site boundary and in accordance with the approved
Management Plans and all Sta  tutory Approvals.

In the event that there is to be a deviation from the approved Management Plans,
approval is required to be sought from the University before implementation.

The Developer must at all times comply with the regulations and restrictions imposed
by the University relating to the storage of materials, the routing of construction

traffic, the interruption of existing services and facilities and any other regulations in

force on the site.

The Developer must obtain written approval from the U niversity for the formation of
any temporary roads, the erection of temporary structures or any site clearing outside
its designated site boundary.

The Developer must comply with the following specific requirements:

€) Not remove or destroy any trees, shrubs or other vegetation without the
written approval of the University.

(b) Store flammable or explosive products in accordance with the Law and as
directed by the University.

(c) Ensure that all trucks, plant and equipment have all wheels and external
surfaces pr operly washed down free of mud prior to leaving the site and that
mud is not carried on to adjacent paved streets or other areas. Roads and
pavements, if fouled by any spoil, concrete or other material, must be cleaned
immediately after the fouling occurs, and deep wheel ruts and other holes must
be filled and levelled as necessary to maintain the area in an even condition at
all times. Any fines issued to the University as a result of the Developers
actions, will be directed to the Developer for payment.

(d) Ensure moving vehicles transporting materials, rubbish, etc. to and from the
Site are not loaded beyond their normal capacity and are properly fitted with
tail -boards, suitable tarpaulins and restraint systems to eliminate the risk of
materials, rubbish e  tc. dropping during transport.

(e) Take all reasonable precautions to prevent the discharge of water, mud, dust,
fumes, smoke, rubbish, etc. on to areas adjacent to the building site, to
minimise noise, and to avoid interruption of access to any other areas adjoining
the site.

)] Keep site secure from unauthorised access.

2.9.2 SITE FACILITIES

Developers are to provide all site facilities, including car parking, wholly within their

site boundary, constructed and maintained in accordance with all Statutory Ap provals
and relevant Laws and Regulations. The locating of site facilities outside of the site
boundary is subject to approval from the University.

Developer Technical Guidelines . Rev. No. 1 Page 18 of 111



The Developer must include in the Construction Management Plan procedures for the
delivery, handling and st orage of products recognised to be flammable, hazardous and
easily damaged.

The Developer may use paid parking spaces on the Curtin University Premises,
provided that the Developer complies with all Curtin University requirements and the
Land and Traffic By -Laws 2008 .

The Dev eloper and their  contractor must at no time access Curtin University buildings
and premises without prior written approval. All park ing and storage must be
maintained within the site unless otherwise agreed in writing

2.9.3 DILAPIDATION SURVEY

Prior to commencing the development activities on the site, the Developer must carry
out a comprehensive survey of the land and building co nditions and features  (including
garden beds, structures, roads, access paths and footpaths) to the extent required by

the University (acting reasonably).

The survey is to include a comprehensive photographic record of existing conditions
prior to the contractor having access to the site.

The survey must include the recording by adequate means as necessary to accurately
show the condition then existing hard and soft landscape areas, roads, etc. Include
photographic records of existing paths for deliveries and the access.

The Developer must s ubmit one electronic copy of the dilapidation survey report
(including photographic record) endorsed by all relevant parties, to the CNC no later
than 7 Days after the Developer is granted access to the site and prior t ©
commencement of any works.

2.9.4 PROTECTION OF PERSON S AND PROPERTY

The Developer must provide protection to persons and property throughout the
duration of the works in accordance with all other Statutory Approvals.

The Developer must provide and main tain all barricades, guards, fencing, shoring,
temporary roadways, footpaths, signs, lighting, watching and traffic flagging
necessary for the protection of the works, other property and for the safety and
convenience of the public and others.

A detailed hoarding plan should be provided in the Construction Management Plan.

All protection must be consistent with the recommendations in the Department of
Commer ce publicati on fiConstructi on Wo r k and t he
available from  WorkSafe WA .

Each construction site shall as a minimum be secured with 1800mm high hoarding. In
some case, there may be existing hoarding to the site  which the Developer will be
req uired to maintain so that the site is secure.

All hoardings must be of new material, and finished with a Curtin approved image
depicting the development outcome . Contractor signage or advertising must be
integrated with the development outcome image and approved by Curtin. Curtin
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reserves the right to use sections of the hoarding to display other promotional
material relevant to the precinct 0 slevelopment.

The Developer must keep clean and refinish the hoarding if the finish deteriorates.
Any damage to  the hoarding must be rectified within 24 hours.

Fences must be of a high quality standard and covered with an approved dust control
fabric.

Hoardings and fences must not obstruct access, way -finding , CCTV cameras or any
other essential University relate d operation s.

Hoardings and fences must not obstruct exit routes from any adjacent facility in case
of an emergency evacuation.

All barricades, guards, fencing, shoring, temporary roadways, footpaths, signs,
lighting, watching and traffic flagging shall be removed when no longer required.
2.9.5 MANAGEMENT OF ACT IVITIES OUTSIDE SITE BOUNDARY

The Developer must preserve access to the freedom of movement in the area in the
vicinity of the  site.

If the Developer identifies any possible disruption or change t o freedom of movement
in t he area in the vicinity of the s ite, Developer must request approval from the CNC

no later than 10 Working Days prior to the disruption or change. This applies to both

vehicle and pedestrian movement and will enable appropriate i aison and
communication with the affected parties.

For the duration of the disruption or change, the Developer must erect and maintain
appropriate signage in the affected area which:

@) notifies of the proposed disruption or change;

(b) notifies the purpose of the disruption of change, including details of the project
and work being undertaken;

(©) indicates the alternative routes available; and

(d) notifies of the duration of the disruption or change.

2.10 COMMUNICATIONS
2.10 .1 SITE SIGNAGE
a) The Developer must not er  ect or procure the erection of any signage for the

site which has not been previously reviewed and approved by the University.

b) The University may from time to time direct the Developer to erect any signage
which the University considers is necessary for th e purposes of public
communication.

c) The University may at any time direct that any signage be removed.
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2.10 .2 COMMUNICATIONS PLAN

The Developer shall submit a Communications Plan to the CNC for approval at the
commencement of development . The Communicati ons Plan must specify the protocols

required for managing communications between the Developer and the University , as

well as a framework for communicating with internal and external stakeholders,

including the media . The Communications Plan is to be comp lementary and
subservient to the Universityds communications straf

The Communications Plan  must include:

a) the method for assisting the University to manage communications when dealing
with:
i. the media;
il adjoining building occupants (staff, student, public) ; and

iii. the Uni v e r studengspsgaff and tenants ;
iv. community and interest groups;

b) protocols with the  University in the event of accidents or emergencies within the
site or externally to the site that affect the Project;

c) the strategies to inform those on campus and the local community, including the
public, media, neighbourhood groups, local community and adjoining
neighbours, of construction or other works that may impact those on campus
and the community;

d) all Promotional and Public Rela tions strategies and programmes;

e) defined roles and responsibilities for the Dev el opRersdisel involved in
implementing the  Communications Plan ;

f) a statement of the De v el o pcemniusication objectives in relation to the
Dev el o @adivitidss and the works;

Q) identification of and purpose for communication with the Universityds inte
groups;

h) a communications program;
i) protocols, procedures and/or flow charts for:

i. the management of public enquiries and complaints, including response
time and close -out targets on a priority basis;

ii. media liaison management;
iii. prior notification of construction activity impact;
iv. conducting site tours;

V. development and approval of all information and materials relating to
Developer actions . The Developer is to make avail able to the University all
information, material and images that are readily at hand (i.e. material
required to be specifically developed such as fly -throughs and models is
excluded); and

Developer Technical Guidelines . Rev. No. 1 Page 21 of 111



Vi. Curtin University Governing body enquiries , which procedures and/or flow
charts must detail response times and must include the provision of regular
advice to the University;

)] any other relevant information that ensures the Developer and the University are
aligned in communication of Project specific information.

k) Nothing in the Communications Plan must permit the Developer to directly
communicate with any other member of the public or media, without the prior
written approval of the University .

)] Nothing in the = Communications Plan must permit the Dev eloper to directly
commun icate with utility providers unless otherwise directed by the University.

2.10 .3 CURTIN UNIVERSITY OP ERATIONS MANAGEMENT GROUP

The University has an established Operations Management Group that oversee s the
traffic management and communications of works a t the Bentley Campus. The
Operations Management Group consists of the following key representative areas:

(a) Health and Safety

(b) Maintenance and Operations
(c) Car Parking

(d) Capital works

(e) Sport and Recreation

)] Security

The Developer may be required to atte nd these meetings to discuss changes in site
access management and traffic management arrangements. Developer prepared
management plans will be tabled at these forums. These meetings are scheduled

either fortnightly or monthly. The CNC will facilitate the Developer s attendance at
these meetings as required.

2.11 ROADS AND TRAFFIC MANAGEMENT

Curtin University roads and pathways a re classified as privately owned and controlled.
In addition, Curtin University has Opedadnttheé an f i r s
Vehicle Access Management Plan (VAMP) that applies to the academic core.

Of particular note i s aSharedrSpaeas O6whjich lta$ eosgegd limiadf | ed 06
5km/hr . In Shared streets, pedestrians and vehicles co -mingle and pedestrians have
an absolute right of way.

Deliveries are required to take place outside of peak traffic hours, which occur during
semester between 0730 T 0900 and 1600 1 1730. Uninterrupted and safe access is
required at all times.
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Compliance with  speed limit s and all other traffic regulation on the Bentley Campus is
required and infringement notices and fines will be issued by the University for any
non -compliance.

It is essenti al to note that a minimum 10 days®6
disruption to Curt i né6s access and road network, and all/l
developing traffic management and communications plans, including people with

disabilities, cyclists, buses , taxis, as well as pedestrians and all other vehicle types.

2.1 2 SITESERVICE S
2.1 2.1 USE OF EXISTING SERV  ICES

Curtin University may approve the use of Existing Services on a temporary basis, and

subject to compliance with the relevant section of the Developer Technical Guidelines.

An application form for the connection and disconn ection of each of these services
must be submitted . Further detail regarding application for temporary construction
services can be found within the relevant Developer Technical Guideline.

The Developer must minimise the frequency and duration of interrup tions to Existing
Services. The Developer must notify the University of connection, disconnection or
interference with Existing Services, and obtain necessary Work Permits.

If the Existing Service is to be continued, the Developer must repair, divert or re locate
as required. If such a service crosses the line of a required trench, or will lose support

when the trench is excavated, the Developer must provide permanent support for the

existing service.

Where Existing Services at or adjacent to the site are in non -optimum condition, the
Developer must record the condition of Existing Services and arrange for an inspection
by the CNC and comply with any subsequent requests or instructions.

2.1 2.2 PROTECTION OF SERVIC ES

At any point at which a construction road , or construction traffic, crosses the line of
existing underground service (of any type), protection to the service from damage

shall be provided. The protection must be designed to take into account the following
requirements as a minimum :

@ Construction | oads;

(b) Duration of construction traffic;

(©) Location and type of existing service;
(d) Existing ground conditions; and

(e) Vibration.

All temporary protection works must be removed at the completion of the works and
the area restored to its original condition.
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2.1 2.3 VERIFICATION OF EXIS TING SERVICES

Prior to commencing any works, the Developer is to take a verification survey to

confirm the location of any existing services within the site boundary. In the event

that existing services are identified, the Devel oper must record the condition of
Existing Services and arrange for an inspection by the CNC and comply with any
subsequent requests or instructions.

The Developer is liable for any losses or costs arising out of or as a consequence of
disruption caused by = damage and unplanned interruption to Existing Services.

The Developer must repair, to the satisfaction of the University any damage to the
Existing Services. Where the damage arose due to failure to take all reasonable steps

to identify and isolate exist ing services, then the Developer must rectify the damage

and provide temporary services at no cost to the University.

2.1 2.4 WORKS REQUIRING PERM ITS, APPROVALS AND L ICENCES

The Developer will be required to apply for permits to work in relation to particul
activities on the campus to demonstrate appropriate due diligence.

ar

The Developer must apply for Work Permits from the University for the se activities

identified at  http://prope rties.curtin.edu.au/contractors/workpermits.cfm

The requirement for Work Permits for the following activities is emphasised:

@ Dig/Excavation;
(b) Isolations (Fire and Building and Site Services); and

(c) Craneage and Lifting.

All permits are to be submitted online at
http://properties.curtin.edu.au/contractors/workpermits.cfm with the CNC nominated
as Oresponsible officero

2.1 3 DOCUMENTATION

The University maintains details of all t he buildings and assets on its campuses to
assist with the preparation of campus maps, venue hiring and space planning as well
as communications, infrastructure, security and emergency management.

Details of any new facilities on the campus will need to b e provided to
Building and Services Data Portfolio who are the central point for data retention.

The following documentation requirements will be applicable:

(a) Developers must complete all document s in accordance with Australian
Standards AS.1100;

t

(b) Developers must provide documentation in relation to in -ground services

surveyed in accordance to AS.5488;
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(c) Developers must comply wi t h C ubuildingy fusmbering and O0street addre

requirement s. Curtin would strongly prefer that Developers use the floor
number convention 1, 2, 3, 4 rather than starting at ground floor. Further
detail is available from the Universityés Building and Ser

emailing drawingservices@curtin. __edu.au .

(d) Developers must  forward electronic copies of all A A Constructed 0
documentation to t he Uni versityods Buil ding antr Servi c
storage at drawingservices@curtin.edu.au before occu pancy .

(e) As part of the OAs Constructedd documentati on,
Warranties, Certificates, Operation and Maintenance Manuals.
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3. ENVIRONMENTAL REQUIR EMENTS

Ther e are specific requirements in relation to environmental matters when working at
the University.

Developers are required to submit a copy of their Environmental Management Plan
(EMP) prior to commencement of construction works on site an d prior to submission to
any Statutorily Authorities.

3.1 ASBESTOS

Developers are advised that t he University has an asbestos management program for
the identification, assessment and control of asbestos related products on all Curtin
University land. A complete register of the locations of products known to contain
asbestos is held by the Universit y.

If the Developer suspects that an asbestos containing material (ACM) has been
disturbed, then the following steps are to be taken:

(a) Liaise with the  CNC in relation to the find; and

(b) Treat the ACM in accorda  nce with the relevant Statutor y Requirements

Asbestos products or asbestos based materials must not be used in any part or parts
of the building or its services and the Developer must ensure that contractors, sub-
contractors, suppliers and others are advised of this restriction.

The University sha Il not be liable for any losses related to asbestos being brought on
to the site. Costs of removal of any such asbestos or consequential damages will be
the sole responsibility of the Developer.

3.2 NOISE AND VIBRATION

The Developer must at all  -times take adequate measures to minimise noise resulting
from works under construction and to comply with guidelines as set out in Australian
Standard AS2436 1 60Gui de to noise and vibration on constr

mai ntenance sites?©o; a nd tectioa (N&se)VRegulations 29971 (WA). Pr o

Operations must not be carried out on the site if it causes the sound emitted (as
determined by the sound level at the site boundary) to exceed:
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Time of Day Sound Level Decibels

(A)

Monday to Friday 7.00am to 7.00p m | 80

Saturday 7.00am to 7.00pm 70
Evening 7.00pm to 10.00pm 65
Night 10.00pm to 7.00am 55

Figure 2 Noise Limits Table.

On occasions for emergency reasons, the University may direct that all noise on the
site ceases or be reduced. The Developer must direct all its contractors on site to
meet the requirements.

The University requires that heavy construction work including demolition, excavation,
explosive fixings, continuous mechanical hammering or excessively noisy deli veries
and the like be scheduled outside of normal working hours.
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4. SAFETY AND HEALTH RE  QUIREMENTS

There are specific requirements in relation to safety and health matters when working

at the University. The Developer shall prepare a d etailed OH&S Management Plan to
Worksafe Standards that highlights the need to maintain a safe operating environment

for University Staff, Students and the Public at all times.

4.1 SAFETY IN DESIGN

The requirement to identify and manage risks is a legal obligation under HSE
legislation. Developers shall h ave an appropriate  Safety | n Design ( SID) process in
place . The Developer must ensure that all works are undertaken in accordance with

the Code of Practice, Safe De sign of Buildings and Structures issued by the
Commission for Occupational Safety and Health.

4.2 THIRD PARTY S AFETY AUDITS

The Developer is to arrange for the Developerés Saf
and certified by a  qualified third party audit or before commencement of work on site.

The Developer will arrange for monthly site inspections/audits by the qualified third
party auditor. It will immediately undertake all actions required to maintain the safety
of the site as advised by the auditor.

Th e Devel oper 6s responsibility (and t hat of t he a
boundary and is to consider public safety including day to day issues such as access
past the site.

4.3 HAZARD / INCIDENT / INJURY REPORTING

Developers shall be responsible fo r reporting and recording hazards, near -misses,
incidents and injuries that occur on the worksite in accordance with statutory
provisions and University Policy.

All incidents shall be reported to:
(a) the CNC
(b) the Health, Safety and Emergency Management (HSE M) Department via the

online Incident/Hazard reporting system at
https://healthandsafety.curtin.edu.au/

The Developer may be contacted by the HSEM Advisor, the CNC or a University Safety
and Health Representative to assist in the investigation of the incident. As stipulated

in the Occupational Safety and Health Act 1984, the University and the contractor

shall report certain injuries to Work Safe WA.
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4.4 EMERGENCY MANAGEMENT

In the event of an emer  gency (ambulance, police or fire service requirement), dial 000
from a mobile or 0 000 from a Curtin landline and contact Curtin Security on 9266
4444, The Curtin Security team has protocols in place with all emergency services to
escort them to locations with the campus on arrival.
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5. INFRASTRUCTURE  SERVICES

5.1 GENERAL

Curtin University generally owns and operates all infrastructure

Campus. These services include:
1 Electricity

Potable and non - potable water

Gas

Fire services

Stormwater

Sewer

Potable Water

Recycled Water

Communications infrastructure

IT networks

Mechanical services (HVAC)

Security infrastructure

= =4 =4 A4 -4 A -4 -4 - -8 -2 -2

I rrigation main lines.

The charges for the
gazetted retail tariffs.

Curtin will be responsible for all correspondence with third party
. However , Developer s are responsible for providing all information

Water Corporation
needed to assist Curt
connect directly to a third party asset, the

in in obtaining relevant approvals.
Developer

services on the

services are based on metered consumption and are charged at
Where Developer s connect to Curtin University Infrastructure,

supply providers, e.g.

Where a Developer must
will be required to liaise with

both Curtin and the third party asset owner to obtain all necessary permits and

approvals. The exception to t
outlined in S ection 5.

Where a Developer

his is communications with private int

is constructing the work, the designer shall

ernet providers as

seek design

parameters from the University. With respect to adequacy of design proposals and
their subsequent a pproval, the acceptance and decision of Curtin University shall be

final and binding.

5.2 GENERAL DESIGN REQUIREMENTS

must refer to the latest relevant Australian
and guidelines

The Developer
standards

Standards, industry/utility

Strandards.ulm paitioular,UtheiUtilisyr si t y 6s

Providers Code of Practice for Western Australia must form the basis of design where
services are being installed external to the lot boundary, in the road reserve or when

crossing roads.
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Notwithstanding the requirements outlined in the subsequent sections, it is a universal
requirement that all designs must be accompanied by design calculations that clearly
state the utility demands of each development, for example, but not limited to:

i maximum electrical power demand
ii. peak potable and recycled water consumption
iii. total annual potable and non -potable water consumption for whole of lot;
iv. peak and average sewage discharge
V. site water balance including stormwater discharge rates

Vi. special communications demands.

5.3 CAMPUS UTILITY M ETERING

Al | services at Curtin Universitybs Bentley campus
Curtin  University Infrastructure, Developers shall install a meter to record
consumption. The meter must meet the following minimum criteria:

1 A utility meter mu st be National Measur ement I nstitute
and/ or i Ty pe THsemseans théir. metrology accuracy and method of
construction has been proven by the National Measurements laboratory for
Australian Conditions. ( www.measurement.gov.au )

1 All meters shall be NATA calibrated and come with NATA endorsed test
certificates. This means that the meter nominated in the calibration report
must be calibrated to traceable Australian and International Standa rds.

1 Meters must hold at least 400 days of data in the meter.

1 Meters must have pulse inputs available for logging water /gas/heat (air -
conditioning) data in the meter. This allows Curtin to have a completely
integrated system.

1 Electricity meters shall b e NEMMCO approved for the contestable electricity
market.

1 Meters must have networking and communications capability and integrate
with the Curtin / IBMS system.

I Electrical meters must include Modbus serial (EIA 485) or Modbus/TCP
communications  capabilit y.

1 Meters mustinclude a  local (faceplate) LCD display for viewing parameters and
for validation purposes.

1 All meters shall have a minimum three (3) year guarantee.

1 Once installed and handed over, all meters shall become the property of the
University.
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Curtin has specific requirements  for electrical meters for billing requirements. These

are documented in Curtin University Project delivery Guidelines for electrical services

available at http://properties.curtin.edu.au/local/docs/guidelines/000312 -electrical -
services -guidelines -rl.pdf

Once installed, meters shall be programmed and validated. Copies of certification
documents shall be provide  d at handover to Curtin.

54 CUR TIN PREFERRED CONTRACTORS

All works to be completed outside of the development lot boundary for connection to

t he Uni versityos infrastruct ur ea conmtrastor frdmethecar ri ed
Uni v er gpreferned sontractors list. This work includes all installation, maintenance
and operation works . Developers should contact their CNC for a current list.

5.5 CURTIN HANDOVER AND TRAINING

Prior to Practical Completion the Developer is to provide appropriate technical
personnel to instruct the University on the correct operation and maintenance of
assets that will be handed over to the University. Practical Completion will not be

granted until all relevant documentation is received.
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6. ELECTRICAL GUIDELINE S

6.1 SYSTEM OVERVIEW

Curtin University owns, operates and maintains a private high voltage (HV) network
on the Bentley Campus. The High Voltage Distribution network drawing is available on
request from drawingservices@curtin.e du.au

The connection point for the Campus is supplied at 22,000 V (22 kV) via four
dedicated feeder cables from Western Power6s
cable is rated to a maximum of 15 MVA. Four fire -segregated HV switch rooms each

house a Western Power intake switchboard, Curtin University HV switchboard and
associated ancillary equipment. The four HV switch rooms are referred to as Zones 1,
2,3 and 4.

Curtin University is metered at HV (22 kV) by its retailer under a contract maximum
dem and (CMD) arrangement. The meter is located in each of the respective Western
Power HV switchboards.

Curtin University distributes both 22 kV and 11 kV around the Bentley Campus. The

22 kV network is supplied from the HV switchboards at the terminal substa tion. The
11 kV network is supplied from the same connection point but the voltage is stepped

down via four 22/11 kV 5/6.5 MVA (oil natural/air forced) power transformers, which

are also located at the terminal substation.

The 22 kV network is configured a s two HV network rings, which extend to the
northern and southern sections of the Campus. They are referred to as the Northern
and Southern HV Rings.

The Academic 11 kV network is distributed via three HV network rings, which are
reticulated through the ¢  ore of the Campus. There are numerous distribution
substations located on the 22 kV and 11 kV rings. The purpose of the distribution
substations is to provide a low voltage (LV) supply to local or remote buildings and to
other small electrical loads. The s upply at each of the distribution substations is
stepped down by transformers from either 22 kV or 11 kV to 230/400 V AC (50 Hz).

6.2 POWER SUPPLY

While the network is designed to be resilient, Curtin University cannot guarantee
continuity of supply, since the supply is subject to both planned and unplanned
outages. This applies to the provision of temporary power supplies during construction

and any permanent power supplies.

Every effort will be made to minimise such outages. For planned outages, a notice

period of seven days will be provided, though for all unplanned outages or
emergencies Curtin University is unable to guarantee any notice. Developer s are also
required to provide a 7-day period of notice should they require a network outage to
facilitate works.

If there is a high reliance on continuous supply of electricity to run critical equipment,
it is important that the Developer considers integration of permanent standby
generators or deployment of temporary generators to minimise business risk.
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6.3 ROLES AND RESPONSIBILITIES

Role Curtin Developer
Responsibility Responsibility
Determine load requirement X

and load forecast

Design internal lot X
infrastructure and

connections to Curtin

network

Assess Design and load X
forecast for connection

Select preferred contractor X

Pre-approval of cut in works X

Grant Access and Permits X

Cut in to existing Curtin X
Infrastructure

Costs for connection to X
network

Maintenance of Meter X

Maintenance of Curtin | X
owned network

Meter reading X

Attends commissioning and X1t X
energisation

Notify of outages for X X
planned works

1. Witness commissioning works

Figure 3 Electrical Roles and Responsibilities
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6.4 POWER SUPPLY ARRANGEMENT
The typical power supply arrangements are as follows:
LV Metered
1 Typel i LV metered power supply from existing distribution substation

1 Type 2 1 LV metered power supply (multiple transformer) shared connection
within building.

Power Supply Arrangement diagrams are included at Appendix B.

The Developer may propo se an alternative power supply arrangement for
consideration by Curtin University. This must be communicated to Curtin University as
part of the power supply application process.

HV Metered
1 Type 3 1 HV metered power supply sole use connection within buildi ng.
Referto Appendix B for the Power Supply Arrangement diagrams.

The Developer may propose an alternative power supply arrangement for
consideration by Curtin University. This must be communicated to Curtin University as
part of the power supply applicat ion process.

6.5 COMMON SERVICES AND PUBLIC REALM

Servicing of Common areas within the development lot shall be the responsibility of

the Developer. Public Realm shall be the res ponsibility of Curtin University . The
Developer is responsible for providing the public realm  switchboard as part of the
development. The preferred location for the switchboard is external to the building ,

unless itis required internal to the building for other reasons relating to the design.

Curtin  University will own, operate and maintain the public realm  switchboa rd
following handover from the Developer . All energy charges associated with the public
realm areas will be the responsibility of  Curtin University unless otherwise advised by
Curtin University.

6.6 RESERVING AND RELINQUISHING CAPACITY

Curtin University will not allow capacity to be reserved by the Developer . The

University reserves the right to allow exceptions to capacity reservation only on the

basis of extraordinary circumstances and only with prior written approval of the

University . The Developer must fully utilise the power supply capacity that has been

requested as part of the power supply application process within a period of t wo years

otherwise the unused portion will be relinquished, at the Universit

All requests and approvals for additional capacity shall be wholly at the Developer 6 s
cost.

Curtin University may elect to carry out a load survey at its cost on an annual basis to
determine if the load is in line with the requested capacity.

Where there is a  difference between the recorded load and the capacity, Curtin
University will notify the end user of their revised capacity.
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6.7 POWER SUPPLY APPLICATION

It is important that early advice and sufficient time be allowed by the Developer to
consult with and conclude negotiations on the conditions of supply with Curtin
University and to plan and implement the necessary actions to facilitate the
connection.

Conditions of supply can vary substantially, dependent on whether it is a new
connection, an addition or alteration to an existing electrical installation or an
additional load.

These conditions may affect the configuration or design of the connection, such as the
determination of point(s) or type of supply; the position of metering or service
equipment; the point of attachment of a service cable or point of entry of an
underground cable; or the position of any transformer or substation on a property.

Prospective Developer s should not automatically assume that a connection that
satisfies their expectations i s available, nor should they sanction or initiate any
expenditure until all negotiations with Curtin University have been concluded.

Once conditional approval for connection of the Developer 6 s |l oad and capac
provisions is granted by Curtin University, p reparations for a connection can be

commenced.

Temporary Power Supply T Builderds Supply

The same power supply application process applies to the provision of a temporary

power supply.

Appointment of Electrical Consultant/Contractor

The Developer will enli st the services of a competent electrical consultant and/or

electrical contractor to ensure that the necessary documentation and associated work

is carried out in accordance with Curtin University!

Failure to provide the necessary documentat ion will result in delays to completion of
the process.

Project Management
Curtin University will nominate a contact person for each power supply connection.

The University will appoint an electrical consultant as their representative to whom all
project technical matters  will be referred during the design of the work. If documents
submitted by a  Developer are not to the required industry acceptable standard and

need to be resubmitted and assessed, then Curtin shall seek recovery of consultant

costs f romt he Developer .
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Stagel

Developer to complete and Stage 2 Stage 3
submit the “Power Supply . . . . Curtin University to consult with
Application Form” accompanied —> Curtin University to review the > the Developer and confirm the

with requested supporting Developers Power Supply Power Supply arrangement and

documentation to Curtin Application. associated requirements.
University for review.
\l/ A \Weeks
Stage 4 st 5 SIREEs
. age Western Power reviews the CMD
Dl Dl e e > If required Curtin University to > increase request and notifies
el qur_’mssmn. ey apply to Western Power fora Curtin University of acceptance.
Submission process for further . S
. . CMD increase. CMD costs are responsibility of
information.
Developer
Stage7
Curtin University notifies
Developer of approval of Power
Supply application.
Figure 4 Power Supply Application Process
6.8 CONNECTING TO EXISTING INFRASTRUCTURE
The Developer shall be responsible for appointing a Curtin University pre ferred
contractor to connect into existing Curtin Univ ersity infrastructure. The Developer

shall maintain all connection to existing services and must not disturb unless approved

to do so. The Developer must make good any damage to existing premises, adjacent
buildings, roads, access paths and footpaths aro und the connection point and surfaces
generally, and is liable for any other damage or injury that may be caused by
execution of the connection works.

At the completion of the connection works the Developer shall make good all external
footpaths, roads, cr  ossings , landscaping etc. to Curtin University requirements.

6.9 DISRUPTION TO SUPPLY

The Developer shall make every effort to minimise outages. For planned outages, a
notice period of seven (7) days must be provided. Developers wishing to undertake
pow er isolations must comply with the Curtin University Perm it to Isolate Process
available at

https://properties.curtin.edu.au/local/docs/contractors/iso lation_quide_electrical HV.p
df

The isolation permit procedure and application are designed to guide parties wishing
to isolate through a structured risk assessment process. Additi onal systems for risk
assessment and analysis may also be necessary to effectively mitigate risk,
particularly  where higher risk services are involved. The duration of the isolation is
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required to be carefully considered as this has significant impact on
operations, assets, its tenants and patrons.

6.10 SUPPLY APPLICATION PROCESS OBLIGATIONS

Curtin University

*  Application for *  Review Submissions Review CMD
power supply & Applications increase requests
*  Design Power *  Apply to Western Review HV
Supply Power for CMD (if submissions
required)
*  Supply and Install *  Own, operate and
maintain HV

connections
following handover

*  Commissioning

*  Responsible for all
costs, including
CMD.

*  Comply with Curtin
Processes includin g
isolations, HV
submissions, CMD
etc.

Figure 5 Power Supply Obligations

6.11 TIMEFRAME FOR INITIAL ASSESSMENT

The Developer is required to prepare and submit the power supply application to

Curtin University. The Developer must allow up to four weeks f or Curtin University to

initially process the application, as it may trigger further investigation of Curtin

Uni versityos el ectrical net wor k regarding avail ab
applications and power supply arrangements. During this time, Curt in University will

engage with the  Developer to confirm the power supply arrangement before providing

a final response.

The power supply application must be completed with all supporting information; with
the review process extended by any time taken to o btain clarifications and additional
documentation
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6.1 2 HIGH VOLTAGE SUBMISSIONS

All works involving the upgrade, augmentation or reconfiguration of the HV network
must comply with WAER and WADCM regarding the preparation of a HV Submission.
The HV Submiss ion is to be certified by a CPEng or NPER accredited engineer at the
Curtin University in readiness for the subsequent

time of the
submission
commissioning and testing res

Developer

submission to
to Western Power.
ults for the Universit

The final

The process for a HV Submission is as follows.

HV Submission shall
y @review prior to energisation.

include all

Stage 1

Stage 2
Curtin University to provide

Stage 3

Developer to prepare HV
Submission as per WAER &

Ugi\;erlgge;;co zfgg“:grc;umnl information on HV Network for = WADCM and issue to Curtin
A Iica‘gon Process PRl use by Developer (eg Fault Levels, University as "Draftfor
PP Upstream Protection Settings) Comment" prior to equipment
being purchased
Stage 5
Stage 4 Developer provides Curtin Stage 6
e University the revised HV Western Power reviews HV
e Developer and HV Submission. Curtin University [—=>| Submission and notifies Curtin
Submission is revisedpaccordin | forwards HV Submission to University of any non-
BlY Western Power as "Draft for conformances
Comment"
Stage 7 Stage 9
i i e Stage8 Curtin University reviews the HV
Developer of anv non- Developer updates HV > Submission and if deemed
conformar?ceswhic‘fl require Submission and issues to Curtin acceptable the HV Submission is
e a University as "Final for Approval" then forwarded onto Western
rectification by the Developer T RN
Stage 10 Stage 11
Western Power reviews HV Curtin University notifies Stage 12
Submission and notifies Curtin Developer of approval to proceed [ | Electrical Substation is connected

University of any non-

with energisation of the Electrical

to Curtin University's HV Network

conformances Substation
Figure 6 HV Submissions Process
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6.13 HEADWORKS CHARGES

The Developer is responsible for costs associated with any works for the provision of a
power supply connecting from Curtin infrastructure sought by a Developer. Where the
University chooses to undertake works in excess of the minimum practical to service

the Developer nominated requirements then the University may, at its sole discretion,
elect to contribute to the cost of the works. The Developer must liaise directly with the

CNC regarding all associated headwork charges during the power supply application
process.

6.1 4 GROUND BREAKING WORKS

The Developer must make his ow n investigations and is responsible for determining all
existing services locations prior to commencing work. The Developer shall be
responsible for rectifying any damage to existing services infrastructure.

6.15 ELECTRICAL SUBSTATIONS
6.1 5.1 LOCATION

The Developer must locate the electrical substation in an area that is easily accessible

to Curtin University for the purpose of installing and removing equipment at any point

in the future. The Developer must also consider the aesthetics of the electrical
substation and address them in accordance with the Greater Curtin Stage One
Development Guidelines.

The Developer may consider the installation of an electrical substation below ground

level (e.g. at basement level), but must seek approval from Curtin Univer sity before
proceeding. Curtin has a preference for services to be internalised so as not to
compromise ground level activation and presentation.

6.1 5.2 ACCESS

The Developer must allow unrestricted access to the electrical substations by

representatives o f Curtin University. Access must be provided 24 hours a day, 7 days

a week, even when the electrical substation is located within a building. The access

must be via a door located on an external wall and keyed to t he Uni versityéo
specification .

6.1 5.3 OWNE RSHIP AND RESPONSIBI LITIES

Building -integrated Substation

The Developer is responsible for the design and construction of a building -integrated
substation structure.

The building structure such as the walls, doors and roof will be owned and maintained
by the Developer. Ownership of the internal electrical equipment, including cable
containment systems, earthing equipment, trench support structures, small light and
power, will be transferred to the University following successful handover. The
Developer is responsible for maintenance activities for a period of not less than 12
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months following the handover date. Subsequent maintenance of the equipment will
be the responsibility of the University.

Standalone Substation

The Developer is responsible for the de sign and construction of the standalone
electrical substation building or kiosk enclosure up until formal handover to Curtin
University.

Ownership of the building/enclosure and other related structural elements will be
transferred to the University follow ing successful handover. The Developer is
responsible for maintenance activities for a period of not less than 12 months

following the handover date.

Subsequent maintenance will be the responsibility of the University. This includes all

elements of the su  bstation building structure. Where there are services installed on or

in the electrical substation building that are directly related to the Developer , this
must be communicated to Curtin University during the handover process.

The ongoing responsibility f  or the electrical equipment that is contained within the
electrical substation is dependent on the Power Supply arrangement and is detailed in
Appendix B

6.1 5.4 HIGH VOLTAGE

The Developer mu st base their energy metering system on
arrangement, including the required bus -connected HV metering cubicle and

associated instrument transformers (current and voltage transformers). Where an

alternative arrangement is being proposed by the Developer , this must be
communicated to Curtin Univers ity as part of the power supply application process.

6.1 5.5 STAND -BY BACKUP GENERATORS

Should the Developer require the installation of local stand -by backup generators as
part of their development they must ensure that the specification and location

minim ises the impact on the surrounding environment. Noise pollution is not
acceptable to Curtin University due to impact on teaching and examination venues.

Visual appearance and emissions must be considered when placed in a public
environment.

The configurati onofstand -by backup generators must be configur
make 6, since Curtin Uni v e rterm orjongwitdrn paralleltpowarlon ow s hort
the network.

6.1 6 FIRE DETECTION (DRY FIRE)
6.1 6.1 GENERAL PRINCIPLE

Curtin University implements d irect brigade alarms (DBA) in electrical substations,
which are integrated with the Campus communications network to inform the onsite
Security department of an alarm. This allows a rapid response in the event of an
emergency. Curtin University is also res ponsible for providing directions to emergency
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services on the particular location of the electrical substation where the alarm has
been initiated.

6.1 6.2 BUILDING -INTEGRATED SUBSTATIO N

For electrical substations, the Developer must comply with the followi ng minimum
requirements:

1. Fire indicator panel (common)

2. Deployment of smoke and heat detectors
3. EWIS/OWIS system
4. Site monitoring and interfacing i DFES connection (DBA)
5. Site monitoring and interfacing i graphics system (Curtin University i Security)
6. Site mon itoring and interfacing T network provision (Curtin University T
Security).
The fire detection system mu st be integrated

communications infrastructure to enable the DBA and site monitoring to operate as
required.

6.16.3 STAN DALONE SUBSTATION

Where the Developer is responsible for the development of an electrical substation,
they must refer to Western Power  for the detailed requirements. For electrical
substations, the  Developer must comply with the following minimum requirements:

1. Fire indicator panel (local)

2. Deployment of smoke and thermal fire detection
3. EWIS/OWIS system
4. Site monitoring and interfacing i DFES connection (DBA)
5. Site monitoring and interfacing T graphics system (Curtin University T Security)
6. Site monitoring and interfacing T network provision (Curtin University T
Security).
The Developer must liaise with the CNC regarding the location for any fire detection

system that is to be integrated with Curtin communications infrastructure.

6.1 7 EMERGENCY LIGHTING
6.1 7.1 GENERAL PRINCIPLE

Curtin University implements a monitored emergency lighting system in electrical

substations, which is integrated with t he Campus communications network to inform

the onsite Properties and Facilities Management
This allows Curtin University to respond to alarms and failures on the system, thus

ensuring that the emergency lighting system is able to operate effectively when

required.
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https://www.westernpower.com.au/media/1328/distribution-substation-manual-substation-arrangements.pdf

6.1 7.2 STANDALONE AND BUILD ING -INTEGRATED SUBSTATIO N

The Developer must refer to the relevant regulation or code regarding the applicability
of an emergency lighting system for electrical substations.

Where an em ergency lighting system is required, the Developer must refer to the
relevant Australian ~ Standard for the detailed requirements

6.1 8 EXTERNAL LIGHTING

The Developer must ensure that all lighting provided as part of the development
integrates and coordinat es with the street frontage and interconnections with
roadways, paths and the like. The Developer must be cognisant of  and coordinate with
other developments and ensure consistency

All lighting must be configured to operate from dusk until dawn and comply with the
relevant standards , including Greenstar

6.19 UNDERGROUND INFRASTRUCTURE
6.19.1 COMMON SERVICES TREN CHES

General Principle

The principle for a common services trench with the added mechanical protection via
concrete encasement is to ensure the co nstruction of a building or other structure
above the infrastructure does not impede future maintenance access. Following the
concrete encasement, the developer must demonstrate that the conduits are clear via

a CCTV survey. Should the developer propose to address this issue through other
means they must first seek written approval from the University before ground works
commence.

Requirement

The installation of in -ground services within the lot that are associated with the
electrical substation must be in stalled as a dedicated services trench. Where the
electrical substation is located within the lot boundary, the Developer must provide
spare conduits in accordance with Figure 1 below to allow for future LV and HV
services.
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Figure 7 i Typical Common Service Trench

The Developer must also provide cable pits every 50 metres and at each change of
direction. This applies to the low voltage and SCADA in -ground services only.

6.20 CABLE PITS

6.20 .1 HIGH VOLTAGE

There is no requirement for HV cable pits on a HV cable run.
6.20 .2 LOW VOLTAGE

LV cable pits are to be constructed from polymer concrete and are to be provided with
covers rated for their intended location, such as footpaths, grass, landscaped areas,
roadways and car parks.

The depth of the LV cable pit must consider the burial depth of the service. All conduit
entries within the pit are to be sealed to prevent ingress of water or vermin.

The lid of the LV cable pit is to be provided with a brass or stainless steel ID plate
indicating the service wit  hin and is to be securely fixed to the lid using fasteners. The
use of glues or epoxy for fixing the ID plate to the lid will not be accepted.
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The following guideline (Figure 2) is to be used when determining the required LV
cable pit.
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Figure 8 i Cable Pit Class
6.20 .3 SCADA

SCADA pits are to be constructed from polymer concrete and are to be provided with
covers rated for their intended location, such as footpaths, grass, landscaped areas,
roadways and car parks.

The depth of the SCADA pit must consider the burial depth of the service. All conduit
entries within the pit are to be sealed to prevent ingress of water or vermin.

The lid of the SCADA pit is to be provided with a brass or stainless steel ID plate
indicating the service within and is to be securely fixed to the lid using fasteners. The
use of glues or epoxy for fixing the ID plate to the lid will not be accepted.

Refer to the previously stated guideline (Figure 2) for determ ining the required SCADA
pit.
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6.21 HV SYSTEM 1 SCADA
6.21.1 GENERAL

The SCADA system is controlled and monitored at the Building 156 terminal substation
within the control room. The computer and communications hardware is located within
the control room.

The SCADA system monitors the status of t he
power flows and also allows the network operator to remotely open/close the
functional units.

This is a safety control measure that removes the HV operator from the front of the
HV switchboard, in turn eliminating the exposure of operators to arc flash hazards
when utilised.

6.21.2 APPLICABILITY

The application of a SCADA system at the distribution substations is mandatory.
Spatial provisions and in  -ground infrastructure must be included when designing the
electrical substation.

The Developer must liaise with Curtin University as part of the power supply
application process. The Developer must assume a SCADA system is required unless
otherwise advised by the University.

6.21.3 SPECIFICATION

The SCADA system requires the installation of communications hardware such as a
fibre termination cubicle, remote terminal unit (RTU) and compatible HV protection
relays.

The Developer must ensure that the RTU and protection relays are compatibl e and can
easily integrate with the existing SCADA system.

The SCADA system must be capable of performing the following:
1. monitoring of the switch or circuit -breaker position (Open, Close)
2. monitoring of the earth switch position (Open, Close)
3. remotely opera te the switch or circuit  -breaker position (Open, Close)

4. data acquisition (Amps, Volts (where applicable), kW, frequency).
6.22 PROTECTION SCHEMES

6.22.1 HV SYSTEM

The HV system must incorporate overcurrent and earth fault protection scheme as a
minimum, wh ich apply to the HV side of the transformer only. Where the Transformer
rating exceeds 2MVA the developer shall employ a transformer differential / restricted
earth fault scheme.
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The Developer must ensure that the HV protection scheme grades with Curtin

Uni versi tyods upstream protective devices on t he
Developer shall achieve a minimum grading margin of 250mS with the upstream

device for prospective fault levels at the network location. If this cannot be achieved

the developer must  liaise with the university prior to making the HV submission.

The Developer must ensure that the HV protection scheme grades with the
downstream LV protective devices on the 415 V network.

6.22.2 LV SYSTEM

The LV system must incorporate an overcurrent pr otection scheme. The Developer
may consider the application of an earth fault protection scheme in addition to an
overcurrent protection scheme.

The Developer must ensure that the LV protection scheme grades with Curtin
Uni versityods upst r eieesonphe 416 ¥ d1 kKVwre22 kiVenetworks. The
LV protection scheme must grade for the full range of prospective fault levels.

The Developer must conduct arc flash hazard assessment on Low Voltage Main
Switchboards and Main Distribution Switchboards.

6.23 RENEWABLE ENERGY SYSTEMS

As a general principle, Curtin University supports renewable solutions that propose no

risk to the integrity and stability of the network. To that end, the Developer must
comply with the  relevant ERAWA Technical Guidelines . How ever, if the Developer can
provide evidence that the renewable design solution steps outside of the Technical

Guidelines but poses no risk to the network, then Curtin will consider and potentially
approve the solution.

6.24 MINIMUM REQUIREMENTS T EQUIPMENT
6.2 4.1 HV CABLES 17 PREFERRED SUPPLIERS

Curtin University has a preference for t he followi ng suppliers for HV cabling:

1. Olex

2. Prysmian

3. Western Power.
Any alternative supplier of HV cable must be approved by the University prior to
purchase.

6.2 4.2 HV NETWORK FEEDER CA BLES

Specification

All HV network feeder cables are to be rated for 24 kV, irre spective of the system
voltage at the particular distribution substation. This allows for flexibility in the HV

network and also the ability to upgrade the voltage from 11 kV to 22 kV at a
distribution substation, without having to replace/upgrade the exis ting HV cabling.
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All HV network feeder cables installed on the 22 kV network are to have red sheaths.
All HV network feeder cables installed on the 11 kV network are to have black sheaths.

All HV network feeder cables have the following specification.

Cab le Rated Voltage 12.7/22 kV (24 kV)

Configuration 1x3C

Size 240 mm 2

Material (active conductors) Copper (Cu), Stranded

Conductor Screen Semi -conductive XLPE

Insulation Cross - Linked Polyethylene (XLPE)
Screen Copper (Cu), Stranded

Individually scree ned, coarse fault protection heavy duty

screens
Termite Protection Nylon
Additional Protection Double Brass Tape
Armour Steel Wire
Sheath Material PVCi V90
Figure 9 HV Cable Specification
Installation
Installed Underground
All underground HV networ  k feeder cables are to be direct -buried where possible and

are to be installed within heavy duty PVC conduit/polypipe for road crossings or where
future access/removal is necessary. Figures 3 and 4 below illustrate the required
installations.

The direct -buried HV cable is to be installed at 1,200 mm below finished ground level

and is to have imported clean yellow sand as the bedding material. The use of clean

fill other than imported yellow sand will not be acceptable. The direct -buried HV cable
route isto be provided with PVC covers and danger tape in accordance with Australian
Standards.
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The installation of HV network feeder cables utilising underground boring should be
avoided where possible. Should the developer seek to use boring techniques they
must s eek written approval from the University prior to construction.
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Figure 10 7 HV Cable Route, Direct - buried
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FINISHED GROUND LEVEL
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Figure 11 1 HV Cable Route, Conduit

Installed within a Trench

All HV network feeder cables installed within a trench internal to a substation shall be

spaced evenly to minimise the effects of derating and shall be secured direct to the

floor using fault -rated stainless steel cleats. The cleats are to be spaced as per the HV

cabl e manufacturerds recommendations to aenhseure the
cables under the stresses generated via fault currents. The cleats shall incorporate

rubber padding to protect the outer surface of the HV cable.

Where the HV cables enter the bottom of the HV switchboard, a section of uni -strut is
to be installed horizontally within the trench above the floor to allow affixing of the

cleats. The weight of the HV cable is to be supported as it enters the bottom of the HV
switchboard to reduce the stress on the HV cable bushing. Failing to comply with this

may result in premature failure of the HV cable bushing.
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6.2 4.3 HV NETWORK INTERCONN ECTING CABLES

Specification

All HV network interconnect feeder cables are to be rated for 24 kV, irrespective of the

system voltage at the particular distribution substation. This allows for flexibility in the
HV network and also the ability to upgrade the voltage from 11 kV to 22 kV at a
distribution substation, without having to replace/upgrade the existing HV cabling.

All HV network interconnect feeder cables that interconnect ad jacent HV switchboards
in the same or adjacent HV switch rooms have the following specification.

Cable Rated Voltage 12.7/22 kV (24 kV)

Configuration 3x1C

Size 240 mm 2

Material (active conductors) Copper (Cu), Stranded

Conductor Screen Semi -conductiv e XLPE
Insulation Cross - Linked Polyethylene (XLPE)
Screen Copper (Cu), Stranded

Individually screened, coarse fault protection heavy duty

screens
Termite Protection No
Additional Protection No
Armour No
Sheath Material PVCi V90
Figure 12 HV Interco nnection Cable Specification

| nstallation
Installed Underground
There is no requirement to install HV network interconnect feeder cables underground

external to the substation building.

Where HV network interconnect feeder cables are installed between adj acent HV
switch rooms within the same building they are to be installed within heavy duty PVC
conduit.
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Installed within a Trench

All HV network feeder cables installed within a trench internal to a substation shall be

spaced evenly to minimise the effects

floor using fault
cabl e

cables under the stresses generated via
rubber padding to protect the outer surface of the HV cable.

Where the HV cables enter the bottom of the HV switchboard, a section of uni
to be installed horizontally within the trench above the floor

recommendat.i

of derating and shall be secured direct to the
-rated stainless steel cleats. The cleats are to be spaced as per the HV
manufacturero6s

ons t o ensur e

fault currents. The cleats shall incorporate

-strut is

to allow affixing of the

cleats. The weight of the HV cable is to be supported as it enters the bottom of the HV
switchboard to reduce the stress on the HV cable bushing. Failing to comply with this
may result in premature failure of the HV cable bushing.

6.2 4.4 HV TRANSFORMER FEEDE R CABLES

Specification

All HV transformer feeder cables are to be rated for 24 kV, irrespective of the system
voltage at the particular distribution substation. This allows for flexibility in the HV

0 upgrade the Voltage from 11 kV to 22 kV at a
distribution substation, without having to replace/upgrade the existing HV cabling.

network and also the ability t

All HV transformer feeder cables have the following specification.

Cable Rated Voltage
Configuration

Size

Material (active conductors)
Conductor Screen
Insulation

Screen

Termite  Protection
Additional Protection
Armour

Sheath Material

Figure 13

12.7/22 kV (24 kV)

3x 1C

95 mm 2

Copper (Cu), Stranded

Semi -conductive XLPE

Cross - Linked Polyethylene (XLPE)

Copper (Cu), Stranded

Individually screened, coarse fault protection heavy duty

screens
No
No
No
PVCi V90

HV Transformer Feeder Cable

Specification
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Installation
Installed Underground
All  underground HV transformer feeder cables are to be installed within

conduit/polypipe  along their entire length.

The underground HV transformer feeder cables are to be installed at 1,200 mm below
finished ground level and are to have clean sand fill (free of rocks and other foreign
objects) as the backfill material.

Where conduits are inst  alled, the HV cable route is to be provided with PVC covers at
400 mm above the HV cable and danger tape at 800 mm above the HV cable. The

installation of PVC covers and danger tap e must be installed as per Australian
Standards.
Where polypipe is installed due to underground drilling, cable markers are to be

provided on the surface at 30 m intervals and at each change of direction. This is a
substitute for the PVC covers and marker tape that is applicable to an open trench
conduit installation.

Installed wi thin a Trench

All HV network feeder cables installed within a trench internal to a substation shall be

spaced evenly to minimise the effects of derating and shall be secured direct to the

floor using fault -rated stainless steel cleats. The cleats are to be spaced as per the HV

cable manufacturerds recommendations to ensure the
cables under the stresses generated via fault currents. The cleats shall incorporate

rubber padding to protect the outer surface of the HV cable.

Where th e HV cables enter the bottom of the HV switchboard, a section of uni -strut is
to be installed horizontally within the trench above the floor to allow affixing of the

cleats. The weight of the HV cable is to be supported as it enters the bottom of the HV
switchboard to reduce the stress on the HV cable bushing. Failing to comply with this

may result in premature failure of the HV cable bushing.

6.24.5 HV CABLE JOINTS

Specification
All HV cable joints are to be Raychem or Australmold and are to be heat -shrink able.
Cold-shrink HV cable joints are not acceptable.

The HV cable joint kit must be selected to suit the cross -sectional area and the specific
construction type of the HV cable being jointed.

Installation

All HV cable joints are to be direct -buried and mu st not be located within six metres of
conduit entries/exits or on a bend.

HV cable joints are to be installed at the same burial depth as the rest of the HV cable.
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HV cable joints are to be installed by a preferred contractor. Referto  the CNC for the
most up to date list of  pre ferred contractors .

6.2 4.6 HV CABLE TERMINATION S

Specification

All HV cable terminations are to be Raychem or Australmold and are to be heat -
shrinkable.

Cold-shrink HV cable terminations are not acceptable.
Touch -safe HV cable termi  nation kits are to be used.

The HV cable termination kit must be selected to suit the cross -sectional area and the
specific construction type of the HV cable being terminated.

Installation

All HV cable terminations are to be located within a purpose -built cable termination
cubicle, either in the HV switchboard or transformer.

All HV cable terminations must be supported within the trench and within the cable
termination cubicle such that t he weight of t he
stress on the bushin g, causing it to prematurely fail.

HV cable terminations are to be installed by a preferred contractor.  Contact your CNC
for the most up to date list of preferred contractors .

6.2 4.7 HV SWITCHBOARDS (RIN G MAIN UNITS)

Preferred  Suppliers

Curtin University  has a preference for  the following suppliers:
1. Schneider i RM6
2. Eaton i Xiria-E.

Curtin University has standardised the range of HV switchboards to improve
interchangeability and maintainability of HV switchboards in the HV network, should a
situation arise  where a HV switchboard needs to be taken out of service due to failure.
This allows a much faster response time and subsequent restoration of power supply.

Should the Developer wish to propose an alternative supplier, this must be nomin ated
in the draft HV  submission and  written approval from Curtin University must be
received prior to proceeding with purchase of non -standard equipment. The University
may accept or reject the non -standard equipment at its sole discretion.

Specification

All HV switchboards a re to be type tested according to Australian and IEC Standards
relevant to the proposed installation. Non -type tested HV switchboards will not be
accepted. The HV switchboard manufacturer must provide evidence of type testing by
issuing the certificates du  ring the procurement phase and prior to delivery on site.

All HV switchboards (ring main units) are to be of metal -clad construction and
modular.
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All HV switchboards are to be rated for 24 kV, irrespective of the system voltage at
the particular distributio n substation. This allows interchangeability of HV switchboards
in the HV network and also the ability to upgrade the voltage from 11 kV to 22 kV at a
distribution substation, without having to replace/upgrade the existing HV
switchboard.

All HV switchboar ds are to be specified with downward exhaust kits, where installed on
a trench.

The HV switchboards are to consist of load break isolators and circuit -breakers as the
functional units. The use of fuse switch units for transformer HV protection will not be
accepted.

The final configuration of the HV switchboard with regards to functional units is to be
designed to cater for the specific project and allow for future provisions. The typical
arrangements are noted as follows:

1 Single Transformer Installation, wi th no future Transformer proposed
1 Single Transformer Installation, with future Transformer (remote) proposed
1 Dual Transformer Local Installation (HV Switchboard 1 and HV Switchboard 2).
In each case, the configuration of the HV switchboards should include the following:
1. Minimum of two load break isolators (typically 630 A)
2. Minimum of one circuit  -breaker (typically 200 A)
3. Left- orright -hand extensible.

Note: where there is a requirement to install more than two transformers, additional
circuit -breakers (ty pically 200 A) are to be installed on the HV switchboard. There is
no requirement to install more than two HV switchboards to accommodate further
transformers.

The Developer must allow for the future extension of the HV switchboard by one
functional unitw hen designing the substation building.

6.2 4.8 INSTALLATION

| nternal

All HV switchboards located internally are to be installed above a trench and securely
fastened to the floor or structural frame within the trench using heavy -duty fasteners.
Electrical i nstallations must be located away from hydraulic risers.

The HV switchboard is to be positioned such that the HV cables enter from the bottom.

The HV switchboard must be positioned such that the minimum egress requirements
are complied with.

The HV switchb oard must be located nearest to an egress path/doorway to facilitate
safe emergency egress.
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External

The default location for HV switchboards is internal to buildings within an electrical
substation. However, under some circumstances, Curtin University m ay accept an
external installation. Where an external HV switchboard is being proposed by the
Developer this must be approved by Curtin University before proceeding.

The Developer must liaise with the CNC regarding the placement and screening
requirements that may be applicable.

All HV switchboards located externally are to be installed within a weatherproof
outdoor cubicle/kiosk that is type tested according to Australian and IEC Standards.

The HV switchboard is to be positioned such that the HV cables ent er from the bottom.
The HV switchboard must be positioned such that the minimum egress requirements
are complied with.

6.24.9 TRANSFORMERS

Curtin  University has standardised the range of transformers to improve
interchangeability and maintainability of tra nsformers in the HV network, should a
situation arise where a transformer needs to be taken out of service due to failure.

This allows a much faster response time and subsequent restoration of power supply.

Curtin University has  a preference for the follow ing suppliers.

Oil -filled Transformer Dry Type/Cast Resin
Western Power 1 Standard Kiosk ABB
Transformer

ABB i GMT Plus Transformer

Figure 14  Transformer Suppliers

Written approval from Curtin University must be received prior to proceeding with
purchase of non -standard equipment.

Specification

All transformers are to be type tested according to Australian and IEC Standards. Non

type tested transformers will not be accepted. The transformer manufacturer must
provide evidence of type testing by issui ng the certificates during the procurement
phase and prior to delivery on site.

The transformers are to utilise mineral oil as the insulating medium. The use of less
combustible oil can also be employed, where it may be considered as a requirement to
reduc e fire risk.

All transformers are to be of metal construction and compact.
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All transformers are to have the following minimum IP ratings.

Internal External
HV Termination IP56 IP56
Cubicle
LV Termination IP56 IP56
Cubicle
Tank IP66 IP66

Figure 15 Tran sformer IP Rating

All transformers are to have a vector group of Dynl. This allows interchangeability of
transformers in the HV network.

All transformers are to have aluminium HV and LV windings. The use of aluminium

decreases the overall weight of the tra nsformer as compared to copper, so lifting

devices and supports do not need to be excessively oversized.

Transformers can either be sealed units or provided with oil sampling facilities (e.g. a
valve).

6.2 4.10 INSTALLATION

Internal

All transformers are to be installed and secured to the floor using heavy -duty
fasteners.

The transformers are to be positioned such that the HV and LV cable termination

cubicles are directly above or below a trench or penetration allowing the cables to be

installed vertically wi  thout bends.

The transformers can be bottom - or top -connected for the HV and LV cable

termination cubicles.

The transformers are to be positioned within the room such that the
install ation/removal of the transfor mer
other equipment.

All oil -filled transformers are to be installed and secured to the floor using heavy
stainless steel fasteners. Oil containment shall be provided in accordance with
Australian Standards.

doany ndt

-duty
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External

The default location for trans formers is internal to buildings within an electrical
substation. In exceptional circumstances the University may accept an external
installation. Where an external transformer is being proposed by the Developer, this
must be approved by Curtin University before proceeding.

The Developer must liaise with the CNC regarding the placement and screening
requirements at the development application phase.

All oil -filled transformers are to be installed and secured to a concrete plinth or culvert
using heavy -duty stainless steel fasteners. Qil containment shall be provided in
accordance with Australian Standards.

The transformers are to be positioned such that the HV and LV cable termination
cubicles are directly above a trench or penetration allowing the cables to be installed
vertically without bends.

The transformers are to be bottom -connected for the HV and LV cable termination
cubicles.

The transformers are to be positioned externally such that the installation/removal of

the transformer can be undertaken by dr iving a truck/crane to its location allowing
easy lifting.
6.25 MINIMUM REQUIREMENTS I TESTING AND COMMISSIONING

6.25.1 HV TESTING REQUIREME  NTS

Type Testing

All HV equipment is to be type tested according to Australian and IEC Standards. Non -
type tested HV  equipment will not be accepted. This applies to the following HV
equipment:

1. HV cables
2. HV switchboards

3. Transformers

The HV equipment manufacturer must provide evidence of type testing by issuing the
certificates during the procurement phase and prior to d elivery on site.

Factory Acceptance Testing

All HV equipment is to be routinely factory tested according to Australian and IEC
Standards.

All HV equipment is to be tested at the factory of the manufacturer/supplier prior to
being despatched for delivery. T he routine factory testing is typically undertaken by
the manufacturer/supplier without third party witnesses. Where the HV equipment is
considered a critical asset for Curtin University a Curtin University representative is
required to witness the routine factory testing.
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The routine factory testing inspection and test plan is to be provided by the
manufacturer/supplier to Curtin University and/or the engineer prior to carrying out
the tests.

Site Acceptance Testing

All HV equipment is to be site acceptan ce tested according to Australian and IEC
Standards.

All HV equipment is to be tested at the time of being delivered to the Campus as part

of the site acceptance testing. The site acceptance testing is typically undertaken by

the manufacturer/supplier unde r witness by Curtin University, the engineer and the
Developer where applicable. The  Developer is also able to undertake the role of the
manufacturer/supplier to carry out site acceptance testing; in that case, the
manufacturer/supplier is required to be t he witness.

The site acceptance testing is typically a repeat of the routine factory test and
demonstrates that the HV equipment has been packaged, delivered and unloaded
satisfactorily and no damage has been encountered.

The site acceptance testing inspec tion and test plan is to be provided by the
manufacturer/supplier or Developer to Curtin University and/or the engineer prior to
carrying out the tests.

Commissioning Tests

All HV equipment is to be commissioning tested a ccording to Australian and IEC
Stan dards.

All HV equipment is to be tested at the time of commissioning, prior to final
energisation. The commissioning testing is typically undertaken by the Developer
under witness by Curtin University, the engineer and the manufacturer/supplier where

appli cable.

The commissioning testing is typically a repeat of the routine factory test and
demonstrates that the HV equipment has been installed and configured satisfactorily
and no damage has been encountered.

The commissioning testing inspection and test pla nis to be provided by the Developer
to Curtin University for approval and/or the engineer prior to carrying out the tests.

CNC should be invited to witness all commissioning and testing and shall be provided
aminimumof7 days6 notice

6.25.2 TYPES OF TESTING 1 HV CABLING

HV Network Feeder Cables

The following tests are required on the HV network feeder cables as a minimum:
1. Phase Rotation
2. Megger Testing (5 kV)
3. Very Low Frequency (VLF)
4. Sheath Integrity
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5. Tan Delta

6. Partial Discharge.

The following tests a re required on HV network feeder cables that interconnect
adjacent HV switchboards in the same or adjacent HV switch rooms as a minimum:

1. Phase Rotation

2. Megger Testing (5kV).

HV Transformer Feeder Cables
The following Tests are required on the HV Transforme r Feeder Cables as a minimum:
1. Phase Rotation

2. Megger Testing (5 kV).

HV Switchboard
1. Conductivity Main Circuit Resistance

a. Busbars to cable terminal, including circuit -breakers closed and in service
position.

2. HV Power Frequency Voltage Withstand Test

a. HVtest (50 Hz) main circuit at 100 per cent ( 80 per cent for all subsequent

tests ) of the standard withstand test voltage for 1 minute.
3. Insulation Resistance

a. Megger busbar (HV) system with 5 kV Megger before and after HV Power
Frequency Voltage Withstand Test

b. Megger secondary wiring with 500 V Megger before and after HV Power
Frequency Voltage Withstand Test.

4. Circuit -breakers
a. Mechanical interlocking
b. Manual and electrical close, trip and spring charge
c. Electrical protection trips and interlocks
d. Minimum operating vol ts, close and trip.
5. Earth Switches
a. Check operation and interlocking
b. Resistance of earthing circuit.
6. Current Transformers
a. Polarity test
b. Ratiotest i currenttransformers.

7. Electrical Function T Relays, Metering and Control
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a. Accuracy test by checking at one po int of trip curve
b. Functional test by primary injection.
8. Fuse Switches, Isolators, Miniature Circuit -breakers and Fuses

a. Check operation, interlocking and indication.

6.26 TRANSFORMERS
6.26.1 OIL -FILLED

Measurement of winding resistance

Measurement of voltag e ratio and check of phase displacement
Measurement of short - circuit impedance and load loss
Measurement of no -load loss and current

Measurement of zero  -sequence impedance(s)

o g M w N P

Testson off -loadtap -c hangers 6 operation test.

Annual testing is required on tr ansformers that have oil sampling facilities (e.g. a
valve) in order to determine if there have been any internal faults. This is achieved
through dissolved gas analysis and is undertaken by a specialist laboratory. This
remains the Developers responsibili  ty for HV metered applications.

6.26.2 DRY TYPE/CAST RESIN

1. Measurement of winding resistance

2. Measurement of voltage ratio and check of phase displacement
3. Measurement of short -circuit impedance and load loss

4. Measurement of no -load loss and current

5. Measureme nt of zero -sequence impedance(s)

6. Testsonoff -loadtap -changers & operation test.

6.27 MINIMUM REQUIREMENTS T HANDOVER
6.27.1 TESTING AND COMMISSI ONING

The Developer must liaise and engage with their CNC throughout all phases of testing
and commissioning w orks concerning the electrical substation or other electrical
equipment. This is required to aid in the handover process, thus ensuring Curtin
University is trained in operating the installed electrical equipment after it has been

placed into service.

Failure to comply with this requirement will result in delaying the process for providing
the power supply connection.

Developer Technical Guidelines . Rev. No. 1 Page 61 of 111



6.27.2 SURVEYING OF UNDERGR  OUND CABLES

All underground cables are to be electronically surveyed, irrespective of whether they
are existing o r new cables.

Where existing cables are diverted or modified such as by the inclusion of a joint, they
must be surveyed. The cable joint is also to be identified on the survey plan.

The extent of survey of existing cables along the route that remains uncha nged will be
decided upon on a case -by-case basis.

The survey information is to be provided to Curtin University for inclusion in the
Master Plan drawing database within five working days of reinstatement.

6.27.3 HANDOVER CERTIFICATE

All new equipment that is to be handed over to the University must be formally
accepted by Curtin University through the process outlined below. The Developer is
required to initiate this process with the CNC and remains responsible for the
equipment until the Handover Certific ate is signed by both parties.
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Figure 16  Handover Process Flow Chart
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7. HYDRAULIC SERVICES | NFRASTRUCTURE

7.1 EXISTING HYDRAULIC SERVICES INFRASTRUCTURE

The existing hydraulic services information is provided as a brief introducti on to the
existing campus supply services to the Greater Curtin development lots. The
Developer is advised to make allowances in designs for all necessary internal services

to meet their specific project demands based on the infrastructure information

cont ained in these clauses. Specific Stage One Greater Curtin technical guidelines are
included in this section.

7.1 .1 DOMESTIC WATER SE  RVICES
The University Bentley Campus is serviced via Water Corporation of Western Australia

boundary water service connec  tions as follows:

1 150 mm boundary domestic water meter located on Conlon Street: 07466 -112
Meter No. - NK-0900018

1 150 mm boundary domestic water meter located on Hayman Road (Brand
Drive): 09479 -249 Meter No. - KK-0900127

100 mm boundary domestic water met er located on Kent Street: Meter No. -
KM-0600018.

Boundary meter pressures vary as follows:

 Conlon Street 4821 520 kPa
9 Brand Drive 4347 480 kPa
1 Kent Street 550590 kPa .

Stage 1 development lots are to be supplied with water via a 200 mm polyethylene
PN12.5 domestic CWS ring main connected into the existing University Campus
supplies at Road 3 and the Kent Street boundary main. This links Stage 1 to the Water
Corporation existing boundary meter supplies.

1 The Stage 1 water main has been documented to be fi tted with isolation valves
to separately isolate sections of the main for future water connections and
maintenance.

91 Individual development lot Developers will need to apply to the University for
water connections in locations nominated by the Developer an d sizes based on
peak instant flow rate requirements, using the Developer application forms.
Note that developments more than 15 metres from the development Lot
boundary water connection (ground level to roof level) will require their own
storage tank and  pump systems to service the lot water requirements, which is
no different from development lots that are supplied directly from the Water
Corporation mains. Make -up infill to these tanks will be supplied from the
University wate r main lot boundary connecti on.
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Development lot water boundary connections are to be fitted with sub -meters sized to
me et t he Devel oper 6s reqgui rements and fitted with
application flow requirement.

7.1 .2 SEWER DRAINAGE
The University Bentley Campus build ings are currently serviced by Water Corporation
gravity sewers, which are located within the Campus lot, consisting of the following:

1 300 mm HDPE from the Kent Street boundary to the Central Plant area

1 230 VC from 300 mm HDPE Car Park 33 along Dumas Road to south of the
hockey stadium

1 230 VC from the hockey stadium heading east to Hayman Road.

There are several Curtin University private sewer mains that connect and discharge to
the Water Corporation sewer. Plans showing the location of these are available by
request to drawingservices@curtin.edu.au

Greater Curtin Stage 1 works allowed for the realignment of a section of the Water
Corporation sewer through proposed Roads 1 and 2. The VC sewer has been r eplaced
with 225 mm PVC installed to set alignments within the internal road reserves and

protected by an easement to allow for Water Corporation access.

A number of 150 mm property sewer connections have been included, as shown on
the Stage 1 sewer reticu  lation drawings.

Lots FO1, FO2 and FO3 are unlikely to be able to gravity discharge into the main sewer

based on surface levels. These will need to be serviced by a private pump station and

pressure main. A 225 mm sleeve has been allowed along Road 1 to i nstall a pressure

main and di scharge to the gravity sewer. The Develo
and licensed installing contractors will need to progress installation of the pressure

main outside the development lot boundary.

The arrangement of inte  rnal sewers for each lot and how they connect to property
connections needs to be determined by the Develope
and licensed installing contractors.

Property connections of 150 mm have been provided, as shown in the Stage 1
reti culation drawings. These are Curtin University assets and discharge to the Water
Corporation sewer located in Road 2.

The Developerdés design consulting engineers wild/l n
connect to the property connections and advise of prop osed wastewater discharge

rates by completing the University application for sewer connection and submitting to

t he CNC. The Devel oper 6s design consulting engi ne
proposed wastewater discharge rates in order for Curtin to gain ap proval from the

Water Corporation.
7.1.3 NATURAL GAS SERVI  CES

If gas is required, the development lots are to be supplied with natural gas via a 180
mm polyethylene 7.0 kPa supply main, which is supplied from the pressure reduction
station connected viaa 160 mm polyethylene main.
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A 45 kPa main to the boundary gas meter set is proposed to be installed in the future

on the Hayman Road boundary. Note that the University boundary gas meter set

cannot be installed/upgraded until the Developer has submitted th e University
Developer Gas Application Connection form at Appendix D, which lists the
development lot gas supply requirements.

Individual lot Developers will need to apply for approval to the University for natural

gas connections in locations nominated by the Developer and in sizes based on total

Mj/hr demand with diversity loading, using the Developer application forms.

Development lot gas boundary connections are to be fitted with gas sub -meters with

regulators to reduce supply pressures to 1.25 kPa or 2 .75 kPa. Higher supply

pressures, if required at the lot boundary must be approved by the University. Refer

to the Developerbés documentation requirements for i

7.1 .4 FIRE HYDRANT SERV ICES

The University Bentley Campus is s erviced via Water Corporation of Western Australia
boundary fire water service connections as follows:

1 150 mm boundary fire service connection located on the Hayman Road (Brand
Drive) boundary

1 150 mm boundary fire service connection located on the Kent Str eet boundary.
Boundary meter pressures vary as follows:

1 Brand Drive 4347 480 kPa

1 Kent Street 5501 590 kPa.

Stage 1 development lots are to be supplied with fire service water via a 200 mm
polyethylene PN16 non -boosted fire main connected into the existing University
Campus supplies at Road 3 and the Kent Street boundary main. This links the Main

Street to the Water Corporation existing boundary fire service supplies.

The Stage 1 non -boosted fire main has been documented to be fitted with isolation
valves t o separately isolate sections of the main for future water connections and
maintenance. Refer to the University infrastructure base plan for the locations of
isolation valves.

Individual lot Developers will need to apply for approval to the University for non -
boosted fire water connections in locations nominated by the Developer and in sizes

based on the individual development lot fire system requirements, using the
Developer application forms. Note that there are no street hydrants provided in the

Greater Curtin devel opment area. The Devel operb6s desi gn
allow for all necessary fire systems within the development lot to meet compliance
with Australian Standards requirements. Make -up infill to fire storage tanks will be

supplied fro m the University non  -boosted fire water main lot boundary connection. A
drawing showing the location of this service is available by request from
drawingservices@curtin.edu.au . In-ground hydrants have bee n provided to the
200 mm non -boosted fire main to allow Developers to carry out flow and pressure
testing to the non  -boosted main for design of the development lot fire systems. These
in-ground hydrants are indicated on the University Infrastructure base p lans.
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Development lot non -boosted fire water boundary connections are to be fitted with
sub-met er s sized to me et t he Devel oper 8s requiremer
connections are to be documented as outlined in Section 2.

Not e t hat t he D eigne tonspltang Grsginealse and licensed installing
contractors will be required to upgrade the two University fire booster block plans to
indicate the development lot fire connection and system to meet with DFES
requirements.

7.1 .5 STORMWATER RETENT ION SYSTE M

The existing University Campus-ofbis ¢cohtainechig endite st or mwat
concrete soak wells located in close proximity to the buildings being serviced.

Stormwater run  -off from development lots is to be retained within the development lot

boun dary and comply with relevant council, Greenstar Communities , LWMS and

Australian Standard requirements for stormwater retention.

7.2 AUSTRALIAN AND AUTHORITY STANDARDS

Developers must meet the Deemed to Satisfy provisions of the Building Code of
Austra lia, relevant Australian Standards and authority requirements. These guidelines
do not replace the requirements of these standards.

7.3 REFERENCED DOCUM ENTS

The following lists standards referenced in the hydraulic technical guidelines:
1 Building Code of Au stralia National Construction Code

AS/NZS3500.1 Water Services

AS/NZS3500.2 Sanitary Plumbing and Drainage

AS/NZS3500.3 Stormwater Drainage

AS/NZS3500.4 Heated Water Services

AS2419.1 Fire Hydrant Installations

AS2441 Installation of Fire Hose Reels

AS/NZS 5601 Gas Installations

= =4 =4 4 -4 A -5 -2

Water Corporation of Western Australia Industrial Waste Guidelines
1 Water Corporation of Western Australia Backflow Contamination Guidelines.

It is the responsibility of the Developer to ensure services are installed to meet the
Deeme d to Satisfy provisions of the current Australian Standards and regulations
applicable to the project requirements.
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7.4 ROLES AND RESPONSIBILITIES

Role Curtin Developer
Responsibility Responsibility
Determine demand X

requirement

Design internal lot X
infrastructure and
connections to Curtin
network

Assess design and demand X
forecast for connection

Select contractor from X
Curtin list

Pre-approval of cut in works X

Grant Access and Permits X

Cut in to existing Curtin X
Infrastructure

Costs for connection to X
existing infrastructure
network

Maintenance of Meter X

Maintenance of Curtin X
owned network

Meter reading X

Attends commissioning and X X
energisation

Notify of outages for X X
planned works

Figure 17  Hydraulic Roles and Responsibilities
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7.5 LOCAL WATER MANAGEMENT STR  ATEGY

Curtin has prepared a  Local Water Management Strategy for the Bentley Campus to
satisfy regulatory requirements and to sus tainably and holistically manage water
supply and demand to support future development. Developers will need to
demonstrate their compliance with the requirements contained within the LWMS by

submitting their ~ Urb an Water Management Plans (UWMP)

The LWMS sets out specific water efficiency targets, water reuse requirements and
stormwater management measures for the campus and lot scale developments. It
adopts a system network approach to water management for ground water, storm
water, rain water and wastewa ter. The LWMS does not detail on -lot initiatives which
are to be contained within the UWMP.

7.6 URBAN WATER MANAGEME  NT PLAN

The University is committed to environmental sustainability and requires Developers

to document how it will meet best practices for water and energy conservation.
Developers are, as a minimum, required to meet the requirements and design criteria

for energy and water efficiency as required by the Building Code of Australia, the Local
Water Management Strategy (LWMS) , Development Guide lines and Curti nds
commitments.

Developers will be required to demonstrate their compliance with these documents by
producing an  Urban Water Management Plan in line with the requirements of Better
Urban Water Management (Department of Planning). The UWMP must provide

detailed information on how Developers will deliver the targets and initiatives outlined

in the LWMS , including sustainability initiatives that deliver efficiencies in water
demand and supply including water recycling and harvesting  opportunities. The
UWMP will need to be approved by CU as part of the development approval process.

It is the responsibility of the Developer to obtain all necessary approvals from relevant
authorities for licensing and maintaining these systems after h aving received Curtin
approval for dir ect engagement with authorities.

7.7 SYSTEM DESIGN BRIEF

The Developer must provide the University with a development hydraulic services
design brief that provides a brief description of the proposed development and
provides the following information, to be used by the University for current and future
infrastructure demands on the Campus:

lot boundary water service size and required peak instantaneous flow rate
estimated annual water consumption for the development lo t

lot boundary fire service size and flow rate

lot property sewer connection size and estimated peak flow rate

lot property sewer estimated discharge percentage rate

= =4 =4 -4 -a -

lot boundary gas meter size
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lot natural gas pressure requirement and total Mj/hr demand
lot natural gas diversified total gas demand in Mj/hr

lot natural gas estimated annual consumption

= =2 =a -2

industrial waste discharges requiring an industrial waste permit as set out

under the Water Corporationés industrial waste

1 fire hydrant/ho se reel systems including fire storage tanks, pump sets and
booster cabinets

1 Lot boundary rainwater and stormwater discharge flows and volumes.
I detailed design drawings to indicate how connections to service infrastructure
are to be made

7.8 DEVELOPMENT LO T SERVICE CONNECTION S

Development lots have not been provided with hydraulic fire, water and gas service
connections. Developer s are to determine the locations and capacity requirements to

meet the demands of the proposed development. Hydraulic services in frastructure has
been installed in service corridors along proposed development lot boundaries and is
indicated on the Unive rsity site infrastructure base plans available from

drawingservices@curtin.edu.a ___u. This service information is to be reviewed by the

Developer for location, size and capacity to meet their project brief requirements. The

Developer 6s desi gn consulting engineers are required
and applications as set out in these Developer Technical Guidelines in addition to any

authority applications and submissions.

University Notice of Intent forms and service applications must be submitted at the

earliest stage of the proposed design development process in order for t he University
to review and approve the request for service connections and liaise with the

Uni versitybés authority service providers.

Notice of Intent forms and service application forms are available at Appendix C  of
this document.

Developer s are required to design, document and install all service connections from
existing University infrastructure to the development lot sub -meters. On completion of
the installation, Developer s will be required to hand over these services to the
University to become a Uni  versity asset.

The process for a Hydraulic Submission is as follows.
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Stage 1 — Developer completes
applicationin guidelines and submits
applicationform to Curtin

!

Stage 2 — Curtin Reviews application
requirements and demands on
infrastructure

!

Stage 3 — Curtinto consult with
developer and agree on final application

!

Stage 4 - Curtin makes applicationto the
Water Corporation based on developers
agreed application and obtains quote

!

Stage 5 — Curtin notifies developer when
approval is received and provides quote
for payment

!

Stage 6 — Developer makes payment to
Curtin and Curtin makes payment to
Water Corporation

Figure 18 Hydraulic Submission process

7.9 DEVELOPMENT LOT BOUN DARY SERVICE APPLICA  TIONS

The Developer and/or licensed plumbing contractor must complete the

Uni versityods

Water Service, Fire Service, Natural Gas Service and Property Sewer Connection

applications. Copies of these applications are available at

Appendix D. The applications

are required to enable the University to review demand on the Campus infrastructure

and

mak e

alterations t o avail abl

e

supplies

These applications do not replace any authority applications that must be completed
and submitted by the Developer.
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7.10 UNIVERSITY PREFERRED PLUMBING CONTRACTORS

All works required to be completed outside of the development lot boundary for

connections to the Universityds supply infrastruct

Devel oper 0 prefe@adr ticensed plumbing contractor. This list is available from
your CNC.

7. 11 REGULATIONS AND PERMITS
7.11 .1 REGULATIONS

Developer s are to document for all works to be carried out by suitably qualified and

licensed operatives. All installations are to meet the Deemed to Satisfy provisions of

the Building Code of Australia, Australian Standards, Water Corporation bylaws, Public
Utilities Office  regulations and Health Department requirements.

7.11 .2 PERMITS

Developer s are to document for licensed cont ractors to make application and pay all
fees for work to be carried out under the proposed project and obtain all permits
including, but not limited to, the following:

1 development and headworks charges levied by the Water Corporation for sewer
and water as advised by the  University

1 industrial waste discharge permits

1 payment of fees and charges for major plumbing fixtures approved by the
University

9 industrial training levies etc. and enterprise bargaining agreements

9 Office of Energy gas certificates

1 Universi ty Developer Applications for water, fire, gas and sewer lot connections

1 Water Corporation industrial waste pe rmits will need to be completed and

submitted to  Water Corporation _ requirements.

7.12 HYDRAULIC SERVICES SUB -METERING
7.12 .1 SUB-METERING

All development lots are to be fitted with domestic water sub -meters, non -boosted fire

service s ub-meters and natural gas sub  -meters, installed on the incoming supply

mains and located within 600 mm the development lot boundary. Developer s are to

allow for gas regulators to be fitted prior to the gas sub -meter and flow restrictors

fitted prior to the water service sub -meters. The gas regulator is to be set to the

supply pressure noted in the Developer 6s gas application. The water
to be set to the peak flow rate nominated on the water application.
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7.12 .2 SUB-METERS

Domestic water and  non -boosted fire service sub  -meters shall be Elster M110 for sizes
157 40 DN and Elster H4000 Woltmann 50 7 150 DN designed for the measurement of

cold potable water and compliant with Australian Standards. Meters are to be fitted
with remote electronic read ing connections with magnetically operated T -probe
meters. Sub -meters in the 15 740 DN size range are to have disconnection unions
fitted to inlet and outlet connections for the removal and replacement of meters.

Isolation valves are to be installed on inle t and outlet connections. Meters in the 50 i
150 DN size range are to have flanged bolted connections for removal and
replacement and isolation valves on inlet and outlet connections. Natural gas sub -
meters shall be All Controls turbine meters with filters o r Gallus diaphragm meters,
complete with  electronic reading connections.

All water and fire sub -meters are to be fitted with a meter by -pass to allow for
replacement of, and maintenance to, the sub -meter. Isolation valves on the meter by -
pass are to be the  lockable type and fitted with the University -nominated locks.

7.12 .3 LOCATION OF METERS

All hydraulic service sub  -meters are to be installed in accessible locations for reading
and maintenance. Sub - meters are not to be installed in the ground.

7.12 .4 SUB-METER IDENTIFICATION

All sub - meters are to be installed with meter identification plates stating:

1 the meter identification number, provided by the CNC
1 The Curtin development lot number serviced by the sub -meter.
Identification plates are to be 250 x 150 mm with black engraved lettering.

7. 13 SERVICES GENERAL
7.13 .1 IN -GROUND SERVICES IDEN  TIFICATION

All pipework below ground shall have 75 mm wide aluminium service identification

tape placed directly over the service 300 mm above the top of the pipe, and tur ned up
into clean -out/valve boxes so an electronic charge can be attached in the future to

identify the pipe route with an electromagnetic detector. Identification tape, if

damaged during excavations, must be repaired by the contractor and such repairs

sig hted and approved by the CNC.

7.13 .2 SERVICE VALVES IDENT  IFICATION

All service valves are to be provided with service identification tags (Seton brass or
approved equivalent) complete with custom lettering and secured with brass chain to
the valve stem. Se rvice valve tags are to be a minimum 50 mm diameter with black
engraved lettering.
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7.13 .3 BACKFLOW PROTECTION DEVICES

The Universityés boundary water supply connections
hazard boundary containment valves registered with the Wa ter Corporation. The fire

service water supply connections are fitted with approved medium -hazard boundary

containment valves registered with the Water Corporation. Development lot design

engineers and licensed plumbing contractors are required to provide all zone and

individual backflow protection devices to comply with the Australian Standards

downstream of the University development lot sub -meters. Developer s are responsible

for maintaining and testing all backflow prevention devices within their develop ment,

to the minimum requireme nts set out in the Australian S tandards.

7.13 .4 PROTECTION OF IN -GROUND SERVICES

Denso 500 pri mer paste O6Masicd and O6Taped shall be
nuts and bolts on all fittings, valves, mechanical joints and tapping bands associated
with the development lot boundary service connections.

All copper pipes installed in  -ground are to be spirally wrapped in two layers of Petro
40 tape or an approved equivalent.

All steelwork shall be hot dipped galvanised after fab rication.

All nuts and bolts, washers, clips etc. used in connection with any of the services shall
be of non -corrosive material and compatible with the material in contact.

Surface rust, built -up scale, etc. on any component in the installation shall be
removed during the progress of the works and the affected area de -scaled, brushed
and treated with a compound recommenced by the manufacturer of the component.

7.14  SERVICE PIPE MATERIALS
7.14.1 GENERAL

The Developer 6s hydraulic desi gn engitnspeeify the apprdpdatebe requi r
service pipe materials suitable to meet the installation criteria and as set out in this

guideline. Alternatives to the listed materials under this clause will need to be referred

tothe CNC for consideration and written approva | to be obtained before installation

7.14.2 DOMESTIC WATER SERVI CE PIPES T SUPPLY PIPESTOBUIL  DING
DEVELOPMENT LOTS

In -ground water service supply pipes external to the building development lot from

the University infrastructure main are to be installed in PE100 PN12.5 with
electrofusion fittings and copper (minimum Class Type B) to rise and connect to the lot
sub-meter. In -ground copper pipe is to be wrapped in protective tape. Connection to

the University main is to be made using Acu -Tech Acu -Flow DCI t apping bands with
threaded outlet branch take - off for branches up to 50 mm. Branch pipes above 50 mm
are to be made with an Acu -Tech electrofusion branch saddle.
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7.14.3 SE WER, SANITARY AND SOIL PIPES

All underground sewer pipes and fittings are to be inst alled in DWV with solvent

cement joints, in strict conformity with the manuf
installation and the relevant Australian Standards. HDPE pipes and fittings with

electrofusion jointing are an acceptable alternative where conside red appropriate by

the Developer 6s design consulting engineer.

7.14.4 FIRE SERVICE SUPPLY MAIN EXTERNAL TO BUI LDING IN GROUND

The dedicated non -boosted fire supply main is to be installed in Acu -tech Polyethylene
(PE 100 PN 16 minimum class) pipes with ele ctrofusion fittings and copper (minimum
Class Type A) to rise and connect to the lot fire sub -meter. In -ground copper pipe is to
be wrapped in protective tape. Where the supply pipe to an above -ground sub -meter
is subject to fire, it shall be installed in Victaulic steel piping to comply with AS2419.1.
Connection to the University main is to be made with an Acu -Tech PE100 PN16
injection -moulded reducing tee with extended spigots and Acu -Tech PN16 Synoflex
couplers to suit, for sizes 125 mm to 180 mm and Acu -Tech Acu -Flow DCI tapping
bands with threaded outlet branch take - off for branches up to 50 mm.

7.145 GAS SERVICES SUPPLY  PIPES IN GROUND EXTE RNAL TO BUILDINGS

In -ground gas service supply pipes external to the building development lot from the
University infrastructure main are to be installed in copper (minimum Class Type B) to

rise and connect to the lot sub -meter. All pipes are to comply with Australian
Standards and Office of Energy requirements. Connection to the University supply
main is to be made  with an Acu -Tech electrofusion branch saddle.
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8. COMMUNICATIONS INFRA STRUCTURE

8.1 OVERVIEW

These guidelines have been prepared to assist Developers with communications
services infrastructure designs and applications for development lot connections. The
guidelines provide general communications infrastructure information and set out the

minimum preferred standards, details and installation methods for Internet Service

Providers (ISP) & Curtin network connections.

8.2 SCOPE OF WORKS

All development lots  will be commissioned with dedicated Communications  Conduits
for the development carrier services (Minimum 2 x 100mm HD PVC) and Curtin
University network services (Minimum 2 x 100mm HD PVC). All conduits shall be
installed to:

1 Comply with Australian Standards ,
1 Provide dedicated service  pits every 50metres and every change in direction.

1 Provide a dedicated fully equipped communications equipment cupboard with
24/7 access for Curtin network services. The minimum dimensions of the
cupboard are  2000mm (W) x 1000 mm (D) x 24000mm (H)

The Developer shall submit a method statement/scope of works to Curtin University
that is in line with these Developer Technical Guidelines and Australian Standards for
Curtin approval, prior to installation and purchasing of equipmen t.

8.3 ROLES AND RESPONSIBILITIES

Role Curtin Developer
Responsibility Responsibility

Determine communications X

requirement s including ISP

provider

Design internal lot X

infrastructure and connections
to Curtin network

Assess Design and  point of X

connection

Select Preferred Contractor X
Order active switch and X

associated peripherals 1!
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Pre-approval of network X

connection
Grant Access and Permits X
Physical connection to existing X

Curtin Infrastructure

Costs for connection to X
network

Maintenance of Curtin owned X
network

Attends commissioning and X2 X
connection

Provide fibre and data cabling X
test results

Patch services and install X
active switch 3

Notify of outages for planned X X
works
Figure 19 Communications Roles a nd Responsibilities

ICITS network switch provides connections for Curtin Cardax, Media converters
connected to all metering devices, CCTV & WiFi.

2Witness commissioning works

3CITS will not patch any service until all fibre and data cabling test results are issued.
Active switches will not be installed if coms cupboard is of an untidy/dusty nature.

8.4 AUSTRALIAN STANDARDS

Developers must meet the deemed to satisfy provisions of the Building Code of
Australia, relevant Australian Standards and authorit y requirements. These guidelines
do not replace the requirements of these standards.

8.5 PREFERRED CONTRACTORS

All works on Curtin infrastructure must be carried out by Curtin preferred contractors.
Refer to your CNC for a copy of the current preferred contractor list.
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8.6 CURTIN  UNIVERSITY EXISTING COMMUNICATIONS SERVICES
INFRASTRUCTURE

The existing communications services CCPI 1 & 2 is the description given to the
existing campus supplied communications infrastructure services to the Greater Curtin

deve lopment lots. The Developer shall ensure designs for development lots include all
necessary internal services to meet specific project demands and consider the
infrastructure information contained within this document.

8.7 APPROVED EQUIPMENT

All equipment  must meet Australian Standards and  Curtin University  Standards .
Under no circumstances shall equipment be obtained, purchased or instal led prior to
Curtin approval. All cable, materials, components and equipment shall be new and

unused, of current manufacture and first quality, selected to ensure satisfactory

operation.

A current register of approved items by manufacturer is available in the data
communications cabling guideline

8.7.1 EQUIPMENT 1T PRE-ACCEPTANCE TESTING

All equipment and pre -acceptance testing of  equipment to be transferred to Curtin
ownership shall be completed in accordance with Australian Standards.

8.7.2 COMMISSIONING, MANAG EMENT AND ACCEPTANCE OF CURTIN

EQUIPMENT
All commissioning, management and acceptance of Curtin owned equipment shall be
procured, supplied installed and completed in accordance with Curtin Communications
Guidelines

8.7.3 TESTING

All testing shall be completed in accordance with A ustralian Standards.

8.8 CURTIN COMMUNICATIONS PASSIVE INFRASTRUCTURE

The existing Curtin communications passive infrastructure 1 (CCPI1) is a passive
network providing multiple cable pathways and space
network cabling (fi  bre and copper) campus -wide and also to each development lot.

The existing Curtin communications passive infrastructure 2 (CCPI2) is a passive
network providing multiple cable pathways and spaces used to distribute
telecommunications -grade services from ¢ ampus boundary to each development lot.

The CCPI1 infrastructure includes a fibre -ready pit and conduit system that is
installed, managed, operated and maintained by Curtin University.

Both system s are presented along the road verges and within the commo n services
easements throughout the Campus.
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The system s will provide sufficient pathways and spaces to facilitate the
interconnection between the site battery limits (ISP point of entry/connection T

minimum two locations i diverse paths) and the new devel opment lots, and a
nomi nat ed point of presence, whi ch wi || t hen be
communications passive infrastructure (DCPI) i responsibility of Developer.

The new proposed DCPI system is required to connect to and extend the existing
CCPI1 and CCPI2 system s. The existing CCPI system s are installed to comply with
both Curtin University and Australian standards.

The combined CCPI1 , CCPI2 and DCPI systems shall facilitate Curtin University
network services (copper and fibre) from Curtin Univ ersityéds campus network
The key requirements of the system include:

a) The existing CCPI1 and CCPI2 system will be owned, managed and maintained
by Curtin University.

b) The combined CCPI1 , CCPI2 and DCPI systems will be interconnected to
provide a com plete cable reticulation pathway for Curtin University private
network cabling only.

¢) The CCPI1 and CCPI2 system is a fibre -ready pit and conduit system and is
installed to Curtin University and Australian standards. CCPI1 infrastructure is
not available to Developers.

d) Curtin University has a dedicated CCPI1 system for Curtin University campus
network distribution and a second dedicated CCPI2 system for third -party ISP
carrier -grade services. Both systems maintain sufficient capacity for fibre and
copper reticulation and both systems have the capacity to provide the
development lots with diverse redundancy pathways. Both CCPI1 and CCPI2
shall remain 100 per cent independent and isolated from each other, including
end-to-end connections. Under no circumstan ces shall CCPI1 be used for
carrier -grade ISP cabling. Independent and dedicated DCPI systems (pit and
conduits) shall be provided to maintain 100 per cent separation between third -
party carrier -grade ISP services (fibore and copper) and Curtin University
services (fibre  and copper).

e) Developers shall contact drawingservices@curtin.edu.au for drawings to
identify the location of the CCPI1 and CCPI2 system.
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Figure 2 0 Communications Passive Infrastructure
8.9 DEVELOPERS COMMUNICATIONS PASSIVE INFRASTRUCTURE
The proposed Developer 6s communi cations passive infrastructul

made up of a minimum of two independent passive networks, providing multiple cable
pathways and spaces. These systems sh all be used to distribute the following
systems:

a The developmentés independent Curtin Universit.y

(fibore and copper) from the campus -nominated point of connection to the
devel opment ds dedi cated Curtin Unioswe i ty
facilitate the Curtin University connection point/point of presence within the

development.  The Developer shall liaise with the CNC for the campus point of

connection. The Developer is to supply and install two 100 mm diameter

conduits to facilit ate a Curtin network service lead i DCPI to connect to the
existing CCPI1.

b. The devel opment s i ndependent | SP network
campus battery l'imits to the developmentbds
facilitate the ISP connection point/po int of presence. The  Developer is to supply

and install two 100 mm diameter conduits to facilitate external service provider
lead -in conduits i DCPI to connect to the existing CCPI2.
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The DCPI infrastructure shall include a minimum of two fibre -ready pit an d conduit
systems that are installed, managed, operated and maintained by the Developer.

The DCPI systems shall be presented within the new development lot and will
interconnect with the existing CCPI1 and CCPI2 systems respectively that are located
along the road verges and within the common services easements throughout the
Campus.

The CCPI1 system will provide sufficient pathways and spaces to facilitate the
interconnection between the Curtin regional hub/data centre (Curtin point of
connection)andth e new devel opment [ otds point of presencel

The CCPI2 systems will provide sufficient pathways and spaces to facilitate the
interconnection between the site boundaries (ISP point of entry/connection) and the
new devel opment | otds paint of presence/ DCPI

The independent DCPI systems shall be installed to comply with both Curtin University

and Australian  Standards . The Developer is to submit the proposed DCPI system
design and methodologies and associated planning documentation to Curtin University

for ¢ oordination with CCPI1 and CCPI2 connection points and for approval prior to
construction.

The independent CCPI1, CCPI2 and DCPI systems, shall facilitate telecommunications

carrier -grade ISP services from the campus battery limits and Curtin University

net work services from Curtinds network campus dat a
hub.

a. The independent DCPI system shall be a fibre -ready pit and conduit system
and shall be installed to Curtin University Standards and Australian Standards.
b. The DCPI syst em will be owned, managed and maintained by the Developer .

c. Curtin University has a dedicated CCPI1 system for Curtin University campus
network distribution and a second dedicated CCPI2 system for third -party ISP
carrier -grade services. Both systems maintai n sufficient capacity for fibre and
copper reticulation, and both systems have the capacity to provide the
developments with diverse redundancy pathways. Both CCPI1 and CCPI2 shall
remain 100 per cent independent and isolated from each other, including end -
to-end connections. Under no circumstances shall CCPI1 be used for carrier -
grade ISP cabling. Independent and dedicated DCPI systems (pit & conduits)
shall be provided and maintain 100 per cent separation between third - party
carrier -grade ISP services (fi bre and copper) and Curtin University services
(fibre and copper).

d. The DCPI systems shall not be procured, installed or commissioned unless
documentation is provided to the CNC for coordination, review and approval
prior to construction. The Developer shall liaise with the  CNC for the campus
point of connection.

8.10 CURTIN NETWORK CONNECTIVITY STANDARD DEVELOPMENT

Each development lot shall require a dedicated Curtin private fibre -optic campus
network interconnection. This shall form part of the construct ion of the development
and shall be the responsibility of the Developer .

Developer Technical Guidelines . Rev. No. 1 Page 81 of 111



Curtin University -managed network equipment (CU -MNE) such as plant, equipment,
monitored and controlled Curtin services i.e. power, security, fire, lift management,

chilled water and  HVAC, shall require a dedicated Curtin University private network
connection that will form part of the CITS Network (Curtin Information Technology
Services). This Curtin University dedicated private point of connection shall be
provided at a dedicated co  mmunications enclosure (CE)/ equipment rack (ER) located
within an accessible dedicated cupboard within the development.

The CE shall be installed to comply with all relevant Curtin and Australian Standards.
The Developer shall submit the proposed CE docum entation, including the proposed
location to Curtin University for written approval prior to construction. All Curtin
equipment shall require 24/7 Cardax access to Curtin staff and Security.

All works associated with connecting CU -MNE shall be the respons ibility (supplied,
installed and commissioned) of the Developer . The Developer shall review all
requirements and liaise with the CNC to confirm the point of connection on campus.

This will include a sufficient mode fibre connection from the Curtin regional distribution

hub/Curtin  communications equipment cabinet through to each meter or
plant/equipment location.

A fibre communications enclosure (CE) shall be installed to comply with both Curtin
University Data Communication Cabling Standards and Specificati ons and Australian
Standards minimum requirements.

This shall include but not be limited to:

a. A dedicated external small -form communications enclosure located within an
equipment cupboard (refer to sketch below) shall be provided within the
Developer 6 s  secob works to facilitate connection to Curtin -supplied active
network equipment. All Curtin equipment shall remain physically separated and

secured from building/tenant equipment.

b. The CE shall be sized in accordance with Curtin University Standards and sh all
contain the following equipment at a minimum:

1 a fibre -optic cable connected back to Curtin University campus network,
supplied and installed by Developer

1 afibre FOBOT, supplied and installed by Developer

1 A dedicated Cat 6A shielded copper structure ca bling system that will
connect CU -MNE to the Curtin private dedicated network, supplied and
installed by Developer

9 a Curtin University network managed switch(s), supplied and installed by
Curtin University

1 CE power, earthing and cooling requirements, suppl ied and installed by
Developer .

¢c. Communications and electrical testing as per Australian Standards and Curtin

Standards. This shall be the responsibility of the Developer . All test results

shall be provided to the CNC at the time of handover.

d. All fibore and copper shall be reticulated in protective cabling containment,
which shall be sized to meet Australian Standards and cable requirements.
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e. Pits, conduit, fibre, FOBOTSs, enclosures and power will be the responsibility
(supply and installation) of the Develop er. Media converters will be purchased
and programmed through the University.

f. The cupboard space shall also be used to house dedicated security equipment
also. Refer to the Security section of these Developer technical guidelines for
information.

All work s associated with Curtin University network connection and CU -MNE shall not
be procured installed or commissioned unless proposed planning and documentation is

provided to the CNC by the Developer for coordination and approval prior to
construction.

8.11 STANDARD DEVELOPMENT CONFIGURATION

PRIVATE
DEVELOPMENT

COMMUNICATIONS ENCLOSURE ==

HINGED RIGHT FOR SECURITY EQUIPMENT MOUNTED
EQUIPMENT REAR ACCESS faa / .I' BELOW RACK OPEMING LEVEL
CURTIN DEDICATED - - - / SUB CONDUITS TO CURTIN

EQUIPMENT CUPBOARD b LY B - 7 {MME) EQUIFMENT
2000mm(W) X 1000mai(D) N = o § SLAB 7 SLAB £50mm CONTAINMENT
2i00madt) 2™ j: I:': d"‘.—ﬂ—' 2 X Womm CURTIM DEDICATED

) | T
2 % 154 GPO DEVELOPHENT | et LU:DTI:‘GHDL}ITSFROH SITE
SUPPLIED COMMS & SEC i s BATTERY LIMITS

® =
ol M
CARDAX SECURITY 24/1 = ~
A \
- il \-H"-\—_

BY CURTIN UNIVERSITY

Figure 2 1 Communications Standard Development Configuration

8.12 CURTIN NETWORK CONNECTIVITY - SHARED DEVELOPMENT

Each shared development, where Curtin University will be a tenant within the
development, shall requir e a dedicated Curtin private fibre -optic campus network
interconnection. This shall form part of the construction of the development and shall

be the responsibility of the Developer . Curtin University managed network equipment
(CU-MNE) such as plant, equip ment, monitored and controlled Curtin services, i.e.
power, security, fire, lift management, chilled water and HVAC, shall require a
dedicated Curtin University private network connection that will form part of the CITS

Network (Curtin Information Technolo gy Services).
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This Curtin University dedicated private point of connection shall be provided at a
minimum in a building dedicated/shared entrance facility (EF) or main distribution
facility room (MDF) within the development.

The dedicated/shared EF/MDF r oom shall be installed to comply with both Curtin
University Data Communication Cabling Standards and Specifications and Australian

Standards minimum requirements. The Developer is to submit the proposed EF/MDF

documentation to Curtin University for coordi nation and approval prior to construction.
All Curtin equipment shall require 24/7 Cardax access to Curtin staff and Security.

This shall include but not be limited to:

a. The dedicated/shared EF/MDF and CE(s) shall be sized in accordance with the
Curtin Uni versity building occupancy percentage. The minimum required shall
include a dedicated lead -in conduit provided to this location.

1 afibre -optic cable connected back to the Curtin University campus network,
supplied and installed by the Developer

1 afibre FO BOT, supplied and installed by the Developer

1 A dedicated Cat 6A shielded copper structure cabling system that will
connect all CU -MNE to the Curtin private dedicated network, supplied and
installed by the  Developer

9 a Curtin University network managed switc h(s), supplied and installed by

Curtin University

1 CE power, earthing and cooling requirements, supplied and installed by the
Developer .

b. A dedicated Communications Enclosure shall be provided within the new

Developer 6s scope of wor ks t ouipmant AllCurtineetume@tur t i n eq

shall remain physically separated and secured from building/tenant equipment.

c. A dedicated private network connection (dark fibre) that will be connected
between the Curtin dedicated enclosure/equipment room within the
develop me n t EF/ MDF and CE and Curtinods
centre or regional distribution hub). This service is provided to facilitate Curtin
network connectivity i.e. essential power, HVAC/BMS remote management,
monitoring and control as referenced abo ve.

d A dedicated copper connection that Wi

net wor k c

| connect

(within t he devel opment 6s EF/ MDF) and Curtiné

centre/RDH i1 Library Buildng T Curti nds approved PSTN/ anal og
exchange. This service is provided to facilitate Curtin analogue connectivity, i.e.

essential fire, security and lift remote management, monitoring and control

(MNE).

e. Approved access and interconnection will be required between Curtin

Uni versityds network equi pmentshalewEFAMDE®OMI n t he d

and the developmentdés communications
structured cabling system. This approved interconnection shall facilitate

connectivity between Curtin  University network equipment and the

devel opment 8s sfrdeduigmedt &MNE)c e

i ntegrat ec
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f. Fibre -optic/CAT 6A shielded system ties shall be provided between the Curtin
dedicated equipment cabinet and the Developer 6s passive structured
equipment cabinet to facilitate Curtin network connectivity to CU -MNE located
th roughout the development.

g. Pits, conduit, fibre, FOBOTSs, enclosures and power will be the responsibility
(supply and installation) of the Developer . Network active equipment will be
purchased and programmed through the University.

All works associated with Curtin University network connection and Curtin dedicated
equipment MNE, shall not be procured installed or commissioned unless proposed
planning and documentation is provided to the CNC by the Developer for coordination
and approval prior to construction

8.13 THIRD -PARTY INTERNET SERVICE PROVIDER POINT OF CONNECTION

All Developer points of connection, telecommunications agreements and contracts will
remain solely the responsibility of the Developer /development account holder. Curtin
University will not  take any responsibility for ISP services, including but not limited to
anything indirectly rel ated t o t he services, ser
reliability or quality of services etc. The ISP contract and its respective service shall

remain solel y the responsibility of both the telecommunications carrier and the sub -
tenant account holder only.

The telecommunications carrier ISP cabling shall be reticulated via both the combined

CCPI2 and the respective DCPI system. Management and coordination of the
telecommunications carrier ISP cabling shall be the responsibility of the
Developer /development account holder only. Curtin University will not take any
responsibility for this coordination. It is the responsibility of the Developer to seek
approval fr om the University to reticulate ISP services within the CCPI2 shared (Curtin
owned and operated) ISP communications infrastructure.

It shall be noted that Curtin University is not an internet services provider and does

not currently wholesale telecommunic ations ISP services. All telecommunications
services necessary for connecting all developments/tenancies to an ISP will require
purchase of an ISP service from a regulated internet services provider/wholesaler. ISP
Services such as voice, video, data or cl oud services shall be provisioned via a licenced
telecommunications carrier only.

a. In no event shall Curtin University be liable for economic loss, loss of
contract/service, loss of profit or revenue, loss of data, loss of production or
production terminati  on, financing costs or expenses however characterised,
increased costs and expenses of construction or operation, indirect or
consequential loss.

b. |If there is a requirement for expansion of the CCPI2 system to make allowance
for third -party ISP communicatio ns infrastructure, both supply and installation
shall remain the sole responsibility of the Developer . Once the expansion is
completed, ownership of the infrastructure will be handed to Curtin University.
All costs associated with additional expansion shal | remain the responsibility of
the Developer .
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c. All CCPI2 expansion works shall ensure, at a minimum, reinstating and making
good all surfaces and pavements to Curtin -required finishes. Curtin University
reserves the right to ensure that any expansion or am endment works to Curtin
infrastructure or any indirect impact to Curtin University assets and in -ground
services shall remain the responsibility of the Developer to reinstate and make
good to the satisfaction and final approval of Curtin University. This s hall
include but not be limited to:

i damage to Curtin University in -ground/above -ground assets and
infrastructure

9 disruption to Curtin University services that may result from expansion of
infrastructure works directly/indirectly.
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8.14 COMMUNICATIONS INFR

ASTRUCTURE RESPONSIBILITY MATRIX

1 CCPI1 - Curtin Communications 1 DCPI1 i Developer Communications
Passive Infrastructure for Curtin Passive Infrastructure Interconnect
network cabling only / Copper Fibre. with CCPI 1t o facilitate lead in Curtin
Existing Infrastructure located along network cabling only / Copper Fibre to
development road verge. new development. All works shall be

1 CCPI2 - Curtin Communications completed during c.Jeve'Iopment stage
Passive Infrastructure for3 ™ party a”?' shgll e smgpplise], sl eel &
Internet Service Provider public maintained by the  Developer .
network cabling only / Copper Fibre. 1 DCPI2 i Developer Communications
Existing CCP2 Infrastructure located Passive Infrastructur e Interconnect
along development road verge.to be with CCPI 2 to facilitate lead in 3rd
assessed for compatibility prior to Party ISP network cabling only /
services applications with ISP. If Copper Fibre to new development. All
upgrad e is required, this shall be works shall be completed during
supplied and installed by the development stage and shall be
Developer . supplied, installed & maintained by the

1 Developer Works Review 1 proposed Developer .

Communications Infrastructure 1 If the new Communic  ations

installation design works for CE, DCPI1 Infrastructure by  Developer DCPI 1 or
and DCIP2 and any upgrade DCIP 2 have impact on the existing
requirements to CCPI1 and CCPI2 Communications Infrastructure CCPI 1
shall not be completed until Curtin or CCPI 2. All works associated with
University has reviewed and approved this impact shall be assessed prior to

all associated designs, methodologies applications with Curtin or a 3rd party

& equipment manufacturers proposed ISP. If upgrade works a  re required,

by the Developer . these works shall be supplied and

1 Developer Works Review - Testing and Ingzles byilne - DeveEpel .
Commissioning shall be provided in 9 Standard Development Dedicated
line with Australian Standards. All External Communications Enclosure CE
Curtin dedicated copper and fibre with a 24/7 Curtin Cardax accessible
testing shall be provided as part of the equipment cupboard. This CE will be
Developer 6s wor ks. Al | t ¢ connected back to Curn
shall be provided to Curtin University netwo rk and will be used to manage
for approval and inspection. the developments managed network

equipment such as plant & security

etc. All works shall be completed

during development stage and shall be
supplied, installed by the Developer .
Curtin University to supply the active
network s witches only

Developer Technical Guidelines Rev. No. 1 Page 87 of 111



Shared Development,  within a
Curtin/Developer shared development
all Curtin requirements and dedicated
communications infrastructure spaces
and locations shall be proposed to
Curtin University. All works associated
with the shard development shall be
approved, coordinated and agreed

with Curtin University during the

design stage.

All 3™ party Internet Service Provider
applications shall be by the Developer .
All infrastructure upgrades and

associated costs and charges shall be

by the Develope r.

All Curtin Dedicated Network

Connectivity Service applications shall

be by the Developer . All infrastructure
upgrades and associated costs and
charges shall be by the Developer . The
Developer shall ensure 24/7

accessibility to Curtin Infrastructure &
Cabling is provided and form part of

this guideline, this includes full access

to DCPIL.

All Equipment Installation T Testing
and Commissioning shall be provided

in line with Australian Standards. All

Curtin dedicated copper and fibre

testing shall be provi ded as part of the
Developer 6 s wor ks. Al |l t
shall be provided to Curtin University

for approval and inspection.

(

Figure 2 2 Communications Infrastructure Responsibility
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9. MECHANICAL INFRASTRU CTURE

9.1 SYSTEM OVERVIEW

Air conditioning isa chieved via a district heating and cooling system utilising a
comprehensive network of in ground chilled and heating water pipe work

infrastructure. The schematic diagram contained in Appendix E is indicative of the

chilled water network with the heating w ater network effectively mirroring the chilled
water system as illustrated.

The existing Academic Heart chilled and heating water system is designed and sized to
accommodate the needs of the Academic Heart only. The Academic Heart chilled and
heating wate r system does not have capacity to support the Greater Curtin
development other than development lots FO5, FO6 and the space to the east of

Building 410 to Brand Drive and bound by Road 2 to the north and Building 408 to the
south. Development of land to the west of Dumas Drive will not be supported by the
existing Academic Heart chilled and heating water network. Therefore, development

in locations to the west of Dumas Road will need to provide for air conditioning in
accordance with the requirements of the Greater Curtin Master Plan and associated
development guidelines; being cognisant of energy consumption targets/limitations
stated in documentation specific to those developments.

9.2 CONNECTING TO GREATER CURTIN

The provision of air conditioning servi ces on Curtinds Bentl ey
Academic Heart.

The University's minimum requirements for air conditioning and ventilation systems

apply to all Curtin University -owned and operated buildings. A copy of the Curtin
Mechanical Services Proj ect Delivery Guidelines that contain the minimum
requirements is available at

http://properties.curtin.edu.au/workingforus/quidelines.cfm

Developers of buildings not owned and o perated by the University must meet the
relevant statutory requirements and Australian Standards for mechanical
infrastructure.

9. 3 ROLES AND RESPONSIBILITIES

Role Curtin Developer
Responsibility Responsibility
Determine mechanical X

requirements

Desig n internal lot X
infrastructure  (including
connections to Curtin network
Lot FO5 & FO06 as applicable)
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Assess Design and point of X

connection
Select Preferred Contractor X
Order active switch and X

associated peripherals !

Pre-approval of network X
connection (lot FO5 & F06)

Grant Access and Permits (Lot X
FO5 & FO6)

Physical connection to existing X
Curtin Infrastructure

Costs for connection to X
network

Maintenance of Curtin owned X
network

Attends commissioning and X1t X
connection

Provide test results X

Notify of outages for planned X X
works

! Lot FO5 & FO06 only

Figure 23 Mechanical Roles and Responsibilities
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10. SECURITY SERVICESIN  FRASTRUCTURE

10.1 INTRODUCTION

These guidelines have been prepared to assist Developer s with preparing  design and
contract documentation for security -related works at or associated with Curtin
University. This document shall be used as a reference for understanding the many

different integration possibilities of security infrastructure that may arise from co-

habitation between Curtin University and its partners in the development and
realisation of the Greater Curtin community.

10.2 SYSTEM OVERVIEW

The existing security systems used by Curtin University comprise two main systems T

the Security Management Sy  stem (SMS) and the Digital Video Management System

(DVMS). The primary function of Curtin Universityos
security infrastructure, including Access Control Systems (ACS), Intrusion Detection

and Alarm Systems (IDS), Digital Video Management System (DVMS), Video Analytics

systems, Key Management Systems, IP Intercom Systems (referred to at Curtin

University as Campus Assistance Points (CAP)), future security systems and future

intelligent building management systems (BMS). The SMS shall provide the

functionality for all systems and is capable of bi -directional communication with all

relevant sub -systems and field equipment over the existing Curtin LAN.

10.3 NETWORK

All of the systems rely on the Curtin Local Area Network (LAN). The communications
network plays a critical role in providing security infrastructure with the physical link
between field devices and the control equipment, servers and monitoring systems.

The cabling system is the physical link between the active netwo rk equipment, such as
routers, switches and hubs; and terminal equipment such as network interface cards

and telephones. Usually a structured cabling system (SCS) comprises
unshielded/shielded twisted pair (UTP or F/UTP) cable or optical fibre cable, or a
combination of both.

To facilitate the day -to-day operations of a normal office environment and the devices

that form the Security Management System or Digital Video Management System, the

installed network must be capable of allowing for a high data traff ic flow network,

which should be capable of utilising oparall el tra
are transmitted simultaneously over multiple pairs instead of one pair.

Developer s should refer to the Curtin University Data Communications Cabling
Stand ard and Specifications for full details of the requirements for network
infrastructure. This is available at

http://properties.curtin.edu.au/working with us/guidelines.cfm
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10.4 CONN ECTING TO GREATER CURTIN

The following table provides an overview of the various asset classes that form
Greater Curtin and the level of security infrastructure that Curtin University requires to
be available in that area.

Curtin -owned and -operated building As per Security Design Standard and Security
Infrastructure Specification (full access
control/CCTV/Campus Assistance Points)

Tenanted space within Curtin  -owned | As per Security Design Standard 5.7.12 Area 12 T
building (some Curtin connection) leased, tenanted spaces (Curtin University owned)

Tenanted space within Curtin ~ -owned | As per Security Design Standard 5.7.12 Area 12 T
building (no Curtin connection) leased, tenanted spaces (Curtin University ow ned)

Where the tenant has a requirement for access control,

it is a requirement that the tenant adopt the
Uni versityds Access Control
separate facility. This allows for one card technology to

be utilised throughout the building whil e allowing the
tenant to be in full control of their own security system.

Any intrusion detection (alarm) system is to be
standalone and separate from the Curtin security
infrastructure systems.

Developer -owned premises on Curtin It is mandatory tha t a space is made available that can
land accommodate the installation of a Curtin network data
rack, which can be used by Curtin University for the
future installation of security infrastructure to the
surrounding public areas, if and when required to
enhance public safety of the Greater Curtin community.

Developer -owned premises  with Shall be treated the same as a Curtin -owned space.
Curtin tenants

Figure 24  Security Infrastructure Requirement Table

The CNC shall be kept aware and be consulted with during the design stage of any
building or the development of any public space on Curtin University land to ensure
adequate security infrastructure coverage is attained.

10.5 RESPONSIBILITY

The following table outlines the security obligations for the various typ es of
building/area that form the Greater Curtin City.
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Curtin -owned and -operated
building

Curtin University remains
completely responsibl e for
maintenance and repair of all
security systems.

No involvement

No responsibility

Tenancy within Curtin  -owned | Curtin University remains Responsible for reporting
building (some Curtin completely responsible for any items requiring
connection) maintenance and repair of the maintenance on the Curtin
building perimeter trea tments | University -controlled areas.
and 'any s§cur|ty infrastructure Responsible for  installing,
that is not directly related to the S .
tenanted space. malntglnlng and repairing
any third -party systems that
form part of the tenanted
space such as tenant -
installed alarm systems.
Tenancy within Curtin  -owned | Curtin University remains Responsible for reporting
building (no Curtin completely responsible for any items requiring
connection) maintenance and repair of the maintenance on the Curtin
building perimeter tr eatments | University -controlled areas.
anq ar.1y secur.lty infrastructure Responsible for maintenance
which is not directly related to . .
the tenanted space. and repalr. of any third  -party
systems installed that form
part of the tenanted space.
Developer -operated No involvement Responsible for the  design,
premises on Curtin land . installation, maintenance,
No responsibility . o
third -party monitoring and
Curtin reserves the right to place repair of the internal and
its owned and operated CCTV perimeter of building
cameras on the outside of all security system.
new buildings. In this instance, a
space is to be provided to
accommodate such an
installation
Developer -owned premises Curtin University remains Responsible for maintenance
with Curtin tenants completely responsible for and repair of the building

maintenance and repair of any
security infrastructure that is
directly related to the tenanted
space.

perimeter treatments and
any security infrast ructure
that is not directly related to
the tenanted space.

Figure 25

Security Roles and Responsibilities
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The Curtin University Security Design Standard and Security Infrastructure
Specification is a controlled document. Copies shall be made available t o Developer s

upon the signing of a confidentiality agreement. Developer s should contact the  CNC
for further information.
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11. LANDSCAPE AND OPEN S PACE DESIGN

11.1 GENERAL REQUIREMENTS

These Developer Technical Guidelines support the design and development gui dance
outlined in Document C T Greater Curtin Delivering the Vision . All landscaping design
shall relate to existing landscape themes of the Campus outlined in the Development

Guidelines available at  http://properties.curtin.edu.au/workingwithus/guidelines.cfm

Any Curtin University street and public realm interfaces need to match existing
materials and layouts to create a seamless public realm.

All queries relating to landscape themes and design shall be directe dtothe CNC.

11.2 ROLES AND RESPONSIBILITIES

Design internal development X
lot landscaping and

interface with Curtin public

realm

Review and Assessment of X

Design

Select Contractor X

Grant  Access and any | X
required permits

Maintenance of landscaping X
internal to development lot

Maintenance of Public Realm X

Meter reading for irrigation / X

water

Notify of any outages for X X

planned works

Figure 26  Landscape Roles and Responsibilities Table
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11.3 PLANT SELECTION AND PLANTING

All plant selection should comply with the Planting List outlined in Document C T
Greater Curtin Delivering the Vision

Landsca pe design is to be waterwise, maximising on -site water management and,
where possible, providing a food source for the threatened black cockatoo.

11.4 SERVICE PITS

Any pit located in the pavement of public spaces should be an infill pit and the
surface sho uld match the surrounding pavement.

11.5 PASSIVE SECURITY

All landscape should be designed to ensure that safety and security is enhanced by the
landscaping.

Landscaping should not offer concealment, visual obstruction of or climbing aids to
persons seekin g to undertake unlawful activities.

11.6 SAFETY AND SIGHTLINES

Landscape design must maintain sight distance for cycle and pedestrian crossings and
ensure head height sight clearance. Pedestrian crossings must not be obscured by tree
placement. Sightlines in roundabouts are to satisfy Department of Main Roads
Standards.

The setback of trees, artwork and advertising signage from the road edge should be
located outside clear zone requirements and should comply with the Department of
Main Roads Standards.

Any obstructions immediately adjacent to accessible paths of travel must conform to
the requirements of Curtin Universityds Universal

11.7 CAR PARK LANDSCAPE DESIGN

Car park landscape arrangements should reflect the requirements outlined in
Docume nt C 7 Greater Curtin Delivering the Vision

11.8 EROSION AND SEDIMENT CONTROL

Control measures are required during both the construction phase and maintenance
phase of a development to prevent the erosion, siltation and pollution of adjacent
lands, waterc ourses and downstream pipe drains. Drawings prepared for all
developments are to include details of erosion and sediment control measures.

Sediment control devices, water flow directions and discharge locations are to be
referred to in landscape drawings o r supplemented with civil works drawings.
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11.9 IRRIGATION

There will be no opportunity for Developer s to connect i n to Curtin Uni ver
existing bore or irrigation network. Developer s must use scheme/recycled water.

Groundwater Bore licence applicatio ns whi ch i mpact t he Uni versit
groundwater take up limits will not be supported by the University. The University has

a preference for recycling and re -use of water for irrigation purposes.

Plant selections are to factor in watering requirement s on site, including using
drought -tolerant species and using recycled water as the primary water source, where
practicable.

An irrigation plan is to be submitted to the CNC for written approval prior to
construction.

Developer s should refer to the Water C orporation for relevant watering restrictions
and applicable watering days.

Spraying patterns of sprinklers are to be designed not to cover paths or roads or
produce potential liability situations.

11. 10 SIGNAGE

Refer to Document C T Greater Curtin Delivering the Vision for guidelines on signage
to be incorporated into the design of entry features and walls.

11. 11 LANDSCAPE SCREENING

All substations along busy road front ages, water tanks and industrial areas should be
screened with landscape elements.

Landscape screening should be designed to enhance scenic amenity and be a
combination of canopy trees, screening shrubs and understory planting. Mounding can
be used as part  of the buffer to increase height and act as sound attenuation.

11. 12 LANDSCAPE MAINTENANCE

Landscape design must incorporate ongoing maintenance to be undertaken by an
experienced contractor. Landscaping must be maintained to the same standard as the
cam pus landscape.
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12. APPENDICES

Appendix AT planning documents summary
Appendix B T power supply arrangements
Appendix C T other electrical documents
Appendix D - hydraulic application forms

Appendix E 1 chilled hot water diagram
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APPENDIX A 7 PLANNING DOCUMEN TS SUMMARY
Greater Curtin Vision

The Greater Curtin Vision document establishes the goal or vision for Greater Curtin

and provides a high -1 ev el introduction to the Master Pl an. C

iTo be an international | ectore 1 chamging neiele ehangilg and ed

Il ives and changing the worldo. The Vision is under |
i. Governance

ii. Knowledge, Research and Training

iii. Global Influence

iv. Innovation

V. Identity

Vi. City Experience
Vi, Student Life.

The Greater Curtin Vision d  ocument sets out the intent for the future city through
delivery of the key objectives.

DOCUMENT A 1 GREATER CURTIN DRIVERS FOR CHANGE

This document establishes the starting point for the Greater Curtin project, setting out
the drivers for the evolution o f the University into a city. It provides an understanding
of the key decisions made and the rationale and outcomes sought.

DOCUMENT B 17 GREATER CURTIN MASTER PLAN

Any development on campus must be consistent with the Greater Curtin Master Plan.

The Master Pl an presents the vision and strategic frame
Bentley Campus and provides a clear direction for the growth, land use planning and

development intent to 2031 and beyond.

DOCUMENT C - GREATER CURTIN DELIVERING THE VISION

The Great er Curtin Delivering the Vision document provides a detailed design direction

and development guidance to Developer s ensuring their developments achieve the
Vision. It delivers objectives and development criteria for the precincts within Greater

Curtin and within those precincts, lot -specific guidelines and key requirements for
working with Curtin.

GREATER CURTIN STAGE 1 DEVELOPMENT GUIDELINES

These guidelines outline all the necessary objectives and development criteria that
Developer s will need to address  to achieve the Greater Curtin Vision.
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GREENSTAR COMMUNITIES

In 2015 Curtin University was awarded Australia's first 5 -star Greenstar Communities
rating from the Green Building Council of Australia for its Master Plan, which will see
the Bentley Campus d  eveloped into a 'City of Innovation'.

The 5 -star rating, which equates to 'Australian Excellence’, was earned after the
University Master Plan was assessed against benchmarks for governance and
innovation, design excellence, environmental sustainability, e conomic prosperity and
liveability. Curtin is the only educational institution to earn such an accolade.

All developments occurring at Curtin must demonstrate how they have addressed
these criteria, as part of their development proposal.

UNIVERSAL DESIGN GUIDELINE BUILT FORM

Curtin University believes in creating equitable and inclusive access for people with a
disability to our facilities, services, events and academic programs. A Disability Access

and Inclusion Plan (DAIP) is in place to ensure people w ith a disability can access
education and services in a way that facilitates independence, opportunities and
inclusion at Curtin.  Developer s are required to make themselves familiar with the most
up-to-date version of the DAIP and ensure their development reflects the DAIP
strategies to improve access to services, buildings and information.

LOCAL WATER MANAGEMENT STRATEGY

Curtin Uni ver ssiatfrgm@work thaYM Sidentifies and integrates the objectives,
targets and initiatives needed to sustainably and holistically manage water su pply and

demand to support future development. It is an essenti al part of

create an innovative and world class sustainable city.
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APPENDIX BT POWER SUPPLY ARRANGEMENTS

1 Typel i LV Metered Power Supply fro  m Existing Distribution Substation

1 Type 2 i LV Metered Power Supply (Multiple Transformer) Shared Connection
Within Building

1 Type3 i HV Metered Power Supply Sole Use Connection Within Building
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