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Introduction

1.1 This Document

This document outlines the minimum cabling standards adopted by the Ministry of Education for information and communications technology (ICT) infrastructures in buildings occupied by New Zealand Early Childhood Education Services.

This document will be updated as standards and requirements change.  Prior to using this document please confirm that it is the latest version.  The latest version of the document may be obtained from www.minedu.govt.nz .
1.2 Purpose

This document has been prepared by the Ministry of Education for use by New Zealand Early Childhood Education Services and other organisations which participate in the design and implementation of ICT infrastructures for those Services.  The document addresses ICT cabling in new buildings and those planning significant upgrades and extensions to existing infrastructures.

It provides information on:

· Technical requirements for cabling systems

· Product selection and system dimensioning

· Design, installation and testing requirements

· Cabling documentation and administration
1.3 Scope

This document addresses the following aspects of ICT infrastructures in buildings for New Zealand Early Childhood Education Services:

· Structured cabling systems comprised of balanced copper cabling
· Cable pathways and equipment accommodation
Conventions
1.4 Wording conventions

The following wording conventions apply to the specifications set out in this document:

· The word shall (bold italics) defines a mandatory requirement of this specification.
· The word should (bold italics) defines a strong recommendation but not a mandatory requirement of this specification.
· The word may (bold italics) defines an optional aspect which should be considered.
1.5 Definitions

Category 5 (Cat 5) – A definition of cabling components which provide AS/NZS 3080 Class D performance
Category 5e – any reference to Category 5e shall be interpreted as Category 5.

Category 6 (Cat 6) – A definition of cabling components which provide AS/NZS 3080 Class E performance
ECE Service (capitalised) means an early childhood education (and/or day-care) facility
Channel – end‑to‑end transmission path connecting two pieces of application specific equipment

Communications earth system – a system of earthing using common elements to provide earthing facilities for electrical and communications equipment within a premises

Consolidation Point – connection point in the horizontal cabling subsystem between a floor distributor and a telecommunications outlet

Contractor ‑ is used within this document to indicate the party(s) responsible for the supply, installation, testing and warranty of cabling systems

Distributor – the term used for a collection of components (such as patch panels, patch cords) used to connect cables

Enclosure – a housing for accommodation of equipment and cabling that includes mounting rails and protective panels 
Horizontal cabling – cable connecting the floor distributor to the telecommunications outlets

Ministry – means the Ministry of Education
Permanent link – transmission path between the telecommunications outlet and the floor distributor

Registered Jack 45 – in the USA RJ45 is the Universal Service Ordering Code (USOC) for circuit configuration 45 (neither T568A nor T568B) for an 8‑position modular connector.  In this document RJ45 shall mean a modular 8‑pin connector wired according to T568A configuration in accordance with AS/NZS 3080 Z.A.2.

Site – means an Early Childhood Education Service location and includes the buildings and grounds in which a cabling system is installed

Structured Cabling System – a set of cabling and connectivity products that are constructed according to standardised rules to facilitate integration of voice, data, video, and other signals

Tenderer – means the entity requested to provide a quotation for the supply, installation, testing and warranty of cabling systems.

1.6 Acronyms and Abbreviations

ECE
Early Childhood Education

EMC
Electromagnetic compatibility

EPR
Earth Potential Rise

ICT
Information and Communication Technology

IDC
Insulation Displacement Connection

IP

Internet Protocol

LAN
Local Area Network

MFD
Multifunction Device (usually a combination of copier, printer, scanner, and fax machine, with LAN and public network access.)

MUTO
Multi‑user Telecommunications Outlet

RJ45
Registered Jack 45 (USOC reference)

RU
Rack Units (1RU = 44.5 mm)

SCS
Structured Cabling System

TE
Terminal Equipment

TRC
Telecommunications Reference Conductor

UPS
Uninterruptible Power Supply

USOC
Universal Service Ordering Code

UTP
Unshielded Twisted Pair

UV
Ultraviolet

WLAN
Wireless Local Area Network

Reference Documents

Cabling system works shall be carried out in accordance with the Regulations, Codes and Standards listed below.

Where New Zealand and International Standards are referenced in this document the application of the Standard shall be, unless specifically stated to the contrary, the latest edition and amendments available on the date 30 calendar days prior to the issue of any request for a quote, tender or proposal.

Where specifications or standards or any other references referred to in this document refer in turn to other specifications, standards or documents whether whole or in part, those consequential references shall apply to this specification as if they were completely contained in their entirety in the original reference.

1.7 New Zealand and International Standards

The work covered by this Specification shall comply with the following New Zealand Standards.  International Standards, Specifications and Technical Bulletins are offered as guidance.

	Standard/Specification or Technical Bulletin Number
	Description

	NZS 2772.1:1999
	Maximum exposure levels - 3kHz to 300GHz
(Radiofrequency Fields)

	AS/NZS CISPR 22
	Information technology equipment – Radio disturbance characteristics – Limits and methods of measurement

	AS/NZS 1269
	Occupational noise management

	AS/NZS 2107
	Acoustics – Recommended design sound levels and reverberation times for building interiors

	AS/NZS 3000
	Electrical installations (known as the Australian / New Zealand Wiring Rules)

	AS/NZS 3080
	Telecommunications Installations – Integrated Telecommunications Cabling Systems for Commercial Premises

	AS/NZS 3084
	Telecommunications Pathways and Spaces for Commercial Buildings.

	AS/NZS 3085.1
	Telecommunications Installations Administration of Communication Cabling System - Part 1: Basic Requirements.

	AS/NZS 3087.1
	Specification for the testing of balanced communications cabling in accordance with values set out in AS/NZS 3080:2003

	AS/NZS 3087.2
	Specification for the testing of patch cords in accordance with AS/NZS 3080:2003

	AS/NZS 4117
	Surge protection devices for telecommunication applications

	AS/NZS 4251.1:1999
	Electromagnetic compatibility (EMC) – Generic emission standard. Residential, commercial and light industry.

	IEC-60297

Part 1 and Part 2
	Dimensions of mechanical structures of the 482.6 mm (19 in) series

	Handbook 29:2004
	Communications Cabling Manual, Module 2

	BICSI TDMM
	Telecommunications Distribution Methods Manual (TDMM) – 10th Edition 2003

	AS 2834-1995
	Computer Accommodation


1.8 Regulatory Requirements and Codes of Practice
The work covered by this Specification shall comply with all statutory and other requirements including the Electricity Regulations 1997, the New Zealand Electrical Codes of Practice and all relevant New Zealand and other national and international standards declared as suitable for the purposes of the Wiring Regulations by the Secretary of Energy.

All electrical work shall comply with the New Zealand Electrical Codes of Practice and AS/NZS3000.

Other than for compliance with the Electricity Regulations and relevant New Zealand Codes of Practice, there are NO regulatory requirements for telecommunications cabling components or design practices in New Zealand.

The Telecommunications Act 2001 gives Telecom New Zealand and any other Network Operators the right to refuse connection or to disconnect unsatisfactory cabling and components from their networks.

For cabling connected to Telecom New Zealand’s network, compliance with Telecom PTC specifications is a contractual requirement.

1.9 Application of the Standards

It is recommended that the installation of cabling systems be carried out in accordance with the Ministry standards and specifications by inclusion in tender and contract documents.

In the event of conflict between Ministry standards or specifications and other regulations, codes or standards the order of precedence shall be:

i) Statutory Codes and Regulations

ii) Standards or Specifications within the tender or contract

iii) This Specification

iv) Referenced New Zealand and International Standards

Conflicts in requirements that are identified by ECE Services, Consultants, Tenderers or Contractors should be notified to:

Patricia Nally
Manager, Early Childhood Education, Curriculum, Teaching & Learning
Ministry of Education
PO Box 1666
Thorndon,
WELLINGTON 6140
Email: patricia.nally@minedu.govt.nz

General Conditions

1.10 Cabling System Works

The scope of work for the provision of cabling systems in Early Childhood Education Services typically includes supply, installation, testing, commissioning, labelling and documentation.  Installer warranty provisions shall include on-site repair for a period of one year following the completion of commissioning.

Installation shall be carried out only by communications cabling system installers who hold current accreditation from the manufacturer of the cabling and connecting hardware as qualified to perform the cabling work relevant to the performance standard of the particular cabling system.

The installer’s test results may be confirmed by random tests made by the cabling system manufacturer.
1.11 New Equipment

All cable and equipment shall be new and selected to ensure satisfactory operation under the environmental conditions present at the site.

Cables and equipment shall be delivered to site in the original packaging.

1.12 Minor Materials, Fittings and Consumables

All materials and fittings or any work which is necessary for the satisfactory and efficient functioning of the installation or which is generally provided in accordance with accepted trade practices shall be provided or carried out as part of the works even though such material or work may not be explicitly mentioned in this specification or shown on the drawings.

1.13 Police Clearance for Access to ECE Services
Contractors who will work for more than two (2) weeks continuously at an ECE Service when children are present will be required by the Service to be police vetted through the NZ Teachers Council.  Information regarding police vetting is available at http://www.teacherscouncil.govt.nz.
Contractors shall identify themselves to the Service supervisor on arrival and departure from the site and should wear an identification tag while on the premises.

1.14 Electrical Installation Works

All electrical power system work shall be undertaken by qualified Electricians in accordance with the relevant New Zealand Standards (AS/NZS 3000:2000).

1.15 Site Conditions

Tenderers and Contractors shall undertake the necessary investigations to fully inform themselves of the site conditions and other factors that could impact the cost and execution of works.  This shall include but not be limited to:

· Hazards that may be present at the site,
· Heritage registration of buildings,
· Environmental conditions including special precautions for protection of flora and fauna, and
· Local site conditions including weather factors.
1.16 Site Inspections

Dimensions shall be checked on site.  No claims will be allowed for errors due to scaling of drawings.

The Ministry recommends that the Contractor inspect the site prior to pricing to become familiar with the access, site conditions, and the existing installations.  Ignorance of the existing conditions or installation will not be accepted as justification for claims.

1.17 Equipment Locations

Equipment and cable pathways shall be installed in accordance with approved drawings and plans.

When deciding on a suitable location for equipment all factors as stated in section 7.1 of this document in relation to Health and Safety should be considered.

Additions or modifications to installed plant shall not be made without the written approval of the ECE Service.  Such additions or modifications shall be detailed on drawings and plans.

1.18 Site Reinstatement

All sites shall be re-installed to their former condition, to the satisfaction of the ECE Service’s representative.  Site reinstatement must occur as soon as practicable after the works have been completed.

1.19 Coordination with Other Works

Where the cabling system works is dependent upon or carried out in conjunction with other works at the site, such as building or electrical works, the cabling system provider shall coordinate cabling activities with other works with respect to:

· Use of the site and access facilities

· Scheduling of the works and site construction resources and utilities

· Maintaining mandatory segregation of services

· Reinstatement

Structured Cabling Systems
1.20 General

Structured cabling systems are generally intended to serve for a long period of time.  However, it is likely that transmission system requirements will change during the life of the cabling system.  For this reason it is important that the cabling system is designed to be flexible and scalable to accommodate future increased bandwidth requirements.  This is particularly important where cabling is installed underground or in other locations where upgrades to plant can be expensive and disruptive.

1.20.1 Background

The communications cabling system plays a critical role in telecommunications systems, providing the physical link between sources and destinations of information. Data, voice, video and control signals are transmitted over this infrastructure linking devices across the room or throughout the building.

The cabling system provides the physical link between active network equipment such as routers and switches, and the terminal equipment such as computers and telephones.  Structured cabling systems (SCS) are typically comprised of unshielded twisted pair (UTP) copper cable and optical fibre cable.

To facilitate the day-to-day operations of a normal office environment, the cabling system must enable the user to make additions, moves and changes, wherever and whenever necessary.  Furthermore, the SCS must also be flexible and provide the capability to carry a wide variety of applications, from high‑speed local area network (LAN) applications to voice and video, and low speed data.

As data through-put and transmission speeds continue to grow, greater demands are being placed on the UTP and optical fibre cabling plant.  Emerging network applications, such as Gigabit Ethernet, use “parallel transmission schemes” to transmit signals simultaneously over multiple copper pairs instead of one pair.  Delivery of these new services requires increased performance from cabling plant.

Other factors to be considered in relation to cabling system design and performance include:

· Convergence of data and voice applications including IP Telephony

· Video delivery using the Internet Protocol (IP)

· Wireless LAN technology

1.20.2 Structured Cabling System Description

A Structured Cabling System is a set of cabling and connectivity products that are constructed according to standardised rules to facilitate integration of voice, data, video, and other signals.  Use of such a system provides benefits in terms of rationalisation of infrastructure costs and facilitating predictable performance.

For the purpose of this document a SCS is defined as the cabling, connecting hardware, terminations, patch cords and work area cords.  Equipment enclosures and associated pathways and spaces are considered as ancillary items.

The cabling, connecting hardware, termination and interconnecting cords comprising the SCS shall be a single matched solution from a certified vendor.  The two major advantages to this approach are:
· Manufacturer’s Warranty.  Cabling equipment manufacturers offer a total end-to-end “system performance” channel warranty of 20 to 25 years if the installation is a “Single Brand Solution” that is installed by a contractor certified or accredited by the manufacturer.  Uncertified installers using mixed brand products to construct cabling systems are likely to offer doubtful warranties of no better than 1 to 5 years.

· Performance Improvements.  Independent testing has revealed that mixing cabling products from a number of manufacturers can have significant impact upon the performance of the cabling system thereby limiting the useful life of the installation.

In the case of work undertaken to change or expand an existing cabling installation the following requirements shall be applied: 

· The new equipment shall be specified to ensure all existing warranties and system performance are maintained.

· The new equipment should be matched as closely as possible to the existing equipment unless a more up-to-date and cost effective solution is available or such matching would conflict with occupational health and safety requirements or mandatory standards.

· The number of differing types of equipment installed throughout a site should be kept to a minimum.

In the case of cabling for new buildings added to an ECE Service, the cabling system shall comply with the requirements of this document unless such compliance would create compatibility or performance issues.

1.21 Applications and Cabling Performance

The Ministry’s minimum standard for new horizontal cabling installations is based on using Category 6 cabling components to provide a Class E infrastructure performance which is guaranteed to transport Gigabit Ethernet (GbE) and allow for emerging technologies as they develop.

For the small installations considered in this document it is unlikely that backbone cabling, whether copper or optical fibre, will be necessary.  In the event that backbone cabling is required, refer to the Ministry’s document: “Information Technology Infrastructure Cabling – Policy and Guidelines for Schools”.

ECE Service cabling systems shall be constructed to conform to AS/NZS 3080 – Telecommunications installations – Generic cabling for commercial premises.

AS/NZS 3080 specifies six performance classes (A, B, C, D, E and F) for balanced cabling channels.  Only Class D and Class E performance is considered in this document.

The cable and components used within balanced cabling systems are classified according to Category.  Category 5 components provide Class D performance while Category 6 components provide Class E performance.

1.22 Cabling System Architecture

The Structured Cabling System within an ECE Service will typically combine the Building Distributor (BD) and Floor Distributor (FD) functions in a single enclosure.  A conceptual layout of an ECE Service is illustrated below.

The components of the SCS pertinent to ECE Services are described in the following sections.

1.22.1 Horizontal Cabling 

The horizontal cabling subsystem extends from a floor distributor to the telecommunications outlet(s) connected to it.  It includes distributor patch cords but does not include work area cords between the terminal equipment and the telecommunications outlet.

The horizontal cabling shall be a star topology connecting each workplace telecommunications outlet to a patch point at a distributor as shown below.
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Horizontal Cabling
Horizontal cabling for new installations shall be Category 6 4‑pair 100ohm UTP balanced cable.

1.22.1.1 Horizontal Cabling Variations

Horizontal cabling for new installations shall be continuous 4‑pair UTP cables between the telecommunications outlets and the distributor as shown above.  Variations to this arrangement may be permitted for changes to existing installations – these being the use of consolidation points (CP) and multi‑user telecommunications outlets (MUTO).  These are primarily intended to reduce the effort associated with rearrangements occurring in open‑office style environments.  The CP or MUTO is installed within close proximity to a cluster of telecommunications outlets as shown below.  In the event of rearrangement, the cabling between the distributor and the CP/MUTO can be retained.
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CP and MUTO Arrangement
CPs are used with solid copper UTP and are constructed using insulation displacement punch‑down termination blocks.

MUTOs provide a number of RJ45 outlets and are designed to accommodate the flexible work area cords.

CP and MUTO arrangements shall not be used in new installations.

1.22.1.2 Wireless LAN Interfaces

Wireless LAN (WLAN) equipment conforming to the IEEE 802.11 standards is progressively being deployed.  WLAN equipment is not considered to form part of the cabling system.  However, WLAN access may provide an effective alternative to wired network access for educators in an ECE environment and horizontal cabling is necessary to connect the wireless access points to the network infrastructure and this aspect is briefly discussed below.

The following aspects shall be considered in the placement of telecommunications outlets used to connect WLAN access points to the network infrastructure:

· WLAN antennas shall be located at elevated positions in accordance with the manufacturer’s specification to provide optimum coverage and to minimise potential for exposure to radiation.

· Multiple access points may be required to cover large or irregularly shaped spaces.  Outlet spacing needs to be designed with due consideration of coverage, building construction materials, and interference.

· Proximity of electrical power outlets to provide power to the WLAN access point will be necessary if the access point does not support Power-over Ethernet (PoE) technology.

· WLAN access points should not be located near to microwave ovens or other sources of interference.

· Telecommunications and power outlets for access points must be internal to buildings with provision, if required, for external antennas which shall be located in secure positions with a low risk of vandalism.

1.22.2 Copper Terminations

The means of terminating balanced copper cabling shall be the modular 8‑pin sockets (commonly known as RJ45) and plugs using the T568A standard.

The method of termination at the RJ45 sockets will be by punch‑down Insulation Displacement Connection (IDC).  The punch‑down blocks will be fitted to 19” rack mount frames at the floor distributor and to flush plates, selected to match other electrical fittings in style and colour, at the telecommunications outlet.
1.23 Cable Utilisation Guidelines

1.23.1 Introduction

The optimum cable arrangement will depend on the circumstances of the particular installation.  Factors to be considered in determining the composition of the SCS include:

· Distances between distributors and outlets

· Compatibility with existing cabling and equipment

· The equipment that will use the cabling system and constraints that such equipment may introduce with regard to supported interfaces
· Environmental factors such as salt atmosphere and prevalence of lightning

Guidelines for utilisation of the various cabling alternatives with respect to distance and locations are included in the following subsections.

1.23.2 General Cable Utilisation Guidelines

External (outdoor) cable routes are not covered in this document.  In the unlikely event that an ECE Service requires external cabling, reference shall be made to the Ministry’s Policy and Guidelines for Schools, the latest version of which may be obtained from www.minedu.govt.nz/goto/networks.
Similarly, guidelines for cabling selection for campus and building backbones are not covered in this document and reference shall be made to the Ministry’s Policy and Guidelines for Schools as above.

1.23.3 Cable Utilisation

Guidelines for cabling selection for horizontal cabling are included below.

· Category 6 for new works

· Category 5 for additions to existing Category 5 installations

1.24 Capacity and Dimensioning

1.24.1 General Dimensioning Requirements

General dimensioning requirements are as below:

· The total number of outlets at ECE Services should not exceed the total number of students plus staff.
· Each main indoor activity space should have at least three dual telecommunications outlets.  Each dual outlet should have two adjacent dual power outlets so as not to create any potential occupational, health and safety issues with multi-way power boxes and extension leads.
· Work area cords should be provided on the following basis:
· Category 6

· Immediate requirements plus 10% for spares
· 2.0m in length
· Patch cords should be provided on the following basis:
· Category 6

· Immediate requirements plus 10% for spares

· 1.0m in length (or as required)
1.24.2 Specific Dimensioning Requirements
Unless otherwise specified the minimum distribution of data outlets for ECE Services should be as follows:

	Room Type
	Minimum
Outlets
	Description

	Main activity areas
	6
(3 dual)
	Standard learning/activity areas with no high density computing device requirements

	Central location
	2
(single)
	Entrance hallway or central kitchen/dining area.
1 outlet for telephone. 1 outlet for wireless access point.

	Staff work areas
	(1 dual) per work station
	Staff work areas are used by teaching staff for preparation and administration.  The distribution of data outlets should be 1 dual outlet per workstation, plus an allowance for printer and phone if there is only one workstation.

	Staff retiring room
	2

(1 dual)
	Staff retiring room used by teaching staff.  The 2 data outlets allow the connection of a phone and occasional wired network access.

	Supervisor’s office and administration work area
	2 dual per work area
	Administration work areas include individual work areas or offices for supervisor, receptionist, etc.  The work area is typically defined for a single person and includes provision for telephone, fax, main computer, printer or MFD, and another device.


2 Exclusions

2.1 Building and Electrical Earths

Building earth systems and electrical earth systems shall be provided as part of the building works.

Earthing and related works by the cabling system contractor should be limited to the following:

· Provision of communications earth system (CES) where specified as part of the works.

· Provision of telecommunications reference conductor earthing system (TRC) where specified as part of the works.

· Bonding of the cabling system equipment, enclosures, components, and pathways to the relevant earthing system including provision of earth bars, cabling and connections as required.

2.2 Existing Cabling

This document does not require the modification of existing cabling and related systems installed and completed prior to the commencement of any new works, except where necessary to achieve a successful merger of old cabling with new works on the same site. 

Cabling that has been provided in accordance with earlier standards will generally be retained in service unless there is sufficient justification for replacement of the cabling as part of an upgrade or redevelopment or if cabling performance is inadequate for new communications facilities.
2.3 Other Cabling or Systems

Related cabling or systems that are outside the scope of this document include:

· Network equipment, such as servers and switches, that are connected to the SCS

· Master Antenna Television (MATV) cabling and equipment

· Security systems

· Wireless LAN equipment

· Radio-based carrier interface

System Design

2.4 Health and Safety

2.4.1 Equipment Location

Wall-mounted enclosures shall be located to avoid injury to persons.  Requirements are specified in section 10.3.1.
Telecommunications outlets shall be positioned to provide ready access without excessive bending or stretching.

The layout and location of the cabling system and pathways shall ensure that equipment, access facilities and metallic components are not be placed in a location where the earth potential rise (EPR) could exceed 430V a.c. under power system fault conditions.  If a building is supplied only with 230V a.c. single phase or 400V a.c. 3 phase power, there will be no need to consider EPR unless the installation is within the hazard zone of a high voltage transformer.  Where the installation cannot be placed in an EPR hazard-free zone, the installation shall not proceed except on the basis of a design by a Chartered Professional Engineer.
2.4.2 Telecommunications Outlets

While telecommunications outlets (RJ45 modular sockets) pass the test probe requirements of AS/NZS 60950.1, they fail the test finger requirement which means that small children “exploring” unshuttered sockets can touch the contacts inside.  Therefore, all telecommunications outlets shall be provided either with mechanical protection (e.g. a shutter or “dummy” plug) that prevents finger access to the contact springs, or be installed out of reach.
Floor-mount boxes accommodating telecommunications outlets shall not be used

2.4.3 Wireless Access
To afford the best coverage and enable the output power to be set at the minimum level, telecommunications outlets for wireless access points shall be positioned high on the wall at a location central to the required coverage area in the building.
Where available, the manufacturer’s instructions for installation shall be followed.
2.4.4 Acoustic Noise

The location of equipment enclosures shall be selected such that noise levels in work areas arising from the enclosed equipment, when combined with other sources of work area noise, are maintained within the limits specified by AS/NZS 2107.  Recommended design sound levels are given in Table 1 of AS/NZS 2107, from which the following design details are extracted.

	Type of Occupancy /
	Design Sound Level (LAeq dBA)
	Reverberation

	Activity
	Satisfactory
	Maximum
	Time(s)

	Art / Craft Studio
	40
	45
	0.6 – 0.8

	Computer Room – Teaching
	40
	45
	0.4 – 0.6

	Duplicating Rooms / Stores
	45
	50
	0.6 – 0.8

	Library – General Area
	40
	50
	0.4 – 0.6

	Library – Reading Area
	40
	45
	0.4 – 0.6

	Teaching Areas – Primary
	35
	45
	0.4 – 0.5

	Teaching Areas – Secondary
	35
	45
	0.5 – 0.6


In general, the recommended design sound levels should be achievable by installing the equipment enclosure in a room which is distant enough from work areas that sufficient attenuation of the noise transmission path between the equipment and the listeners is provided.

2.4.5 Seismic Bracing

Free-standing enclosures greater than 18RU in height shall be restrained to prevent toppling over during an earthquake causing injury to people and preventing access into or out of the building.

Where the coefficient of friction between the enclosure and the floor surface is quite low, such as for castor wheels on a hard floor or plastic feet on a low-pile carpet, sliding will occur before overturning.  Providing the enclosure together with its contents weigh less than 40kg and the requirements of clause 10.3.3 for excess cable length are met and the cable is free to extend from the cabinet to prevent overturning, seismic restraint may be omitted.

NZS 4104:1994 provides the basis for the design of restraints and provides sketches of many simple, practical solutions to secure computer equipment and cabinets, amongst other common items.  In general, the restraint system for an item on any particular floor shall be capable of withstanding a horizontal force equal to the multiplying factor given below times the weight of the restrained item including its contents.

	Floor
	Multiplying Factor

	Ground
	1.0

	1st
	1.5

	2nd and above
	2.0


2.5 Equipment Rooms

Specialised computer equipment rooms are unlikely to be provided for ECE Services.  In the unlikely event that an ECE Service requires a specialised equipment room, reference shall be made to the Ministry’s Policy and Guidelines for Schools.  The latest version may be obtained from www.minedu.govt.nz/goto/networks.

Nevertheless, equipment accommodation should be designed with due consideration of the following:

· Physical security against unauthorised entry
· Space for future expansion

· Safety – equipment layout shall not restrict escape routes

· Acoustic noise requirements identified in section 7.1.2
· Suitable access for equipment installation and to equipment for maintenance

· Provision of space for entry of public network services
· Equipment enclosures shall not be installed in positions where exposure to moisture is likely, e.g. under air-conditioning vents or in laundries
· Telecommunication service entry facilities should be planned in consultation with the service provider to minimise trenching and the length of cables, and locate the service demarcation point.
· Lighting sufficient to carry out detailed technical installation and maintenance work

· Electrical power distributed via a dedicated single phase circuit with minimum 15A rated residual current device (RCD) protection.

· The temperature and humidity in the room shall be controlled to provide an operating range between 18°C and 24°C with 30% to 55% humidity.  In most ECE Services this will be achieved with passive convection ventilation.

2.6 Equipment Enclosure
In general, a 19” rack type steel bodied, floor- or wall-mount equipment enclosure (cabinet), with either a toughened glass or steel door, should be installed.  Minimum dimensions are:

· 18RU equipment space
· 600 mm deep

· 600mm wide

The enclosure should provide sufficient free space for the future installation of a small server and uninterruptible power supplies (UPS)
The minimum depth of any closet/cupboard housing the enclosure should be 900mm internal.  The minimum internal width of any closet/cupboard should be 1000mm.
2.7 Spare Capacity

Taking a reasonable approach, the cabling system at the time of installation should be dimensioned to provide spare capacity as follows:

· Enclosures should be no more than 60% occupied at installation
· Pathways should be no more than 50% occupied at installation
· Cable trays should be no more than 50% occupied at installation
· Conduits should be no more than 50% occupied at installation
2.8 Environmental Factors

2.8.1 Cable Equipment

The equipment comprising the cabling system shall be suitable for the environmental conditions at the particular ECE Service.

The cabling system layout, including equipment room and distributor locations, shall consider cabling and network equipment environmental performance specifications and manufacturer’s recommendations.

2.8.2 Lightning Protection

Special consideration should be given to earthing practices in areas prone to lighting activity.  Protection against earth potential differences shall be provided for equipment connected to outdoor copper cabling.

Transient voltage protection for cabling shall be compatible with the earthing system provided at the facility.  Particular attention needs to be taken where separate building earths may not be bonded.

2.8.3 Salt Spray
Particular care should be taken for installations in coastal regions to minimise the exposure of equipment to salt.  The equipment enclosure shall not be installed in open areas.  Equipment room vents should be fitted with filters to minimise salt spray ingress.

2.8.4 Chemical Corrosion

Equipment enclosures shall not be located in or near areas for storing cleaning solvents and other chemical products which may create corrosive atmospheric or environmental conditions.

2.8.5 Temperature Control
Equipment enclosures shall be equipped with vented panels to facilitate air flow to dissipate the heat produced by active equipment and to maintain a comfortable working temperature.

2.9 Electromagnetic Compatibility

There are presently no EMC regulations covering cabling installations and systems.  However, to facilitate satisfactory EMC performance of the overall SCS, the design of cable routes and pathways shall take due consideration of the recommendation included in AS/NZS 3080 ZA.1.3.3 and AS/NZS 3080 ZA.3.2.

2.10 Security

In general, it should be necessary to pass at least two points of restriction to access equipment.  This may be achieved by using lockable doors to rooms housing lockable equipment enclosures.
Cable Pathways and Enclosures

Installation requirements for cable pathways and enclosures are included in section 10.  Pathways and spaces shall comply with AS/NZS 3084.
2.11 General Pathway Requirements

2.11.1 Pathway Route

Cable pathways shall be selected and designed to:

· Maintain minimum segregation from other services as mandated by AS/NZS 3000 in accordance with AS/NZS 3080 ZA.3.1.

· Minimise interference in accordance with AS/NZS 3080 ZA.3.2.

2.12 Intra‑Building Pathways

2.12.1 Cable Tray

Cable trays should be perforated galvanised mild steel sheet.

Minimum steel thickness for cable tray should be:

· 1.0mm for trays up to 150mm wide and
· 1.2mm for trays up to 300mm wide.
Trays shall have folded edges with minimum height of 20mm.

Electrical continuity shall be maintained along the full length of cable trays.

2.12.2 Ducting and Conduits

Ducting should be tamper-resistant.  Conduit is preferred for physical security.

Ducting and conduit shall be selected to be aesthetically matched to the building as far as practicable (colour to be determined on site prior to ordering) and sized to suit the number of cables.
Ducting shall be single compartment of rectangular section.  Clip-in covers shall not be used for exposed or accessible ducting.

Ducts and conduits should be selected to have 50% spare capacity after completion of the works.
2.12.3 Internal Catenary

Catenary wires shall be installed to support internal cables within ceiling spaces and under floors.

The maximum size bundle of Category 6 4‑pair cables supported by a catenary wire shall be 24.

The catenary wires shall be sized, terminated and supported to sustain the load of attached cables without exceeding the maximum sag requirements of AS/NZS 3084 ZB3.5.3.1.

2.13 Enclosures

2.13.1 General

Communication enclosures are used to house and restrict access to cabling, active LAN components and other communications hardware.  Enclosures may be free-standing or wall-mounted.

Enclosures and racks shall be designed for 19” equipment mounting.

Cabinets and wall frames shall comply with the relevant requirements of IEC‑60297 (Dimensions of Mechanical Structures of the 482.6 mm [19 in] Series).

Open frame racks shall not be used.

The enclosure containing the active equipment shall provide a minimum of 18RU equipment mounting space and be capable of bearing a load of no less than 45kg without deformation.  Enclosures shall be 600mm wide with a minimum internal depth of 500mm.

The enclosures shall be fitted with:

· Front 19” mounting rails

· Horizontal cable tidy panels and/or loops

· A supporting shelf

· Power rail providing no fewer than five outlets incorporating a 10A miniature circuit breaker

· Keyed, lockable, perspex or toughened glass front door

· Earth bar or stud

Enclosures shall provide passive ventilation by vented panels.

Metal surfaces of the enclosure and accessories shall be powder-coated, painted or otherwise protected against corrosion.

Enclosures shall be bonded to the protective earth system using a minimum 2.5mm2 green/yellow conductor and to the Telecommunications Reference Conductor (TRC) if provided.

2.13.2 Free-standing Enclosures (Cabinets)

Free-standing enclosures may be installed on a plinth to facilitate cable entry from beneath.
Free-standing enclosures shall be fitted with:

· Removable rear and side panels

· Keyed, lockable, steel rear door or removable panel in cases where insufficient clearance is available to accommodate a door

· Levelling adjustment

2.13.3 Wall-Mount Enclosures (Cabinets)

The wall shall be structurally adequate to support the enclosure and contents.

Wall mounting enclosures shall be of swing frame design to facilitate rear access.  An additional 70mm depth shall be allowed for the hinged wall bracket.  Enclosures shall have no sharp edges or protrusions that could cause injury to persons.

2.13.4 Enclosure Power

A dual 10 ampere power outlet on a dedicated circuit shall be provided for each communication enclosure.

The power outlet should be located on the wall 300mm above the floor behind free-standing enclosures.

The power outlet shall be located on the wall behind and 600mm above the bottom edge of wall-mounted enclosures.

Cabling System Technical Requirements

2.14 General

Cabling and components shall be selected to meet cabling system performance requirements with due consideration to compatibility and performance variation due to temperature.

Category 6 cable and components shall be independently verified for compliance with the Category 6 performance specifications of AS/NZS 3080 by UL, ETL or other approved independent NATA laboratory verification system.

The cabling system manufacturer shall warrant that products will operate to the standards and specifications claimed by the manufacturer and that the product is free from any defects in materials or workmanship.

The Contractor shall make technical and user documentation on the product available to the ECE Service.

2.15 Overall System Transmission Performance

2.15.1 Horizontal Cabling Transmission Performance

Performance of the channel containing the horizontal cabling is defined between the equipment outlet at the Floor Distributor (FD) and the Terminal Equipment (TE) as shown below.  This channel will be referred to as the horizontal cabling channel.  The horizontal channel will utilise balanced cabling for ECE Service cabling systems.
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The horizontal cabling channel includes cable sections, connecting hardware, work area cords, equipment cords and patch cords.  The connections at the active equipment at the floor distributor and terminal equipment are not included within the channel.

Category 6 installations shall comply with the requirements for Class E channel performance as specified in Clause 6 of AS/NZS 3080.  Performance of the permanent link elements of the channel shall comply with the requirements of Annex A of AS/NZS 3080.
The length of the components of the horizontal cabling channel shall not exceed the distance set out in AS/NZS 3080 considering the appropriate length de-rating for maximum ambient temperatures above 20°C except that the length of work area cords shall not exceed 5m.

The permanent link shall be a direct run, free of bridges, taps and splices.

2.16 Balanced Cabling

2.16.1 General

Balanced cabling shall meet or exceed the performance requirement of AS/NZS 3080 for the relevant performance class.

Cable of the same manufacturer type shall be employed throughout the entire installation.
Certification that the balanced cabling system meets the specified performance levels shall be provided by the manufacturer.

2.16.2 Category 6 UTP Cable and Connecting Hardware

Category 6 cables used within horizontal cabling subsystems, or as work cords, shall comply with Clause 9 of AS/NZS 3080.  In the event that multiple signals share a cable the additional performance requirements of Clause 9.3 of AS 3080 shall be met.

Category 6 connecting hardware used within horizontal cabling subsystems shall comply with Clause 10 of AS/NZS 3080.

Category 6 horizontal cabling shall be terminated with modular 8‑pin (RJ45) outlets using the T568A arrangement.

2.17 Distributors and Patch Panels

2.17.1 General

Distributors and patch panels shall be designed for 19” rack mounting in accordance with IEC‑60297.

2.17.2 Insulation Displacement Punchdown Termination Blocks

Insulation displacement (IDC) punchdown termination blocks shall be matched to the AS/NZS 3080 performance Class E and be compatible with the cable conductor type (solid or stranded).

2.17.3 Balanced Cabling Patch Panels

Patch panels for balanced cabling shall be 24-way or 48-way modular socket (RJ45) with a port density of 24 ports per 1RU.

The connecting hardware of the patch panels shall be rated to the AS/NZS 3080 performance Category 6.

2.18 Telecommunication Outlets

Each telecommunication outlet shall incorporate two modular RJ45 sockets designed for IDC termination and comply with AS/NZS 3080 performance Category 6.

All telecommunication outlets shall either be equipped with mechanical protection (e.g. a shutter or “dummy” plug) that prevents finger access to the contact springs, or be installed out of the reach of children.

Where the telecommunications outlet is positioned on an existing duct, modular mounting enclosures shall be used.  Blanking plugs shall be fitted where the apertures of the mounting enclosure is not filled with a RJ45 jack.

Faceplates should match power outlets in appearance and manufacture.

Floor mount boxes shall not be used

2.19 Balanced Cabling Patch and Work Area Cords

2.19.1 General

Patch cords and work area cords shall be constructed of an 8 wire, stranded Category 6 cable terminated with RJ45 connectors at both ends complying with AS/NZ 3080.

Patch cords and work area cords shall be from the same manufacturer as the horizontal cable and matched to the AS/NZS 3080 performance Category 6 of the cabling system in which they are used. 

Pin assignments and colour codes shall conform to the “T568A” arrangement in accordance with AS/NZS 3080 Z.A.2.

All patch cords and work area cords shall be factory-assembled, terminated and certified.

Patch cords and work area cords shall be fitted with moulded boots.

2.19.2 Cord Lengths
Work area cord and patch cord lengths should be supplied in accordance with section 5.5.1.  In no circumstances shall cord lengths cause the distances in Clause 7.2.3.2 and Table 22 of AS/NZS 3080 to be exceeded.

2.19.3 Cord Colour Scheme
There is no mandated colour scheme for patch and work area cords but a colour scheme which positively and uniquely identifies each application is a useful management aid.  The following colour scheme is suggested:
· Grey or white for work area cords
· Blue for patching

· Green for network devices

· Red for critical connections, e.g. file servers

Cabling System Installation Practice

2.20 General

2.20.1 Safety

Cabling system installation shall be performed in a safe manner.

Personnel undertaking installation works shall be equipped with appropriate personal protection equipment, tools and mechanical aids.

Appropriate barriers and warning signs shall be used to restrict access and draw attention to potential hazards such as open trenches and the like.

2.20.2 Qualifications of Installer

The Structured Cabling System shall be installed only by organisations that are accredited by the manufacturer of the cabling system components and by properly qualified personnel as specified in Section 16.

2.20.3 Manufacturer’s Recommendations

All equipment and cabling shall be installed in full accordance with the manufacturer’s recommendations and instructions.

2.20.4 Cable Lengths

Cable lengths shall be kept to a minimum by taking the most direct and practical route.

2.20.5 Segregation

Cable pathways and cable shall be installed to achieve the required separation between communications cabling and other services.  Separation shall comply with AS/NZS 3080 Z.A.3.

2.20.6 Concealment

All cables shall be concealed in walls or ducts except where run on cable trays in equipment rooms.  Cables shall be run in neat lines.

2.20.7 Earthing Protection

All metallic conduit, cable trays, catenaries, boxes, and enclosures shall be permanently and effectively earthed in accordance with the AS/NZS 3000 and AS/NZS 3080.

2.21 Cable Support Systems and Pathways

2.21.1 General

Cable support systems and pathways shall meet the requirements of AS/NZS 3084.

2.21.2 Horizontal Pathways

All fixed horizontal cabling shall be concealed from view within the workplace.  All cabling shall be installed in conduits, on cable trays, or in ceiling or under-floor cavities.  Approved cable fasteners shall be used at intervals as specified in AS/NZS 3084 (ZB4.2.1.3).

It may be necessary to surface-mount cabling within ducting where no cavity exists or where concealment would prove to be inordinately expensive, disruptive or impracticable.  Two-compartment duct shall be used to segregate power and data cabling where both services are being run.
All ducting shall be run in an inconspicuous manner.  Excess cabling shall not be stored in the duct.

Where cable is run in a false (suspended) ceiling it shall be suspended from fixed non‑movable structural features, purpose-installed flat cable trays, or from catenary wires.  Fixed, non‑movable features exclude water pipes, sprinkler systems and trunked electrical power.

2.21.3 Cable Trays

Cable trays shall be installed in accordance with AS/NZS 3084 ZB3.3.6.

2.21.4 Ducting/Trunking

Surface-mounted ducting shall be installed where alternative methods for concealment of cables are not possible.  Two-compartment ducting shall be used where necessary to segregate power and data cabling.
Ducting shall be fixed to walls according to the manufacturer’s specification using suitable fixings (e.g. cavity fasteners for cavity walls and masonry anchors for concrete walls).  Where no fixing specification is provided, it is suggested that ducting be fixed at approximately 1m intervals when run vertically and approximately 600mm intervals when run horizontally.  Fixings shall not cause undue distortion to the ducting when tightened.
2.21.5 Fasteners / Fixings / Ties

Fixings shall be entirely suitable for the situation in which they will be used.  Where fixings are to be used externally or exposed to the weather, stainless steel or brass is preferred - plain and cadmium-plated steel will not be accepted.  Where fixings are used internally, cadmium-plated steel is acceptable.  All fixings, fastenings and supports shall be of adequate strength and size and arranged to ensure the installation against mechanical failure under normal conditions prevailing in ECE Services.

Cables shall be held firmly by the securing device without undue pressure being exerted on the cable sheath.

Cable ties used externally shall be UV resistant.

2.21.6 Internal Catenaries and Above‑cable Trays

Internal cabling supported by catenaries or above‑cable trays shall be installed in accordance with AS/NZS 3084 ZB3.5.3.1 and a main cable route shall be chosen such that the cable path is accessible and conforms to the segregation requirements.

Catenary wires shall be anchored at a maximum of 5m spans.  Turnbuckles and steel eyelets shall be used to tighten the catenaries.
A maximum of 24 x 4 pair UTP cables may be tied to a single catenary.

2.21.7 Penetrations

Fire-rated elements and structural members shall not be penetrated without approval from the Building Architect and relevant Fire Authority.

Where ladders or trays pass through ceilings, walls and floors provide neat, close-fitting apertures.  At openings through fire rated elements, terminate the ladders or trays both sides of the opening and provide holes for the cables only.  All holes shall be fire-stopped with a proprietary product that exceeds the fire resistance of the materials being filled and is installed to the manufacturer’s specifications.
Ducts that pass through walls or floors shall be sealed with an industry-standard duct sealing device to prevent the ingress of water.

2.22 Enclosures / Cabinets

All enclosures whether floor or wall mounted shall be installed and mechanically supported to accommodate the load of the enclosure combined with the equipment load specified in section 8.3.

2.22.1 Enclosure Installation

Communication enclosures shall be located to achieve maximum operator convenience.  The space available for a communications cabinet is to be verified on site.  The cabling Contractor shall ensure that enclosures are installed with adequate access for wire termination, equipment installation and maintenance, and patch field alterations.
The vertical footprint for wall-mount enclosures shall not extend above 2m or below 0.5m from the floor.  Wall mount locations shall be selected to avoid risk of injury by walking past or rising from beneath the enclosure.

Enclosures shall be installed plumb and square without twists in the frames or variations in level between adjacent racks.

Enclosures shall be bonded to the protective earth system.
Equipment mounting rails at the front of the enclosure shall be set back so that doors may be closed without contacting equipment or connectors or distorting cable bends.

2.22.2 Enclosure Cable Entry

Cabling entering from the floor or ceiling space to enclosures shall be supported and concealed by a vertical cable support system.

The vertical cable support system shall extend from the cable pathway to the enclosure.  In the case of under-floor pathways the vertical cable support system shall extend below the floor level.  In the case of above ceiling pathways, the vertical cable system shall extend above the ceiling level.

The vertical cable system shall have a metal construction, colour and finish similar to the enclosure.

2.22.3 Cabling Within Enclosures

All cables shall terminate at the patch panels in the communications enclosures with an excess length of 2m neatly placed out of sight prior to terminating.  Excess cable shall not be coiled but shall be formed into a “figure 8” or a “loop back”.
Cables terminating at an enclosure shall be neatly loomed within the enclosure, utilising the cable management system specified in section 8.3.  Cables shall be loomed between the space on the outside of the mounting rails and the removable door.  Cables loomed inside wall mounted cabinets shall be loomed in maximum groups of 12, to allow enough space for mounting active network equipment.

2.23 Cable Installation

2.23.1 General

All cabling shall be installed in full accordance with the manufacturer’s recommendations.  Cables shall be installed with due skill and care so that:

· maximum permitted hauling tension is not exceeded

· minimum bending radius of the cable is not exceeded

· maximum permitted crush rating is not exceeded

Cable bundles shall not obstruct the installation and removal of equipment within equipment enclosures.

Equipment and patch panels shall be laid out to minimise patch cord length and follow clear paths to avoid patch field obstruction.

2.23.2 Precautions During Installation of Cables

Precautions shall be observed to eliminate cable stress caused by tension in suspended cable runs and tightly strapped bundles.

Care shall be taken not to distort the twists by excessive pulling or bending of cables.

Cable bundles shall not rub on or be unduly compressed against or by any cable tray, building or enclosure penetrations, equipment racking, or other cable support.  Grommets or similar forms of protection shall be provided where cables traverse sharp edges.

The weight of vertically installed cabling shall be adequately supported.

Category 6 cables shall be fixed to cable trays and catenary wires using Velcro or elasticised cable ties only, at intervals according to AS/NZS 3084 Table ZB6.  At no point shall the cabling rest on the false ceiling, light fittings, or any other services.
Cables shall be neatly grouped together based on their destination and bound at regular intervals.

Where cabling is run in cavity walls, surface-mounted ducting and similar enclosures, the run shall be free from protrusion by screws and similar fasteners.
Cable ties shall be tightened by hand or correctly calibrated tension guns just sufficiently to hold cables together and to fix cables to supports.  Care shall be taken to avoid tight twisting of the cable, tearing of the outer jacket, cutting or wearing through due to abrasion of the cable.

2.23.3 Balanced Cabling Installation

The cable between a telecommunication outlet and a horizontal distribution panel or patch panel shall be one continuous length with no intermediate joins, splices or taps.  Mid-run joints of cables are not permitted except for the use of consolidation points as outlined in section 5.3.1.1.

The maximum length of the various elements of the balanced cabling shall be in accordance with section 9.2.1.

Where two or more cables share a pathway the cables shall be tied together at 1200mm intervals to create a trunk effect.

A loop of cable shall be left in the cable trunking on the approach to each telecommunication outlet to facilitate removal of faceplates and associated RJ45 sockets for servicing and re-termination of the cable, should this be required.

Balanced copper cable bending radius shall not be less that eight times the cable diameter under no load conditions and 16 times the cable diameter under load, i.e. when being pulled through conduits, or as specified by the cabling manufacturer - whichever is greater.  Cables shall be anchored immediately before the start and after the finish of the bend.

To preserve the electrical characteristics of the balanced cable, the outer insulation of the cable shall not be stripped back unnecessarily, and shall be left intact up to a point as close as possible to where the individual pairs are terminated to the IDC connector.

2.24 Terminations

2.24.1 Balanced Cable Termination

An RJ45 system shall be utilised.  Cable termination on a horizontal distribution panel or patch panel should be undertaken in a manner permitting additional cables to be terminated without unduly disturbing previously installed cables.

Cabling termination to telecommunications outlets, patch cords, work area cords, and patch panels shall be to the “T568A” arrangement in accordance with AS/NZS 3080 Z.A.2.

The connecting hardware shall be installed to the manufacture’s specification and preserve the wire twist as close as possible to the point of mechanical termination to minimise signal impairment.  The amount of untwisting in a pair shall be no greater than 13mm for Category 5 cable and no greater than 6mm for Category 6 cable.

2.24.2 Telecommunication Outlets

Where workbenches are fixed to the wall, outlets may be installed above bench height.  Where workbenches are positioned along a wall or benches have data distributed internally, outlets should be located at a minimum of 800mm centres.

Outlets should be distributed along walls at the discretion of the ECE Service.  The height of the outlets above the floor will be determined by the type of trunking proposed and other wall fixtures such as radiators.
Telecommunication outlets should be flush mounted wherever practicable.  Mounting boxes, similar in style and colour to the flush plate, shall be used where flush mounting of telecommunications outlets is not practicable.
Outlets shall be co-located with power outlets.  Two-compartment metal trunking may provide a cost effective solution to this requirement.

Outlets shall be located to avoid being obscured and work area cords being damaged by furniture and office equipment.
All cable pairs at the telecommunication outlets and at the distribution panels shall be terminated.

A bend radius (1:8) sufficient to avoid damage to the outlet or work area cords shall be provided.

Balanced cables shall be terminated at the telecommunications outlet using the “T568A” pin assignments and colour codes in accordance with AS/NZS 3080 Z.A.2.

Outlets designated for use by a WLAN access point shall be located to meet the requirement identified in section 5.3.1.2.

Earthing and Transient Protection

2.25 Earthing

All equipment racks, enclosures, cabinets, cable trays, and metal duct systems shall be earthed in accordance with AS/NZS 3000 to the building protective earth system.

Catenary wires used for cabling support shall not be bonded to the TRC (where provided) but may be bonded to building protective earth system.

Inspection, Testing and Commissioning

2.26 General

All testing shall comply with AS/NZS 3087 in accordance with the values set out in AS/NZS 3080.  If test results for existing cabling are not available and it is to be retained, then testing of all cabling should be carried out.  The cabling system Contractor shall supply all labour, materials and equipment required for fully testing and commissioning the installation.
Permanent link copper testing shall be performed in all cases.  Channel testing shall be utilised for fault location and performance verification only.  Testing shall only be performed using calibrated test and simulation equipment.  A Level III tester shall be used for Class E testing while a Level IIe tester may be used for Class D testing.

The test results, for all cables, connectors and outlets shall be fully documented and tabulated, identifying each cable and each outlet or interface port by its label.  Testing shall not proceed until all labelling and documentation is complete so that the test results accurately reflect the actual cables and connectors.  All test results shall be included in the “as-built” document manual.

The Contractor shall include a copy of all relevant specifications and compliance reports for the cables and connecting hardware used in the installation in the “as-built” document manual.

2.27 Inspection

A representative of the ECE Service may inspect installations from time to time to confirm compliance with the specifications and construction drawings.

The manufacturer of the cabling system shall inspect the site to confirm compliance with this specification and their warranty requirements and provide “sign-off”.

2.28 Balanced Cabling and Connecting Hardware

Test personnel and the test methodology shall comply with the requirements of AS/NZS 3087.

The acceptance testing and certification report section for balanced cabling shall include the test results for each link.  The test report shall be provided in the native file format of the test equipment and include as a minimum the following details and tests results for each link:

· Cable and outlet/port identification

· Test equipment and test configuration details

· Wire map testing

· Cable length

· Cabling performance parameters as specified as AS/NZS 3080

· Date and time of testing

· Name and signature of testing engineer

The Contractor shall fully test the cabling system for wire map (including pin assignment and colour coding), cable length and performance of all cable pairs.

The cable system shall be tested for compliance with AS/NZS 3087 in accordance with the AS/NZS 3080 and certified to Class E Permanent Link and warranted to Class E Channel performance in accordance with Clause 6 of AS/NZS 3080.

Any cable run not meeting the required performance standards shall be replaced at the expense of the Contractor.

The equipment manufacturer shall provide certification in writing indicating full compliance of the balanced cabling connecting hardware (telecommunication outlets and patch panels) with the Class E cabling system.  Certification shall include test results as recorded by the appropriate test laboratory.

The cabling system installer shall certify the performance of each channel (horizontal and backbone) to Class E (all frequencies up to and including 250 MHz) for all pairs as detailed in AS/NZS 3080.  The overall responsibility for achieving and demonstrating this performance objective shall remain with the contractor.

Labelling
2.29 General

All telecommunication outlets, patch panels, enclosures, cables and conduits shall be systematically and permanently labelled. 

Labels may be generated by the Brother labelling system or other equivalent.  The use of Dymo labels, felt tipped pen or similar is not acceptable.

The method of designation should be in general accordance with AS/NZS 3085 and as described below.

2.30 Enclosures

It is unlikely there will be more than one equipment enclosure at any location.  Enclosures should be positively identified with a label, nevertheless.
Labels should be self-adhesive, engraved multi-layer laminate, of appropriate dimensions and size of lettering.

2.31 Patch Panels

Patch panel ports within the enclosure shall be sequentially numbered using two digits, starting at 01.
2.32 UTP Wiring

The horizontal wiring shall be labelled with the patch panel port identifiers as specified above.  Labels shall be attached to the cable at both the rear of the telecommunications outlet and the rear of the patch panel by using the computer-generated cable label.  The size of the labels should suit the cable size and the text required for proper identification.

2.33 Labelling of Outlets

Each telecommunications outlet shall be labelled with the unique patch panel port identifier.  For example, the outlet designated 07 would be connected to patch socket 07 in the cabinet.

The label shall be clearly visible and securely mounted.

Administration and Documentation

2.34 General

Records should be provided in both electronic and hard‑copy formats.

2.35 Construction Documentation

Installation shall be in accordance with approved construction drawings.  Construction documentation will typically include:
· Scaled site and building/floor location plans showing the location and size of pathways and the cables to be installed therein, cable routes, pit locations and enclosure locations.  Drawings will be to a reasonable accuracy.  (See Figure C1 of AS/NZS 3085).

· Equipment room layouts.

· Physical enclosure layouts.  (See Figure C3 and C4 of AS/NZS 3085).

· Schematic diagram detailing patch panel layout and port numbering.

· Physical layout drawings of outlet positions and identification numbers

· Equipment lists detailing the equipment (type/make/model) to be installed including racks, enclosures, patch panels, and outlets.
· Test methods for balanced copper cables.
2.36 Handover Documentation

One bound copy and one electronic copy on CD-ROM of the following documentation shall be supplied to the ECE Service at the completion of the work:

· As‑constructed site and building/floor location plans showing the location and size of pathways and the cables installed therein, cable routes, and enclosure locations.  Drawings shall be to a reasonable accuracy.  (See Figure C1 of AS/NZS 3085).

· As‑constructed equipment room layouts.

· As‑constructed physical enclosure layouts.  (See Figure C3 and C4 of AS/NZS 3085).

· As‑constructed schematics of patch panel layout and port numbering.

· As‑constructed physical layout drawings detailing outlet positions and identification numbers.
· Description of the patching system and the labelling system used.

· Equipment lists detailing the installed equipment (type/make/model) including enclosures, patch panels, and outlets.

· Test reports detailing procedures, equipment configuration, and test results for the balanced copper cable.
· Warranty Certificate/Certificate of Compliance to AS/NZS 3080 performance as specified for the particular cabling system.
· Certificate of Compliance to AS/NZS 3000 regulations

· Contractor contact details
Warranty

2.37 General

Two types of warranties apply to Data Communication Cabling Installations:

· Installation Warranty

· Manufacturer’s Warranty

2.38 Installation Warranty

The cabling system Contractor shall warranty its own work and workmanship for a minimum period of 12 months.

2.39 Manufacturers Warranty

The Ministry standard for a manufacturer’s performance warranty is a minimum of 20 years parts and labour.  The warranty shall be supplied directly from the equipment manufacturer to the ECE Service.
The SCS Contractor shall provide the client with a minimum 20-year manufacturer’s performance warranty and a minimum 20-year applications assurance warranty on the complete cabling installation.  The application warranty shall apply to any protocol sanctioned for use with the cable plant together with the connecting hardware.  The cabling contractor shall provide a clear statement of the warranty.
Any additional cabling at the warranted premises shall not compromise the existing warranty.  Additional cabling shall be installed and tested by a certified and accredited supplier.  An updated warranty and system certification shall be provided at the completion of any additions.

2.40 System Certification

The installed SCS shall be certified and carry a minimum 20-year installation warranty by the equipment manufacturer to guarantee that it will meet the Product and Application requirements of this document.  One system certification shall cover all components of the structured cabling system.

Where the SCS is in addition to existing data communication cabling, the extent of the warranty and any exclusions shall be documented and agreed upon by the site representative.

Contractor Qualifications

2.41 General Qualifications 

Only contractors approved by the communications hardware manufacturer as a qualified installer shall install the cabling system.  This will enable the hardware manufacturer to provide the performance and application warranty.

Cabling is to be installed by communication cabling specialist organisations employing personnel who:

· Are qualified to undertake cabling installation conforming to AS/NZS 3080 (Telecommunications Installation/Cabling Installation)
· Hold current certification from the product manufacturer at a level that provides a minimum of 20-year warranty on products post installation, fully sponsored and covered by the manufacturer
The installer shall have a manufacturer’s certification to install and maintain the selected cabling system prior to commencing the installation.

The Supplier shall provide documentation detailing its level of certification.

2.42 Insurance

The cabling system Contractor shall provide insurance certificates as specified in the terms of the specific Contract.

2.43 Contractor Selection

When calling for tenders or requesting quotations the ECE Service should invite proposals only from cabling contractors who are able to provide certified installations and are willing to provide the following information.  Lists of contractors who are able to comply with these requirements are available from the cabling system manufacturers listed on the Ministry web site.

2.43.1 Company Details 

· Company overview

2.43.2 Qualifications and References

· References for 20-year warranted sites (three suggested)

· Copy of warranty certification statements from the manufacturer

· Customer reference letters with contact details (three suggested)
2.43.3 Personnel Details and Qualifications

· Names of proposed installers and specific product qualifications, e.g. AMP, Krone, Lucent, Molex
· Manufacturer certified SCS solutions available from the company
· Vendor Certificates

Other Considerations

2.44 Allied Systems

The following systems and peripheral components should be considered in conjunction with the design and implementation of the cabling system:

· Wireless access points

· IP telephone systems

· Coax cable reticulation for terrestrial and satellite TV antennas, and TV distribution
· Forced ventilation for temperature control in equipment cabinets and closets.







� This applies specifically to existing buildings and does not apply to new buildings on the same site.
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