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Foreword.





This document provides the requirements for Control, Command and Communication for Buildings (CCCB) cabling systems, from WG1 to WG3.


These requirements, defined by WG1, will be taken into account by WG3 to specify the appropriate cabling system.





Note : This document is in progress.


In particular, chapters 6 to 9 reflect so far only the european market and standardization situation.


They will have to be completed, with the undestanding that there are other ongoing standards efforts, such as TIA 57 for residential wiring, in the US, or T-525 in Canada.


Future versions of this document will take care of these inputs.


Scope.





The scope of this document is for wired media. 


Note : HBES cabling can be wireless too. This includes Radio frequency, power line carrier and infra red.


In its present state, it describes the requirements for the greyed part shown in the figure 1, id est for HES Class I, which is considered to be identical or similar to the Field level in CCCB. 


It does not specifically address the requirements for 'SOHO' (Small Office / Home Office) applications, but will be extended accordingly.
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Figure 1 : common issues to HES and CCCB = the object of this document
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1. Introduction : Differences between HBES cabling and data cabling.





It is believed that there are intrinsic differences between a Home and Building Electronic System cabling and a data cabling.





The following table summarises the most obvious differences, which are then described in length in the relevant clauses (or by default, the specificities of HBES are highlighted).





�
Data cabling�
HBES cabling�
�
Topology�
see figure 2�
see figure 3�
�
Vicinity to mains�
only in equipment�
all along the mains distribution�
�
Type of media�
UTP**, STP**, CX**, Optic Fibre�
TP, Power Line Carrier�
�
Category of components*�Transmission Class *�
2 - 5 


A - D�
1


A,B �
�
Self network-powered�
NO�
possible�
�
Device mobility or frequent relocation�
YES�
generally, NO�
�
* : category and transmission class definitions to be resolved ; these definition are from Is11801





** UTP: unshielded twisted pair, STP: shielded twisted pair, CX: coaxial
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Figure 2 : example of typical IT data cabling topology
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Figure 3 : example of typical HBES cabling topology








1.1 General :





A HBES cabling system can be installed in domestic environments as well as in other buildings. 





Appropriate definition of a HBES network depends on the following factors: size and purpose of the building, (home, commercial or light industrial environment), new or existing building, type of occupancy of the building.





Usually, home and building installations rules differ in some applications, e.g. security





In both home and buildings, indoor and outdoor installations are included : outdoor locations can be front doors, garages, etc.





Cabling solutions depend on the building infrastructure and the type of building construction will influence on the installation cost of the network system.


Flexibility for different applications is one of the main requirements.





1.2 Topology :





The HBES cabling should allow free topology, however the cabling guidelines must be made available. 





The topology will be chosen among one or a combination of the following : bus, tree, star and loop. Depending on the application type, several topologies can be combined.





The HBES cabling system should be able to run through risers between the floors, through suspended ceilings and through any type of pathways and spaces, together with power lines.





The HBES cabling system shall permit an installation in compliance and coherence with the existing power sources, risers, conduits, wireways, firewalls,... 





Extensions


Extension possibilities must be taken into account in the HBES cabling system.


It is recommended, to provide in advance cables or at least cableways if the pre-installation of cable is not wanted.


The cableways must be big enough in cross section to provide spare volume for additional cables. 


During the extension step the network must operate normally without any failure of safety features, or of priority functions, which could cause damage to the user.





Special locations


The TP installation may require additional considerations for special locations (eg underground cables,etc). The requirements for the mains equipment and installations should be used as a guideline.





Main is a noisy environment for HBES, any solution must permit wiring parallel to power line and endorse of noisy environment.





1.3 Vicinity to mains :


The HBES cabling system is generally installed in close vicinity to the mains network. Given the power segregation precautions and depending on national regulations, the HBES cabling system can use the same vertical and horizontal distribution infrastructure as the mains or other IT cable distribution.





IT cabling systems generally require segregation from the mains.





1.4 Type of media :


Mainly TP class 1 is being used in HBES cabling systems. Other transmission media may include coaxial cable, power line, infra red, radio, and optical fibre.


IT cabling generally uses TP category 5.





1.5 Class of transmission 


HBES cabling usually requires only control and command type of transmission, id est only low bandwidth class A or B.





1.6 Self-powered :


Sometimes, in addition to the control and command functions, the HBES may allow a remote power supply function for several connection points. This safety or protective extra low voltage power supply may be provided through the same two wires dedicated to communication functions or by means of an additional pair in the same cable. This power supply is provided by a power supply unit which may be included in a central controller. 





1.7 Device mobility :


In a HBES system, the devices are usually not mobile : a lamp in the ceiling will stay in place, as well as a window-shutter or HVAC fixture... Nevertheless moveable appliances could be connected.


This need for mobility is fundamentally different for data cabling systems, where the PCs and telephones may be moved any-time.





1.8 Environment :


The environment for IT and HBES installations are generally the same for buildings and offices. Exceptions may be noted for home and industrial environments and particular premises e.g. hospitals etc...�



2 Planning and installation aspects in Different types of buildings





A CCCB cabling system can be installed in domestic environments as well as in other buildings. Appropriate definition of a CCCB network depends on the following factors: size and purpose of the building, (home, commercial or light industrial environment), new or existing building, type of occupancy of the building.





2.1 Home and Buildings





Many devices connected by the CCCB cabling system also require mains power supply. Therefore the CCCB cable and mains network should be installed in close vicinity. Safety rules, if any, restricting the proximity of power and control must be observed.





Usually, home and building installations rules differ in some applications.





In both home and buildings, indoor and outdoor installations are included. 





2.2 Home





In homes, HES applications cover several fields, such as audio/video, security, load management, comfort, appliances control, etc. Normally the network is installed in one step, but the user can install his HES devices step by step, application by application. The number of connection points is limited.





The cost is a very important factor for the customer as well as comfort and further extensibility. Therefore, the dimension of the network shall be calculated and the minimum provision of cableways or even cables shall be defined in advance, in such a way that a new application can be set-up without extension of cable. 


In addition, an appropriate number of connection points must be planned in order to allow further extension of the installation. 


In case of extension, the network must be accessible to allow easy addition of new attachment points.





2.3 Buildings





In  buildings for professional or commercial use, control and monitoring is the main application. The CCCB cabling system is generally installed in one step, except for extension, and it is mainly supported by only one network. There is a high number of connection points.





Cabling solutions depend on the building infrastructure and the type of building construction will influence on the installation cost of the network system.


Flexibility for different applications is one of the main requirements.





Modern multi-storey buildings usually have risers between the floors that can be used for routing the cables. Modern buildings may also have T-bar suspended ceilings that are ideal for routing the cableway. However, concealed spline ceilings can give access problems. This type of building structure requires few structural changes to incorporate the CCCB cabling system.





The CCCB cabling system should be able to run through risers between the floors, through T-bar suspended ceilings and through any type of pathways and spaces, together with power lines.





The CCCB cabling system shall permit an installation in compliance and coherence with the existing power sources, risers, conduits, wireways, firewalls,... 





The CCCB cabling system has to provide concealed ducting to accommodate the cableways, and to provide flexible access in each part of the building (office, technical rooms, corridors, stairways,...).


It is recommended that the TP Network wiring shall access all important areas of the home or building (even if these access points are not used immediately). Examples of important areas are : doors, window area with heating, entrance, panel boards,etc





Sufficient density of cabled attachment points should be provided for future expansion, even if they are not for immediate use. A good guide is to provide at least as many attachment points as there are mains socket outlets.





�



3 Physical Topology


3.1 Free topology.





The CCCB cabling system must allow free topology. 





The topology will be chosen among one or a combination of the following : bus, tree, star and loop. Depending on the application type, several topologies can be combined as it is shown in figure 4 (for example: combination of bus, tree, ring and star).
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Figure 4: Example of possible topology 








For a building of several floors a tree structure with a main line and one or more lines per floor is suitable. 


Some installation may also be a set of buildings. 


In these cases the installation could be based on use of several networks interconnected through gateways to a backbone network. The backbone network can be the same HES Network or a network with a higher hierarchy level (e.g. Ethernet, Token Ring, isdn, etc).





�



3.2 No separation from the mains.





Some CCCB cabling systems require a separation from the mains ; others allow an installation close (Note) to the mains.


The second type is more convenient and more usual for installations, where the TP network has to run in parrallel with other cables. 


Figure 5 shows the two types.





 						               


    		 separation-requiring CCCB cabling	    	free installation CCCB cabling


                           = unusual type of installation			= usual type of installation
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Figure 5  Examples of installation





Note : "Close" means from 0 to approximately 20 cm, according to local conditions (e.g. heating pipe temperature, length of common path,etc)





Therefore, given the precautions described in section XXX Power segregation, and depending on national regulation, the CCCB cabling system can use the same vertical and horizontal distribution infrastructure as the mains or other Information Technology cable distribution.











4. Compliance with standards and codes of practice.





As a CCCB cabling system is generally installed in close vicinity of the Mains network, the cabling system must comply with the IEC standards wherever they apply. Annex A gives a list of relevant standards.





In addition, all local codes or national regulation shall be applied where required.





The requirements described in section 5 Installation equipment and section 6 Planning and Installation rules should also be taken into account at this stage.





5. Power supply.








The CCCB cabling system consists of the fixed wiring, the system devices and power supply whether it is needed, depending on the implementation. Sometimes, in addition to the control and command functions, the CCCB  Network may allow a remote power supply function for several connection points. This safety or protective extra low voltage power supply may be provided through the same two wires dedicated to communication functions or by means of an additional pair in the same cable. This power supply is provided by a power supply unit which may be included in a central controller. 





In case of self-powered devices, power capacity depends on network implementation. Therefore, different cables could be suitable wit the same topology.








6. Installation Equipment





6.1 General requirements 





The following requirements regarding Environmental conditions and EMC apply to the elements of the CCCB cabling system. All the elements of the final installation shall comply with these requirements, and the levels for each device shall not be degraded by the installation.





6.2 Cables





Cables for CCCB shall be twisted pair (TP) cables, in accordance with IEC 189-2. 


Several cables are supported and recommended.





If the cables withstands 5 minutes 4 KV AC between all cores and screen connected together and the outer surface of the sheath and 2,5 kV between the cores then no installation restrictions apply.





Other types of cables may be used to optimize cost or transmission or to use an existing prewiring.


If these cables do not fulfill these requirements, installation restrictions based on IEC 364 shall apply . 





Cables complying with the test described above  may be installed without distance between mains and HES cables (cables may come into touch).


NOTE 1: Some countries may require a 4 kV AC Test Voltage in addition (A-deviation).


NOTE 2: Mains means a nominal voltage of the supply system of max. 230/400 V (220/380V,�240/415 V).





To avoid thermal overload of the cables, they shall be designed for a maximum current of at least 3A.





The temperature  limits and current-carrying capacities specified in IEC 364-5-523 shall not be exceeded .


NOTE: The current limitation may be provided by the power supply unit (clause 436 in �IEC 364-4-43:1977).





6.3 Quality of Cables and Use





The choice of cable requires consideration of transmission performance, working temperature and climatic conditions, electrical and fire safety.  These requirements must be considered in unison in order to select the most suitable cable.  This section does not cover cables for fire alarm or sprinkler systems.





The performance of the cable insulation in respect of temperature extremes and resistance to mechanical stress and to humidity shall be at least equivalent to the mains power cables in the same installation. 








6.4 Boxes and Distribution boards





Currently available boxes and distribution boards may be suitable for CCCB cabling systems. The use of boxes conforming to international and national standards will provide a degree of future-proofing to changes in the networks components.








7. Planning and Installation rules





7.1 Safety





The entire HES System, and therefore the cabling system, shall ensure safe operation and protection against electric shock and fire during normal service as well as under specified abnormal conditions.


Care should be taken  that no part of the CCCB cabling system comes into contact with higher non safe voltages during or after the installation.





This implies for the CCCB cabling system to comply with the following Electrical safety requirements.





7.2 General





To achieve the required protection against electric shock SELV or PELV as defined in �IEC 364-4-41:1992, shall be used as the protective measure for the HES circuits of twisted pair. 


NOTE 1: Some countries do not accept the use of PELV according to IEC 364-4-41 (A-deviation).


If for functional reasons a connection between SELV circuits and earth is required this connection shall comply with the requirements for protective impedances as described in IEC 1140 or in IEC 536-2 .


NOTE 2: Some countries do not accept connections via protective impedances (A-deviation).
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7.3  Power segregation





The requirements for segregation of CCCB cabling systems and cables of other networks are described in table 1.





In distribution boards and other installation devices, CCCB cabling system equipment and mains equipment can be mixed and located together if the following requirements are fulfilled:





a) the manufacturer of the CCCB cabling system equipment has made no restrictions in the data or instruction sheet





b) the CCCB cabling system equipment provides double insulation towards mains equipment.





In the case where mains equipment provides basic insulation according to the highest occurring voltage to the outer surface of the mains equipment, the CCCB cabling system equipment needs only the same basic insulation towards mains.





c) All normally accessible live parts of the CCCB cabling, when used together with equipment of other networks, are protected by covers, barriers etc. (provided by the CCCB cabling system devices or by the installation as described in the device instruction sheet), in order not to allow unintentional contact with the other networks.





�
Table 1 Segregation of CCCB cable  (1) from different networks








�
sheathed CCCB cable 


complying with 2,5 kV test    (2)�
CCCB cable 


not complying with 2,5 kV test   (2)�
CCCB cable 


with screen connected to PE    (3)�
�



cables for SELV or PELV networks


�
�



no segregation�
�
�



mains cables    (4)


�
�






10 mm distance or �
�
�
cables for networks 


with voltages < mains voltages, 


other than SELV or PELV�
�
appropriate barrier 


according to HD 384-411�
�
�



cables for networks 


with voltages > mains voltages�



      Distance or insulation according to


for highest occurring voltage �



Double Insulation requirements�
�
�



PTT cables


public networks�
�



10 mm distance    (5)�
�
�



mains voltages are 230V/400V, 220V/380V, 240V/415V





Notes :


2) in some countries 4 kV is required ; for high voltage tests see table 3


3) screen shall comply with the requirements for connection to PE.


4) the restrictions due to national regulations for the use of bus and mains cables in the same conduit have to be regarded.


5) other segregation may be allowed or required by local telecom operator installation rules.





�
7.4 Lightning protection 





If lightning protection is required, the CCCB cabling system shall enable compliance with the relevant parts of IEC 1024, or applicable national standards.





If a lightning protection system exists, the CCCB cabling system shall be integrated into this protection system.





7.5 Use of earthing 





The eventual use of earthing depends on the implementation.


If a device is generally earthed, care should be taken to avoid ground loops.


If the CCCB cabling system interconnects two or more systems (for e.g. two buildings), the equipotential bonding shall be assured.








7.6 Bonding and connection of the screen





PELV circuits are regularly connected to earthing conductor which is either the Protection Earth or another conductor to ground which is also included in the equipotential bonding system. This connection, as defined in the standard, is not intended to provide protection.





SELV circuits may also be connected to the equipotential bonding system using an appropriate impedance. The impedance depends on the implementation. These impedances are integrated in the System equipment and the installer or user shall not connect SELV circuits to ground.





Inclusion of the CCCB cabling system in a lightning protection requires continuity of the screen and connection to ground.





The screen shall be properly connected to ground, if required; otherwise the installation shall ensure it does not touch ground accidentally.





The connection of the screen to ground and the continuity depends on the implementation.








7.7 Installation in special locations





The TP installation may require additional considerations for special locations (eg underground cables,etc). The requirements for the mains equipment and installations should be used as a guideline.








7.8 Identification.





The terminations of the CCCB cabling system should be identified. The identification codes shall enable the origin and purpose, as well as voltage, intensity and other important parameters to be rapidly determined.





�



8 Extensions





Extension possibilities must be taken into account in the CCCB cabling system.





It is recommended, to provide in advance cables or at least cableways if the pre-installation of cable is not wanted.





The cableways must be big enough in cross section to provide spare volume for additional cables. 





During the extension step the network must operate normally without any failure of safety features, or of priority functions, which could cause damage to the user.





9. Documentation





Providing a comprehensive documentation of a CCCB cabling system installation is an important aspect.





The advantages of documentation are the following :





- On a contractual basis, it can be part of acceptance of an installation.


- On a technical basis, it can be used to extend the application, to modify it or add further functions ; 


- On a commercial basis, the existence of a documentation enables the owner of an installation to be independent from the contractor.





Documentation can be provided in several formats ; paper format is the most traditional one, but electronic formats (such as floppy disk, tape...) are becoming more popular.





It should be noted that CAD (Computer Aided Design) systems can be used for assisting in the planning of wiring installations and for recording cable installation details. These provide a more flexible solution by importing architects drawings, allowing overlaying of routing information and automatically producing estimates of cable lengths, providing bills of materials, and storing a complete record of installation details and application processing.


�
Annex A : List of relevant standards


A.1 International standards refered to in this technical report


IEC publications	(to be completed)							





IEC 364 (mod)	Electrical Installations of buildings					


IEC 65 (mod)	Safety requirements for Mains Operated Electronic and Related Apparatus for 


		Household and Similar general Use.





IEC 189	Low frequency cables and wires with p.v.c. insulation and p.v.c. sheath





IEC 1024	Protection of structures against lightning				


A.2 Other relevant standards


IEC publications		(to be completed)						


?		Particular safety requirements for equipment to be connected to telecommunication networks





?	Electromagnetic compatibility - Generic emission standard





?	Electromagnetic compatibility - Generic immunity standard





CISPR 14		Limits and methods of measurement of radio disturbance characteristics of electrical motor-operated and thermal appliances for household and similar purposes, electric tools and similar electric apparatus.	


				


 CISPR 22		Limits and methods of measurement of radio disturbance characteristics of information technology equipment





IEC 742 (mod)	Isolating Transformers and safety isolating transformers Requirements





IEC 950 (mod)	Safety of information technology equipment including electrical business equipment





IEC 529	Degree of protection provided by enclosures (IP code)	





IEC 68	Basic environmental testing procedures					





IEC 423	Outside diameters of conduits for electrical installations and threads for conduits and fittings





IEC 614	Specification for conduits for electrical installations					


EC 664 - 1	Insulation co-ordination within low voltage systems including clearances and creepage distances for equipment





IEC 670	General requirements for enclosures for accessories for household and similar fixed electrical installations


IEC 721	Environmental parameters and their severities			





IEC 801	Electromagnetic Compatibility for industrial process measurement and control equipment 





IEC 884 	Plugs and socket outlets for household and similar purpose	__________________________
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