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FOREWORD


Introduction to BP Group Recommended Practices and Specifications for Engineering





The Introductory Volume contains a series of documents that provide an introduction to the BP Group Recommended Practices and Specifications for Engineering (RPSEs).  In particular, the 'General Foreword' sets out the philosophy of the RPSEs.  Other documents in the Introductory Volume provide general guidance on using the RPSEs and background information to Engineering Standards in BP.  There are also recommendations for specific definitions and requirements.





Value of this Recommended Practice





There is currently no document which covers this requirement.  Future applications will benefit from the ability to specify and procure such best-practice systems in a quicker and more cost effective manner.  It is anticipated that this Recommended Practice will stimulate standard products to emerge and these will produce cost benefits compared with current bespoke systems.





Application 





Text in italics is Commentary.  Commentary provides background information which supports the requirements of the Recommended Practice, and may discuss alternative options. 





This document may refer to certain local, national or international regulations but the responsibility to ensure compliance with legislation and any other statutory requirements lies with the user.  The user should adapt or supplement this document to ensure compliance for the specific application.





For further information contact Standards Group, BP International or the Custodian.  See Quarterly Status List for contacts.





Feedback and Further Information





Users are invited to feed back any comments and to detail experiences in the  application of BP RPSE's, to assist in the process of their continuous improvement.





For feedback and further information, please contact Standards Group, BP International or the Custodian.  See Quarterly Status List for contacts.








�
1.	SCOPE


This Recommended Practice provides a guide for the selection of design and installation practices for Telecommunication systems used on oil/gas terminals, process plants,  refineries and chemical plants.  Advice is given on the special needs of the various alternative types of communications equipment and systems installed on oil/gas terminals, process plants, refineries and chemical plants.  The Recommended Practice takes into account health and safety legislation, good design practice and technical and economic considerations for the selection of telecommunication practices for on oil/gas terminals, process plants,  refineries and chemical plants.





This Recommended Practice includes well tried best practices and lessons learnt from many past projects.  The purpose is to provide BP’s contractors, design engineers and managers with a basis for the selection of design and installation practices for telecommunication systems on oil/gas terminals, process plants, refineries and chemical plants.  The intention is not to conflict but to complement the international telecommunication codes of practice and standards.





The applicability of this Recommended Practice is restricted to on-shore installations because the requirements for offshore installations, can vary in size, capacity and regulatory requirements.  Telecommunications requirements for manned off-shore fixed installations are covered in RP59-2, RP59-3, RP59-4, RP59-5 and RP59-6.


2.	DEFINITIONS


2.1	Telecommunications


In terms which are generally accepted Telecommunications is defined as the transportation of voice, image, text or data between physically separated points.  To achieve this function,  electronic devices predominate,  with either cable or radio connection being employed to implement the physical interconnections.  However, other mediums such as optical technology is being used in an increasing number of applications, particularly in the field of optical fibre cables,  infrared and laser.





2.2	Telecommunications Systems


Within the definition of this Recommended Practice a Telecommunication System is defined as a collection of individual items of equipment interconnected by means of transmission media to form a communication network.  Such a network is used to provide the transmission path for any combination of voice, image, text or data communications.





2.3	Telecommunications Facilities 


The telecommunication design and installation practices given in this Recommended Practice are only applicable to the telecommunication facilities normally provided on oil/gas terminals, process plants,  refineries and chemical plants.  A description of the type of telecommunication facilities provided are as follows:-





(a)	Network Communications





This category would include the telecommunications links and facilities that are required for the site to communicate with the Company's main sites, and with the national and international public telecommunication networks.  This would include telecommunication systems for: telephones, facsimile, video-conferencing and video-phones; access to wider area networks for electronic mail and other computer applications; and for telemetry system interconnection for monitoring and control of: oil and gas processes, fire and gas, ESD, fiscal metering and pipeline integrity.  





(b)	Shipping and Aeronautical Communications





This category would include all the communication systems likely to be  required from the installation to vessels, radio coast stations and coast. 





(c)	On-Site Communications





This category includes the communications systems needed for communications on and around the site for regular and emergency communications.  Facilities would include voice intercommunication systems, public address systems, installation telephones and PABX, UHF hand portable radios, radio paging, audio and video entertainment systems, CCTV systems and local area networks for personal computers. 





Details of the selection of telecommunications systems for on oil/gas terminals, process plants,  refineries and chemical plants are given in BP Group RP 59-9





3.	SYSTEM DESIGN REQUIREMENTS


3.1	International and National Regulations


Equipment and systems should normally comply with the relevant national and international recommendations of the ITU, CCIR and CCITT and should be type-approved by the national authority for use in the application proposed.





All necessary equipment type approval certification should be obtained.





Copies of type approval certificates should be supplied as required.





3.2	Issue of Radio Frequencies and Interference


Applications for radio frequencies and radio system operating licences should  be prepared and equipment should be provided that is suitable for interference free operation using the radio frequencies issued by the national radio regulatory authority.





Frequency bands used will normally be as detailed in the appropriate specification 





Any reservations or special requirements that the manufacturer or vendor may have regarding spacings between the transmit and receive frequencies or between transmit frequencies or receive frequencies should be stated.  This should be particularly in connection with the generation of inter-modulation products within the appropriate equipment that could affect radio receiver desensitisation or other parts of the overall systems.





3.3	Electromagnetic Compatibility, EMI Screening and RF Interference Levels


Adequate screening between individual equipment units and associated cables to limit electromagnetic interference in accordance with BP Recommended Practice RP 30-8 should be provided. All equipment supplied shall not generate any harmful electromagnetic interference.  Equipment shall include all necessary shielding and filtering of signal, power and communication circuits.  Equipment shall not generate, nor shall its grounding and cabling arrangements generate, any type of interference which may be detrimental to the performance of any other equipment or which may cause annoyance or discomfort to personnel or that is likely to cause ignition of an explosive atmosphere.(see BS6656)  The design of the equipment shall be such that no damage occurs, and correct performance is maintained, in the presence of the longitudinal and transversal voltages induced by the power system harmonics, power line switching and ground potential rises.  All cables within/between supplied equipment and to existing and other equipment shall be properly protected against induced current and other interference to guaranty the interconnection quality and reliability.  Galvanic isolation shall be provided as required.  Where interconnections between external or field equipment and Equipment Rooms may be subject to the effects of electrical storms, or high voltages induced from other sources, the interconnecting lines or cables shall be equipped with suitable surge diverters to prevent damage to the telecommunication equipment.





Equipment should be designed to limit RF interference signal levels to be within the maximum levels permitted by the national and international radio regulatory authorities, CCIR and CCITT recommendations.





See BP Group RP 59-7 and RP 30-8 for details of EMC





3.4	Equipment Certification for Hazardous Areas


Electrical equipment specified as intrinsically safe and/or flameproof for use in hazardous areas shall be certified in accordance with BP Group RP 12-2.





All equipment selected for use in hazardous areas shall be certified intrinsically safe and/or flameproof by an internationally recognised testing authority.  Copies of the relevant certificates should be submitted before the equipment is purchased.





All electrical equipment selected for use in hazardous areas shall as a minimum be certified suitable for Zone 1, Group IIB and Temperature Class T4 according to IEC 79 or Division 1, Class 1, Group C and Temperature Class T4 in accordance with the National Electric Code, Article 500 (USA) or the Canadian Electric Code, Section 18 (Canada)  Where such certification is not available, certification to an alternative specification may be offered and the name of the certifying authority stated.





The following certification authorities are  acceptable:-





(a)	UK:  BASEEFA or SCS (In accordance with IEC 79)


(b)	Germany: PTB or BVS (In accordance with IEC 79)


(c)	France:  LCIE or INERIS (In accordance with IEC 79)


(d)	Italy:  CESI (In accordance with IEC 79)


(e)	Spain: LOM (In accordance with IEC 79)


(f)	Belgium:  INEX (In accordance with IEC 79)


(g)	Denmark:  DEMKO (In accordance with IEC 79)


(h)	USA:  UL(In accordance with Underwriters Laboratory specification ANSI/UL 913) or FM (In accordance with Factory Mutual Research specifications FMRC 3600, FMRC 3610, FMRC 3611, FMRC 3615 and FMRC 3620)


(i)	Canada:  CSA (In accordance with CSA specification 22.2 No. 157)


(j)	Australia:  SA (In accordance with IEC 79)





3.5	Integral Batteries


The use of batteries built into the equipment is only considered safe when the terminal voltage is less than 5.5V and the capacity is less than 4AH.  Where appropriate, alternative arrangements should be proposed for approval.





A schedule of equipment with integral batteries should be provided.





3.6	Reliability


MTBF and MTTR figures with supporting calculations should be supplied for all key operational and emergency items of equipment and assembled systems to be supplied.





Equipment units should be designed to provide an availability of at least 99.99% per annum. It is envisaged that this will be achieved by spares being held on the installation. MTTR average values of four hours should be assumed.  However, MTTR valves can be up to 24 hours where technical expertise is not available locally and travel time to the site is long.





3.7	Operating Life


Equipment, and systems should be designed and supplied for a minimum service life of 10 years.  Cables and permanent materials should be designed for a minimum service life of 20 years or as appropriate.





3.8	Noise Levels


The installed equipment within the equipment rooms should not generate a noise level exceeding 45 dBA at one metre distance from the source.





3.9	Materials Affecting Health and Risk of Fire 


All apparatus, connections and cabling shall be designed and arranged to minimise the risk of fire and any damage which might be caused as a result of fire.  All cabling within cabinets and external to cabinets shall be flameproof, low smoke content and self extinguishing.  When apparatus is normally energised, adequate precautions such as fusing, over voltage or over current protection shall be provided to avoid risk of fire in the event of excessive current due to a fault in the circuit.  Materials which are known to pose a risk to health must be excluded so far as is reasonably practicable.  Any such hazardous materials used in the design must be identified in order that they may be documented in the Dossiers. Materials which are known to pose a risk to health must be excluded so far as is reasonably practicable.  The use of light metal alloys containing aluminium, magnesium or titanium should be avoided.  Asbestos or asbestos containing products should be avoided.  Where used, due regard must be paid to their inherent dangers.





No polyurethane or vinyl finishing fabrics should be used and insulation foams should not produce toxic products during a fire or on degradation.





All cables should be of the type that produce low smoke emissions during combustion and should have low toxicity and zero halogen. 





A schedule of all potentially harmful materials included in the installation should be provided.  The schedule should detail the type of material, its location, characteristic, reason for its use and any appropriate regulation or precaution.  The use of any materials that may have safety or health implications should be agreed with BP.





3.10	Interfacing


Any interface equipment which is not individually specified but which is necessary for interfacing major units should be included so the system operational and performance requirements are fulfilled.





This applies where various types of telecommunication systems are required to operate together within an overall network or system.





3.11	Environmental Conditions


(a)	Internal Conditions





Although equipment rooms will normally be air-conditioned, equipment must continue to operate in the event of air-conditioning failure.  This shall be with the accommodation ventilated but not cooled up to a temperature of 40o C and a humidity of 95% RH.  Under these conditions equipment may operate in a dusty environment.





(b)	External Conditions





Any equipment mounted in an external location, for instance antennas and structures, must be suitable for operation in the external conditions of air temperature,  humidity,  wind speeds and corrosive atmosphere:-





Typically these are as follows:-





(i)	Air Temperature


Average		15° C to 30°C


Maximum	50° C


Minimum	-40° C





(ii)	Humidity





Minimum		60% RH


Average		70% RH


Maximum		95%RH





(iii)	 Winds





Basic wind speeds are typically (at 10m above ground level):-





Maximum Speed: 44.0 m/s


Extreme Wind Speed in 3 second gusts:  55.0 m/s





A design wind speed shall be derived from the basic wind speed for a 3 second gust, considering such factors as local topography, surface roughness of the environment, the height of the structure above ground and the design life of the structure.  The dynamic forces or pressures acting on individual members and on the completed structure shall then be calculated taking due regard for force and/or pressure coefficients according to the shape and size of individual members and of the complete structure. 





For guidance the following formula shall be used for assessing the wind speed at heights greater than 10m above mean sea level:





Vh = V10 x [h/10]0.1  	


where 	


V10 	= wind speed at 10m above sea level in m/s


Vh   	=  wind speed at height required in m/s,  and 


h   	= height in metres.





All equipment and materials supplied shall be suitable for use in the environment specified particularly with regard to external items that are subject to air-borne sea-salt spray.





All equipment, antennas and external structures shall be adequately protected against the occurrence of lightning strikes.





Reference shall be made to BS 6651 and BP Group RP 12-16 for guidance of protection against the occurrence of lightning strikes.





All equipment, antennas and external structures shall be adequately secured and protected against the occurrence of earthquakes.  The equipment shall be designed to resist earthquake forces from any horizontal direction in accordance with the Earthquake Regulations of USA and UK Building Codes of Practice.


4.	EQUIPMENT DESIGN PRACTICE


4.1	General Requirements


All equipment offered should be new, robustly constructed, reliable, of established but current design, of recent manufacture, and preferably of a type already in use in a similar application.





The equipment should be suitable for continuous operation in the environment described.





4.2	Component Requirements 


Solid state devices should be used throughout, except where the use of alternative components can be demonstrated to give a significantly superior performance or where solid state technology is not available.





Relays should be avoided wherever possible but where essential for equipment operation they should be hermetically sealed and should be rated for continuous energised operation.  Contacts should be fully rated metallic changeover type with low current resistance.  Relays should have a mechanical life rating of at least 107 operations and electrical life of 105 operations at full electrical load.





No component or part of the equipment should have a surface temperature above T3 according to BS 5345, Part 1.





Particular attention should be given to wire-wound, vitreous enamel�covered resistors, taking account of the actual calculated temperature within the enclosure offered.





Switches should have enclosed contacts.  These should be either sealed or with near-sealing achieved and the gap involved cooled by sufficient metal.  This should apply to all types whether toggle, wafer, push-button or slider.





Fuses should be of the sealed cartridge type, with either glass or ceramic used for enclosing.





4.3	Cable Wiring and Terminations


All internal cabling and wiring within racks, panels, consoles and other enclosures should be arranged in a neat and tidy manner. Methods such as looming or the use of conduit or trunking should be employed.  Where connections are made to units or modules which are capable of moving or hinging, then due allowance should be made in the cabling arrangements.





Terminal connections should be made such that the radius of curvature of the wiring leaving the terminal is strengthened by sleeving and the wire or cable is also clamped so that the normal radius of curvature cannot be reduced during maintenance operations of any associated equipment.





Cable entries should have clamps to prevent movement of the cable but these should be of the limited-compression type which by their clamping action cannot damage the conductors or insulation inside the cable.





Any plug/socket connections which are not screw or bayonet fittings should have retaining screws or clips incorporated to prevent them from being accidentally disconnected.





Where equipment is supplied sub-equipped, all wiring etc. (including installation cabling and back plane wiring) should be provided for the full capacity of the equipment, so that subsequent expansion to the ultimate capacity can be carried out simply with minimum interference to working systems.





Where necessary, cable transition components should be supplied for connection of antennas to radio feeder cables. Flexible cable tails should be provided at the radio terminal equipment for connection to the antenna feeder cable.





All cable termination boxes mounted in equipment rooms should have a minimum degree of protection to IP 55 as defined in BS 5490.





4.4	Equipment Size and Mounting


As space within the equipment rooms is often limited, preference should be given to compact equipment provided that ease of operation and maintenance is not compromised.





All equipment should be modular in form, comprising, where appropriate, plug-in printed circuit boards mounted in card frames and modules mounted in withdrawable equipment shelves, steel racks or other form of housing. All modules, sub-modules and other assemblies should interconnect, mechanically and electrically in such a manner as to permit rapid assembly and disassembly.  All boards and modules should be fitted with retainers to lock the units into the cubicle or housing during normal use.  All connectors should be polarised to prevent incorrect insertion of any other boards or modules, and any plug/socket connections which are not screw or bayonet fitting should be fitted with retaining screws or clips.





All equipment to be located in internal equipment rooms should preferably be located in equipment cabinets of a standardised type and main dimensions.  See section on equipment cabinets.





The holding down bolts which fix the equipment to supporting steel, walls or floors should be provided.





Where equipment is not fixed in place by the supplier, the supplier should be responsible for ensuring that this work is carried out satisfactorily in order to guarantee the system performance and operation of each individual system.





4.5	Panels, Displays and Test Access


Control panels for all equipment should be designed to contain all control functions for the operation, and control of the associated equipment.





Panels should use permanently engraved legends adjacent to each control or display device that clearly name the function and the selections or positions available for that function.





Pointers or engraved lines should be used on knobs or rotary selector switches and controls to indicate the present position and selection.





Illuminated displays and indicators should be of the solid state LED type.  Meters for indicating tuning and levels, should be provided for front panel viewing.





Meters for indicating equipment parameters and adjustment may also be provided as required.





Metered points and test circuits for connection to portable test equipment should be provided internal to the equipment and clearly labelled.  Protection devices should be fitted to the equipment where the equipment could be damaged by the incorrect use of portable test equipment or accidental use of test probes etc.  All meters should be properly decoupled.





Suitable patching facilities and adequate test points should be provided on equipment for routine maintenance and fault-finding.





All parts of the equipment and wiring in which direct and/or alternating voltage (other than radio frequency voltage) combine to give a peak voltage of greater than 50 volts should be protected against accidental access.  In such instances warning labels should be prominently displayed both within the equipment and on protective covers.





4.6	Labels


Warning labels should be prominently displayed both within the equipment and on protective covers wherever there is danger to personnel.





All equipment units, equipment cabinets, consoles and other enclosures should be fitted with permanently fixed identification labels on the unit showing the equipment type and serial number and should be provided with a WIN/TAG number which should be installed at a convenient location adjacent to each equipment item in accordance with the maintenance record philosophy.





Details of the WIN/TAG label formats to be used should be agreed during the detailed design phase.





All internal cabling and wiring within the equipment rooms should be suitably labelled to provide details of cable service, type and reference number.  All internal wiring within the equipment units should be suitably labelled to assist during installation, repair and fault-finding. These labels should be identified and cross-referenced in the appropriate handbook documentation.  All Telecommunications cables external to equipment rooms should be identified in accordance with a specified numbering scheme and provided with labels at both ends.





Details of all equipment and cable numbering schemes, label formats and the standards to be employed should be specified during the detailed design phase.





All labels used should remain fully legible for the lifetime of the equipment installation.





4.7	Painting and Protective Finish


All equipment and panels to be installed within the equipment rooms should be painted in accordance with the agreed suppliers standard paint finish and colour provided prior approval of the paint specification has been obtained.





All external equipment and materials may be constantly exposed to a highly saliferous environment.  All precautions should be taken to ensure that paint finishes and fittings are suitably durable and provide long term protection.  Particular attention should be given to all external materials such as antenna and antenna feeder cable fixings which will be constantly exposed to a highly saliferous environment.  Special precautions should be taken against corrosion of externally mounted equipment and these should be painted or protected as necessary to meet the requirements of BS 5493.





For full details of protection reference should be made to BS 5493. Protection for sea water splash zone as detailed in  BS 5493 Table 3, Part 9 should be compiled with.





All externally mounted cable termination boxes, junction boxes and other external equipment should have a minimum degree of protection to IP 65 as defined in BS 5490.


5.	EQUIPMENT CABINETS


5.1	Cabinet Construction and Mounting


Equipment installed in the telecommunications equipment rooms should be housed in full depth 19" EIA standard height, equipment practice apparatus cabinets.  Each rack should be fitted with suitable lifting lugs. The cabinets should be equipped with plinths for floor mounting suitable for bolting on to the base of the racks.  The cabinets should be designed for front and back equipment access with top and bottom external cable access.





The height including a 100 mm plinth should typically be 2150 mm; the width and depth dimensions should typically be between 600 mm and 800 mm. The frame work should typically be manufactured from carbon steel to BS 4 or equivalent standard. The outer panels should be SWG 14/16.





Access to the front and back of the cabinet should be by a lockable, hinged, and dust proof door.  Doors may be transparent for ease of observing equipment supervisory information as required.





The cabinets should be painted in accordance with the standard paint finish.  The equipment paint finish should be to marine grade standards.





All fixing bolts for securing the equipment cabinets to the plinths in the equipment rooms should be provided.  The plinths should be suitable for welding or bolting to the floor 





5.2	Equipment Mounting and Location


Equipment units contained within the cabinets should be installed in positions such that adequate access is available for cable installation and maintenance,  No modules or units should be mounted directly to the enclosure frame or panels other than by standard equipment practice methods





To facilitate equipment maintenance and testing without removing the equipment from the cabinet each panel and equipment mounted in the cabinet may be provided with an integral frame and mounted on telescopic runners.  This should be arranged such that the units may be fully extended from the rack face to enable maintenance and testing work to be carried out.  Due care should be taken however, with wiring and cable loom arrangements so these are not obstructed or damaged while the equipment units are being moved.





All equipment status indications and alarm displays should be mounted in a prominent position on the cabinet rack face.





Other equipment features which require to be displayed on the rack or equipment requiring operator control, such as test�facilities, etc., should be mounted in a favourable position on the cabinet rack face for ease of monitoring or operation.





All empty cabinet units should be blanked off as appropriate.





5.3	Cooling and Heat Dissipation


The cabinets should be constructed so as to ensure that the heat dissipated by the electrical equipment is vented to the room environment and the cabinet equipment should be arranged such that the dissipated heat is ventilated via the top or front of each rack by convection only.  It should be assumed that back and side access to the equipment will not be available for the purpose of heat dissipation.  The use of fans is discouraged.





Where the use of fans is essential the design should incorporate a device to isolate the electrical supplies to the equipment in the cabinet when there is an air-flow failure or a rise in temperature above the equipment's maximum operating temperature e.g. 40�symbol 176 \f "Symbol"��C.  For the purpose of calculating levels of heat dissipation it should be assumed that only the front surfaces of enclosures will be exposed. Enclosure sides and rears can be assumed to be in close contact with either other racks or the room partition.





Any special requirements associated with the cooling of the equipment and exhaust of air to the environment external from the equipment cabinets to the rooms should be provided.





5.4	Cabinet Cabling and Wiring


Each cabinet should be provided with tray supports for internal cabling and a termination section consisting of rail mounted terminal strips.  For all equipment the cabinet cable terminations should be installed in the back of the cabinet with the equipment units being installed in the cabinet front.  The cable trays and terminations should be installed in a position that is easily accessible for cable installation and maintenance.





Termination strips should be 'Krone' insulation displacement type or similar 





Inter-cabinet installation cabling should not be wired directly to the equipment's back-terminals and all external connections should be brought out to the terminal strips at the rear of the cabinet.  Alternatively, if external connections are provided in the form of pre-wired plug and socket connections then direct connection of the external cable plugs to circuit boards in the equipment is not acceptable.  All inter-cabinet cabling using pre�wired plug and sockets should be also wired through the cabinets rear terminal strips.  Screw or clip retainers should be incorporated on all plug/socket arrangements.





Typically, allowance for 25% spare wiring should be incorporated to allow for expansion of cabling requirements between cabinets, wiring frames and equipment enclosures.





All cables associated with the various electrical services should be adequately screened and separated from each other to prevent electromagnetic interference.





See BP Group RP 59-7 and BP Group RP 30-8 for details of recommended separation distances.





Multicore or coaxial cable should be anchored to the cabinet by either a light weight cable support frame or a gland plate installed as an integral part of the cabinet structure.





5.5	Dangerous Voltages


All parts and wiring in which direct and/or alternating voltages (other than radio frequency voltage) combine to give a peak voltage greater than 50 volts shall be protected against accidental access.  Warning labels shall be prominently displayed both within the equipment and on protective covers.  Where appropriate, a key interlock system should be fitted on the equipment cabinets to protect personnel from exposure to dangerous voltages or other safety hazard during the maintenance/operation of the equipment.  No live terminals or parts should be exposed, protection being provided by covers (incorporating a suitable hazard warning sign) requiring a spanner or screwdriver for removal.





For test equipment use, the bottom of each equipment cabinet should be provided with a protective earth type approved power socket outlet.  These test sockets should be wired separately from the equipment power supplies.





These are typically BS 1363 sockets or CEE/IEC type operating from 240 Volts, single phase, 50 Hz.


6.	EQUIPMENT CONSOLES


6.1	Console Construction and Mounting


Each console should be provided with a work space in front of the console body that is separately positioned from any controls or indicators to enable the operators to carry out their various administrative duties.  The console work top section may be overlaid with a hinged and transparent armoured glass cover for the display of equipment licenses and other documents as required. Book shelf space should be provided for storing essential reference documents and log books.





Each console should be arranged so that all controls are easily accessible to the operator in the seated position with adequate leg room being available throughout the width of the console.





The console panel face should be suitably inclined so that the operator does not experience light glare or reflection from interior or exterior illumination via the panel face.





Subject to the availability of adequate space within the console, draws and shelves should be provided for storage purposes.  As a minimum requirement, the work top should be provided with integral draw units.





Each console should be provided with front and rear access and should be suitable for bottom cable entry.





Each console should be a suitable size for access and installation in the rooms provided and should have facilities for easy dismantling and assembly. Due to potential problems with access, each console should be manufactured as a number of pre-assembled sections to be re-configured at the site.  Allowance should be made for external cables entering the console, different types of internal cabling, power supply wiring, earthing and maintenance facilities. Each section should be supplied with suitable lifting points or lugs.





The consoles should be painted in accordance with standard paint finishes.  The colour should be selected to conform with the architectural arrangements and the overall room colour schemes.





For guidance the leg-room depth available from the edge of the table top to the console panels should be a minimum of 48 cm and a greater depth at the floor i.e. inner sloping structure, with the table top having a height of 75 cm from the floor.  Equipment frequently operated should be located such that the operating buttons/controls are below shoulder height when seated.  Equipment should be arranged so that any sideways movement for the operator is minimised. The console panel face should preferably have an downward sloping surface from the top of the console towards the edge of the desktop for ease of operation.  This sloping part should house all equipment which need to be operated with an allowance for a minimum of 20 percent extra space for future needs.  An upward sloping section may be placed on the top of the console where all recording and display only equipment (no control functions) should be located.  However,  the maximum height of the console should not obstruct any view that may be specified required 





The consoles should be fabricated as standard EIA 19 inch straight bays or sections, manufactured to accommodate standard EIA 19 inch removable equipment panels.  Corner sections should be available if the geometry of the room calls for this.  The individual bays should be fully wired and assembled as separate units, and designed for ease of assembly using quick release electrical and mechanical connections.  Plugs and sockets should be used for inter bay wiring.  Readily accessible cable termination strips will be required in the lower section of each console with access available from the front via hinged doors equipped with locks.  Adequate space and terminal rails should be provided to accommodate a fully equipped console and cables.  This should consider that the external cables will be large, i.e. armoured, screened, flame retardant or fire resistant.  The bays should also accept equipment not designed for standard EIA 19 inch rack mounting.  The lower part of each console should mainly be used for auxiliary equipment needing only occasional service or maintenance.  Each console bay should be supplied with suitable lifting lugs.





6.2	Equipment Mounting and Location


Each console should be manufactured to accommodate 19 inch equipment panels conforming to EIA 19" equipment practice.





To facilitate equipment maintenance and testing without removing the equipment from the console each panel and equipment mounted in the console should be provided with an integral frame.  This should be arranged such that the units may be fully extended from the console face to enable maintenance and testing work to be carried out.





For maintenance purposes the internal bottom sections of each console bay should be equipped with light fittings controlled via door operated switches.  In addition various mains power outlets are required on the console for use by telecommunication maintenance personnel.  These outlets should be fed via a separate power and preferably be the CEE 22/IEC type.  Equipment telescopic runners or slides should be included for all equipment mounted on the console to facilitate ease of unit removal for easy installation and maintenance





All equipment status indications and alarm displays should be mounted in a prominent position on the console face.





Other equipment features which require to be displayed on the console or equipment requiring operator control, such as test-facilities, etc., should be mounted in a favourable position on the console face for ease of monitoring or operation.





All empty console units should be blanked off as appropriate.





6.3	Cooling and Heat Dissipation





The consoles should be constructed so as to ensure that the heat dissipated by the electrical equipment is convected or radiated upwards to the room environment.





The use of cooling fans should be avoided.





6.4	Console Cabling and Wiring


All internal cabling should be arranged such that cables associated with the various electrical and telecommunications services are terminated to and mounted on separate and segregated terminal rails and cable trays.





Cable termination strips should be provided in the lower section of each console with work access available from front and rear via hinged or detachable doors, all secured by cylinder locks.





All external cable connections should be terminated in the terminal strips within the lower section of the console and installation cabling should not be wired directly to the equipment's back-terminals.  All internal connections should also be brought out to the terminal strips at the lower section of the console.  Direct connections of external cables to circuit-boards, modules or card-frames in the console is not acceptable, whether these are terminated in terminal strips or plug and socket arrangements.  Alternatively, if external connections are provided in the form of pre-wired plug and socket connections then direct connection of the external cable plugs to circuit boards in the equipment is not acceptable.  All console cabling using pre-wired plug and sockets should be also wired through the consoles lower section terminal strips.  Screw or clip retainers should be incorporated on all plug/socket arrangements.





All multicore or coaxial cable should be anchored to the console by either a light weight cable support frame or a gland plate installed as an integral part of the console structure.





Power distribution and isolation facilities should provided in an accessible area in the base of each console for the distribution of power to individual items of equipment.





All internal cabling should be arranged so that the cables associated with the various electrical services and radio communication functions are adequately separated and segregated from each other.  Cable terminals should be of SAK 2.5 type or similar i.e. rail-mounted modular type.  Power supply distribution and isolation facilities should be provided in an accessible area in the base of the consoles for the distribution of incoming power to the individual equipment units.  For the purpose of chassis bonding, the consoles should be provided with M12 threaded brass bolts brazed on to the main framework or near the base on the inside of the console.





6.5	Dangerous Voltages and Test facilities


All parts and wiring in which direct and/or alternating voltages (other than radio frequency voltage) combine to give a peak voltage greater than 50 volts shall be protected against accidental access.  Warning labels shall be prominently displayed both within the equipment and on protective covers.  Protection should be provided to personnel from exposure to dangerous voltages or other safety hazards during the maintenance or operation of the console.  No live terminals or parts should be exposed, protection being provided by covers (incorporating a suitable hazard warning sign) requiring a spanner or screwdriver for removal.





For test equipment use, the bottom of each console section should be provided with a protective earth type approved power socket outlet.  These test sockets should be wired separately from the equipment power supplies.





These are typically BS 1363 sockets or CEE/IEC type operating from 240 Volts, single phase, 50 Hz.





Suitable audio and radio frequency patching facilities, line protection devices, termination boxes, etc. should be provided within the consoles to facilitate routine maintenance and testing of all telecommunications equipment supplied.





6.6	Desk Mounting Equipment Consoles





Compact, desk mounting free standing consoles should be provided to house sundry equipment units in offices and other selected locations.  Rear cable entry should be employed.





The consoles should typically be designed for 19 inch panel units conforming to the EIA 19" equipment practice, with a maximum height of 600 mm, a maximum width equivalent to one 19 inch bay and a depth not exceeding 300 mm.





All controls should be available to the operator from a sitting position.





Power supply isolation should be available from the face of the console.  Power distribution facilities should be provided in the base of the console.


7.	WIRING DISTRIBUTION FRAMES AND CABINETS


7.1	General Requirements


Wiring distribution frames should be used to achieve wiring flexibility in telephone and data networks by providing an efficient and rapid means of patching or cross connection of individual telephone or data terminal remote connections.





Two types of distribution frames are normally used, one for routing of systems utilising cable pair distribution and one for signals on coaxial cables; analog or digital.  The two types may be combined within the same framework.





The main wiring distribution frames (MDF's) are normally located in the telecommunication equipment rooms; however, when parts of the central equipment are distributed to other areas local distribution frames are also required to minimise the work involved with frequent changes and moves of telephone locations etc..





7.2	Construction Requirements


Distribution frames can be constructed either for wall mounting or free standing floor mounting.  Within the telecommunication equipment rooms (TER's) the distribution frames can be open constructions, while in other areas the frames should be enclosed in cabinets.  Wiring distribution frames installed outside the TER's should be arranged such that only authorised personnel have access.





All distribution frames should be split into two separate sections, one section should mount the terminal blocks for connection to the equipment and the other should mount the terminal blocks for termination of field cabling.  In a free standing distribution frame the two sections should be on either side of the frame.  Between the sections, jumper rings or equivalent should be mounted to allow ease of wiring cross�connection to terminals in any part of the frame.  The spacing between the termination blocks should be sufficient to ensure easy working operations.





A minimum of 150 mm should be allowed between terminal strips to allow for external cable terminations, cable and wire marking, and external cable forming.





On a wall mounted frame the two termination sections would normally be fitted with two cross-connection cable trays mounted at the top and bottom of the frame.  Trays would also be mounted along side the terminal strips for housing the main equipment wiring and the field cabling.





7.3	Wiring and Cabling


The distribution frames should normally allow cables to enter from top of the frame.  Provision should be made to anchor the cables to the distribution cabinet framework at the point of cable entry.





Cable entry may be required from the bottom or from both sides of the cabinet.





Typically, two main types of field and multicore cables will be terminated in the distribution frames:-





-	stranded conductors of 0.5 mm2 - 1.5 mm2


-	solid conductors of 0.5 mm dia. - 0.9 mm dia





The cables to be terminated at the equipment side of the frame will normally be of a similar or same type, but some special cables may be required for some of the installed equipment and arrangements must be made for these within the termination frames.





Wiring cross-connections within the frame should use either single pair cable pair or stranded wires.  The conductor size of the wire should be in the same range as the solid conductors, i.e. 0.5 mm dia - 0.9 mm dia.





In order to distinguish cross-connection wires by system in a multipurpose distribution frame, the wires should be colour coded





7.4	Terminal Types and Termination Block Mounting


Two types of terminals should be used for the two main types of conductors as follows:-





-	stranded conductors by clamp spring or screw terminals (e.g. Klippon) 


-	solid conductors by insulation displacement (e.g. Krone) type or clamp spring terminals





If stranded conductors are terminated in screw terminals, the conductor should be fitted with crimp lug or ferrules.  Terminations by wire wrapping and soldering should be avoided.





When a distribution frame is used for more than one system, the terminal blocks should be divided by system.





E.g. systems such as public address and alarm, the PABX and the entertainment systems would have dedicated terminal strips. Less important systems may share terminal strips.  Equipment operating at different voltage levels should be separated, either on separate strips or adequately spaced out on the same strip.





The maximum and minimum mounting heights of the distribution frame termination blocks should be practical for ease of access.





All terminals that are used for terminating externally exposed field distribution cabling networks should be terminated with transient/surge protection devices or fuses.  Both types of accessories should be available for fitting in the distribution frame termination blocks.  Where equipment does not require special protection the terminals should be strapped by a bridge�link.  Bridge-links should be fitted to all terminations that do not require protection devices to be fitted and should have the ability to isolate each individual circuit that is terminated in the distribution frame.





Some voice frequency circuits may require the terminations in the distribution frame to have the ability to insert attenuation pads for the adjustment of input/output levels.  Attenuators in the same form as the bridge-links should be available for this purpose.  Attenuation should be possible in one dB steps.





The terminals should also have test points where the connected circuit can be tested both when operating and isolated.  Special test cords should be supplied that are suitable for connecting to the terminations provided.





Standard test plugs/connectors may be used if these are adequate.





7.5	Terminal Identification


Each vertical terminal block in the distribution frame should be identified and labelled according to its position on the frame and the system connected.  All terminals on a block should have unique terminal numbers derived from the terminal block number.





E.g. PA distribution and telephone lines should be separately identified. 





Terminals carrying voltages above 50 V should be protected and marked with actual voltage levels.





All terminals for Intrinsically Safe (IS) circuits should be blue and stamped Ex(i) IS.  The terminals should be segregated in accordance with BS 5345 and BS 5501





7.6	Expansion


The distribution frames should be arranged to accommodate system expansions.  Expansion should be arranged in a way that maintains the initial designed arrangement and the logical structure of the frame.





Typically, allowance for 25% expansion should be made.


8.	COMMUNICATIONS CABLES


The electrical characteristics of all multicore and coaxial telecommunication cables should meet the requirements of the telecommunication system they are being used for.





See BP Group RP 59-9 for details of cable requirements for each system. Cable meeting the requirements of the range of EIA/TIA Telecommunication specifications may normally be used for telephone and data wiring within the office and accommodation areas (see Appendix B).  However, for external areas of the installation where additional protection and mechanical strength is required, instrumentation type, twisted pair, overall screened cables should be used; see BP Group GS 112-12.





Cabling will generally be required for:-





-	All cables external to the equipment rooms including those which may be required between equipment rooms, for power supplies and connection to antenna locations.


-	All telephone extensions, data terminals and PC’s, GA/PA loudspeakers and flashing lights.


-	Power cables from individual items of telecommunications equipment to distribution boards.


-	All communications signal cables required for equipment interconnection within 


-	Special cables which are not mentioned above but are required to complete the installation.





All cables should be of the type that produce low smoke emissions during combustion and should have low toxicity and zero halogen.





There are various national and international standards for tests on halogen content within cables and these should be assessed based on tests given in IEC 754 part 1.





All multicore and coaxial telecommunication cables routed externally to equipment rooms should be armoured.





The armouring should be appropriate to the service being provided and in consideration of other mechanical protection available.





All multicore cables routed externally to equipment rooms and forming part of the systems providing services required in emergency conditions should be fire resistant.





Cables should be protected to survive a high temperature fire (hydrocarbon fires can exceed 1000�symbol 176 \f "Symbol"��C) Current standards for fire resistant cables specify a maximum fire duration of three hours e.g. IEE 331 and BS 6387 category CWZ.  The design engineer should ensure that cables are not installed in high fire risk areas.  Cables should be specified in accordance with nationally accepted standards to survive the maximum duration of fire allowed by their design.  See BP Group GS 112-12 for additional guidance.





All other external cable including coaxial cables should be flame retardant in accordance with IEC 332-3.





See BP Group GS 112-12 for details of requirements for tests on flame retardant cables.





All internal rack and equipment wiring should be in accordance with normal industrial standards.





The antenna waveguide feeders, RF cables and externally routed cables should be suitable for installation in a marine environment.


9.	ANTENNA DESIGN


The construction of antennae should conform to the following requirements:-





9.1	Antenna Loadings and Wind Forces


Antenna loadings should be calculated on the basis of British Standards Code of Practice CP 3, Chapter V, Part 2 and reference should be made to CONSTRADEO publication ‘Wind Forces on Unclad Tubular Structures’, when calculating design wind speeds, dynamic forces or pressures, force, and pressure coefficients, etc.





Each antenna should be free from vibration and resonance effects likely to result in the elements vibrating in the wind and causing metal fatigue fracture.  Adequate locking should be provided to prevent the antenna from slewing after it has been orientated.  All nuts should be of the ‘Aerotight Stiff’ or self locking nut type.





Each antenna should be constructed so that periodic inspections can be limited to an interval of six months.  The design life of the antenna should be in excess of ten years.





9.2	Environmental Protection


Environmental conditions as stated should be taken into account and antennae should operate satisfactorily under the stated conditions.





All parts of the antennae should be of a corrosion resistant metal or alloy.  Protection should be made against dissimilar metals in contact.





Stainless steel fixings and fittings are preferred where screw threads are involved.  Any galvanised finishes should be of the hot dipped type in accordance with BS 729 and BS 5493 and should not be electro-deposited.





9.3	Antenna Feeder Connections


It should be possible to change the cable feeding the antenna without the need to dismount the antenna.





All antennas should be terminated in a flexible coaxial cable tail fitted with an N type plug or similar.  The antenna connection to the coaxial feeder should be covered with a weatherproof plastic shroud and then mastic sealing compound which should have a melting point greater than 93°C.  It should be of a type which does not harden such that it cracks.





Some parabolic antennae can be provided with suitable flange connections for termination of the feeders cables, or waveguides.





Any plastic used for mounting feeders should be suitably protected against ultraviolet radiation.


10.	EARTHING


10.1 	General Requirements for Earthing


All equipment, cables and installation materials should be earthed;





-	to meet all regulatory requirements,


-	to ensure satisfactory equipment/system operation and 


-	to provide an electrically safe installation.





See BP Group RP 30-8 for details of earthing requirements in order to achieve an electromagnetically compatible (EMC) installation.





A star network earthing system should be adopted using the site main earth bar as the main earth focal point; however, for convenience of connection separate earth bars should be provided within each equipment room, equipment cabinet, console and other stand-alone equipment including field mounted equipment in accordance with the following categories:-





(a)	A protection earth ('dirty earth').  This should be fixed to the structural frame of the room, cabinet or console and used for safety purposes to bond all metal-work to earth.





Cable armouring of all circuits and protective earth conductor associated with the a.c. and d.c. input power supplies should be connected to the protection earth. RF earths should also be connected to the panel frame earth.





(b)	A signal reference earth ('clean earth').  For convenience this should be isolated from the structural frame of the room, cabinet or console and should be used to bond all telecommunications cable screens and individual signal earth conductors to earth.





(c)	An intrinsic safety earth.  This should be isolated from the structural frame of the room, cabinet or console and used to bond all designated intrinsically safe circuits to earth.





Within each equipment room the signal reference earth and the intrinsically safe earth will be insulated from any earth within the equipment room.  These earth bars will be connected using insulated green/yellow conductor to a main earth bar mounted in the room.  The room earth bar should be bonded to the. main site earth. The room protective earth bar (dirty earth) should be bonded to the main site earth.





The provision of earthing and bonding conductors and earth cables from the equipment units ,cabinets or consoles to the common earth bars installed within the equipment rooms and at all field locations would normally be within the scope of the telecommunications equipment installer. However, the provision of the earth bars and associated earth conductors in the rooms and the connection of the earth bars to the main site earth would normally be provided by the main site contractor.





10.2	Telecommunications Signal Earthing Requirements


Multicore cable screens should be connected to the signal reference earth (clean earth) at one end of the circuit only.





E.g. for cables which connect field equipment to equipment units installed in the equipment rooms the screens should be isolated from earth at the field location and at all intermediate junction box locations but should be bonded to the signal reference earth in the equipment room.  The screens should be bonded together at intermediate junction box locations to provide full electrical continuity of the screen along the entire length of the cable route. See BP Group RP 30-8.





Cable armouring and metallic wave guides should be isolated from the cable screens and other electrical circuits at all locations but should be connected at each end of the circuit and at intermediate junction box locations to the protective earth.





Cable armouring cannot be used as a protective screen. Cable armouring may in some circumstances provide adequate protective screening but its function is to provide mechanical strength for the cable and it can be subject to corrosion.  Earthing of cable armour is carried out for the purpose of electrical safety only and not for the reduction of electromagnetic interference.  Cable armouring and metallic wave guides are to be earthed to the structure at all transit points between external and internal areas for safety purposes.





10.3	Protective Earthing Requirements


All a.c. and d.c. electrical input power supply cables for communications equipment should be provided with a protective earth conductor.  The protective earth conductor should be connected to the protective earth at all equipment and junction box locations.





For non-metallic enclosures an external earth stud should be provided and the internal earth terminals should be connected to it.





This would apply particularly to plastic junction boxes.





Earth continuity straps (flexible copper braid) should be fitted between all equipment cabinet gasketted panel doors and equipment cabinet panel frames.





Any additional radio earth facilities to achieve satisfactory equipment operation and which may required in addition to the electrical earths referred to in this section should be supplied.





See BP Group RP 30-8 for further details on earthing of RF equipment, antennas and devices.





10.4	Earth Bars and Conductors


All main earth bars mounted in rooms should have a minimum of 75 mm2 cross sectional area. All earth bars mounted within equipment cabinets, consoles of other enclosures should have a minimum cross sectional area of 50 mm2.





Copper should be used for all earthing and bonding conductors and bus bars.





The Copper used for bus bars should be hard drawn in accordance with BS 1432, BS 1433 Annealed Copper should be used for all other earthing and bonding conductors.





All earthing and bonding conductors should have a cross sectional area of not less than the 6 mm2.





Earthing and bonding conductors and bus bars should be protected from mechanical damage.  Where bare conductors and bus bars could be subject to corrosion appropriate protection should be applied.





Earthing and bonding conductors should be stranded copper, 750V grade insulated and coloured green/yellow.





10.5	Protection Against Lightning


Where interconnections between external or field equipment and equipment rooms may be subject to the effects of electrical storms or high voltages induced from other sources, the interconnecting lines or cables should be equipped with suitable surge diverters to prevent damage to the telecommunication equipment.





10.6	Installation of Earthing in Rooms


Earth bars should be installed in each equipment room for the bonding of signal and intrinsically safe earths.  The earth bars should be connected to the main site earth using two individual single core stranded copper 16 mm2 yellow/green earth conductors bonded to suitably located earth bosses welded to the main site earth bar.  The room earth bars should be mounted on insulators at least 25 mm away from mounting walls or steel-work.





Typically each earth bar should be suitable for 50 connections.





Equipment cabinets, consoles or individual items of equipment should be connected to the room earth bars using individual single core stranded copper 6 mm2 yellow/green earth conductors.





Where  bolted connections are used appropriate measure should be taken to ensure a good metal to metal contact i.e. the contact surfaces should be cleaned of paint-work, and star washers used to ensure a low resistance contact and then subsequently protected with oxide resistant grease using an approved applicant.





All earthing and bonding conductors should be protected from mechanical damage.





All earth connections should be supplied, installed, terminated and tested.





Earthing tests should be made after completion of the equipment cabinet or console installation but prior to the connection of any cables using a low resistance ohmmeter to ensure that there is electrical continuity between the equipment enclosure and the structure.  The readings obtained should be recorded. If the resistance is greater than 100 milliohms measures should be taken to reduce it to below this value.





10.7	Earthing of Field Equipment


All field equipment metal enclosures must be bonded separately to the structural steel.





Earthing of the internal metalwork of non-metallic enclosures that are certified for installation in hazardous areas should be achieved via a separate earth conductor. Connection to earth should be made from the internal/external earth stud of the enclosure or from the earth tag on the cable gland.  The earth conductor should be connected to the site earth at the nearest practicable point.  A non-metallic enclosure should not require a separate earth except where the enclosure is certified for installation in hazardous areas.  In this case earthing can be achieved via the cable armouring.





The position of all earthing connections should be visible and easily accessible.  Earthing points, including bolted connections to steelworks should be protected against corrosion.





Wire and cable used for making earthing connections should have green and yellow sheath.  Where earthing connections are installed without a sheath, e.g. when copper strap or braid tape is used, they should be made clearly recognisable by means of insulated identification markers, coloured green and yellow.





10.8	Earthing of Cable Ladder Racks and Trays


Cable racking and cable tray should be arranged to have earth continuity throughout its length by the use of fishplates bolted between each length of tray. The rack/tray should be connected to the main site earth by bonding conductors.  If continuity cannot be achieved by metal to metal contact through supports a connection should be made to the nearest point to the main site earth. Bonding conductors between the rack/tray and main site earth should be used at a frequency of not more than 25 metres.  For a cable racking or cable tray length less than 25 metres bonding should be at either end of the rack/tray run.





10.9	Earthing of Cable Glands


Metallic cable glands entering metallic termination boxes or enclosures should be considered as adequately bonded by virtue of the direct contact through the screw thread.  Where glands enter through clearance holes a star washer should be fitted under the back nut to ensure continuity.  For larger size glands where star washers may not be available earthing should be obtained by the use of gland earth tags.





Bonding of gland earth tags should be completed with a stranded copper single core cable with green and yellow sheath.





Where cable glands terminate into non-metallic marshalling or junction boxes having clearance holes glands should be earthed through metal inserts and continuity strips provided within the enclosure.





10.10	Earthing of Antenna Feeder Cables





Protection against lightning strikes and other forms of EMI should be provided by earthing the screen of the antenna feeder cables to the main site earth  This should be provided at the multicable transit point before or after the antenna feeder enters the equipment room.  ‘Earth or grounding kits’ should be used for this purpose.  Suitable earth connection points should be provided on the room earth bar adjacent to each antenna feeder multicable transit entry point for this purpose.  A minimum of one earth connection point is required for each antenna feeder.  The original integrity of the cable should be maintained by providing suitable taping and heat-shrink sleeving over the grounding connection on the cable.





More than one antenna feeder earth connection may be required for exceptionally long antenna feeder runs, i.e. greater than 50 metres.


11.	GENERAL INSTALLATION PRACTICES


11.1	Installation Requirements


Installation work should be carried out to a satisfactory standard of workmanship agreed by BP and in accordance with BS 6701 and manufacturers equipment specification requirements and in compliance with applicable national government and certifying authority regulations.





Attention should be given to achieving a convenient layout of equipment and a pleasing overall appearance.  Wherever possible space should be allowed for future expansion.





Where cabling is run between various items of equipment, equipment cabinets, consoles and distribution cabinet etc., it should be enclosed in the trunking or carried on the cable ladders/racks or trays provided.  Cables should be laced or clipped to ensure a neat and safe installation.  Careful attention should be given to the separation of high-level and low-level signal cables, power cables, rf. cables, etc., to prevent pick-up and cross-talk and to avoid electromagnetic interference.





For cable separation distances reference should be made to BP Group RP 30-8 concerning EMC.





Where appropriate, all cable terminations should be provided with adequate drop-loops of at least one complete turn.





Any damage caused during the installation work to accommodation fittings and decoration should be made good and the finished installations left in a clean and tidy condition.





Careful attention should be given to the earthing systems.  Screen earths should be isolated from the equipment accommodation structure and brought to a single point for connection to the main site earth system in accordance with the requirements of this Recommended Practice and BP Group RP 59-7.





All cable trays, trunking and associated fixtures, cable clamps, cable glands and other materials required for the installation of the cabling and installation of the telecommunication systems should be provided.  The materials should be fully compatible with the equipment on with which they are to be installed.





11.2	Installation Standards 


All installation work should be carried out by competent tradesmen with experience in this form of installation under competent technical supervision.  The completed installation is to be carried out in accordance with the relevant rules and regulations specified and executed to the satisfaction of the Client.





All tools, installation and testing equipment should be provided. Where special tools are recommended by the equipment manufacturer the installation should conform to such recommendations.





During installation of equipment the installer may have the service of, and work in co-operation with the equipment manufacturer's representative, as necessary to monitor the work as it is being carried out.





Any equipment which is certified for use in Hazardous Areas must be installed in accordance with the installation requirements of BP Group 12-2 and IEC79.





11.3	Protection Against Corrosion


If the mating or contact of dissimilar metallic materials cannot be avoided during installation then they should be separated with suitable insulation materials to prevent galvanic corrosion.





Particular attention should be given to all external materials. Special precautions should be taken, including painting and coating of externally mounted steelwork in accordance with the painting specification.  Protection for sea water splash zone detailed in BS 5493 Table 3, Part 9 should be complied with.  All materials and workmanship provided for external locations should have a minimum design life of 30 years according to BS 5493.





Any galvanised finishes should be of hot dipped type in accordance with BS 729 and BS 5493.





Use of galvanised material is not recommended in any areas of the installation where the galvanising will be exposed to a salt laden atmosphere.  Stainless steel should be used.





11.4	Equipment Installed in Hazardous Areas


Equipment installed in hazardous areas should be verified to be certified and the appropriate identification labels and certificates should be examined in accordance with the installation documentation.  The sub group and temperature classification should be verified as being appropriate for the area of operation.





Certified equipment should be inspected prior to installation to ensure that the equipment is not damaged and that the appropriate certification labels are fitted.





All equipment certified for installation in hazardous areas should be installed in accordance with the requirements of IEC 79. All equipment certified for installation in hazardous areas should be handled carefully and all machined faces of the equipment enclosures should be cleaned and greased with a BASEEFA approved applicant before covers are replaced.





All personnel employed on the installation of equipment certified for installation in hazardous areas should have previous experience of such work.





11.5	Installation Labelling


All items of equipment and materials should be adequately labelled after installation for the following purposes:-





-	Identification


-	Equipment rating


-	Safety/Warning Notices


-	Instructional Notices





All cable and equipment installed should be numbered to an agreed system and the various contractors involved in the installation work should be issued with a block of numbers for each category of equipment or cables he is likely to install. Any deficiency in identification and labelling, e.g. where labels are not provided on equipment or not shown on drawings or where labels do not correctly identify the equipment, cables or materials, then this should be corrected during installation.





Unless otherwise specified, labels should be WHITE-BLACK-WHITE traffolyte laminate, engraved and fixed with stainless steel screws.





Labels used externally should be suitable for the external environment e.g. suitable for exposure to ultra violet radiation and a salt laden atmosphere.  Fixing screws should not penetrate the interior of any enclosure.





11.6	Installation Interfaces


The responsibility for the installation of telecommunication system cabinets, consoles and interconnection cables between equipment cabinets and consoles should be agreed.


12.	CABLE INSTALLATION PRACTICE


12.1	Cable Support Systems


Cable ladder and supports are required for installation of loudspeakers, telephones, flashing beacons (visual alarms), control panel supports and frames or brackets for marshalling boxes, junction boxes and any other telecommunication field equipment not attached directly to supporting steel-work. 





Cable ladder, tray or rack and supports should be supplied and installed as indicated on the relevant layout and support detail drawings. Cable racks should not be used as walkways, scaffolding or in any manner for which it was not intended.





Cable ladder, tray or rack should be installed as indicated on the relevant layout drawings. Any modifications found necessary due to site conditions should be approved.





Before installation the proposed location of telecommunications cable supports should be verified to ensure that clashes do not occur and also that adequate access for maintenance and cable termination including adequate space for cable bends is available.





Supports for cable racking should be supplied and installed using a proprietary support system of established design.  On minor routes supports for site run cable racks/trays should be standardised and should conform to the type and arrangement used on the main racks.





Additional supports should be provided to those shown on the design drawings, if such are required.





Electrical continuity should be maintained at joints between cable rack sections.  All cable rack and tray should be bonded to the main site earth as detailed in the earthing drawings and this Recommended Practice.





All mild steel brackets and rack support steel-work should be treated in accordance with the painting specification.  Where brackets and supports are welded in position the painting should be carried out after welding or alternatively that portion of the paint-work damaged by the welding should be made good.





Cable racks and tray should only be cut if possible along a line of plain metal and not through perforation. After cutting all sharp edges should be made smooth.  Where tray or ladder has been cut for fabrication purposes or has been damaged during or after installation adequate repairs to return the installation to an ‘as new’ condition are to be effected.





Cable transits should be installed in such a manner that the integrity of the bulkhead or wall is maintained.





All necessary precautions to prevent corrosion due to direct contact between dissimilar metals should be taken.





Supports for horizontal cable racks should be spaced according to the type and width of rack and maximum weight it can support. The maximum spacing should not exceed three metres.  Supports for vertical cable racks should be spaced at approximately 1.5 metre intervals.





12.2	Cable Installation


Detailed cable routing schedules should be produced during the design of the installation showing all cable types. All cables should be installed in accordance with the cable schedules and identified by their respective numbers as indicated on the cable schedules at each gland termination, at either side of each cable transit or single penetrations and at each change of direction. Any additional cables installed should be numbered, tagged and the details added to the cable schedules.





Telecommunications cables should be clipped to cable ladder rack or tray using polyester coated stainless steel cable straps.  For vertical runs the cable clips should be spaced 200 mm apart and 1500 mm apart for cables laid on horizontal tray or rack.  Cables should not be clipped in more than treble banked groups.  If horizontal cables are 'under-slung' then they should be clipped every 200 mm.





Where only one cable is to be installed this may be run on channel or clipped to steel-work. The cable should be secured along its full horizontal length using polyester coated stainless steel cable ties. Cables rising vertically should be secured at intervals not exceeding 200 mm by polyester coated stainless steel cable ties in a similar manner to the above horizontally run cables.





Cables run on cable tray or rack may be installed in layers. Cables should be installed in a neat and orderly manner and should be adequately secured by the methods detailed above.





Where necessary cables should be installed on racks in accordance with detailed design drawings.





Cable should be installed in accordance with manufacturer's recommendations.  Manufacturers recommendations regarding minimum bend radius during installation should be strictly adhered to.





Cables should not be run adjacent to any heated pipes or ducts.  Where crossing above heated pipes or ducts is unavoidable the cable must be kept at least 150 mm from the outer surface or insulation of such pipes or ducts, or alternatively, a heat barrier such as Durasteel should be installed to protect the cables from exposure to excessive heat.





All cables should be complete from outlet to outlet with no splices permitted in the cable between junction boxes or equipment unless otherwise shown on the drawings or needed for hook-up.





12.3	Cable Glands


Glands should be installed on all cable entries in accordance with manufacturer's instructions.  Weatherproof shrouds should be installed over the cable/gland interface in all areas where the cables/glands are externally exposed.





The type of cable gland installed should shown on the cable schedules and the cable gland size will be indicated on the cable schedules; however, selection of the gland size to suit cable dimensions should be confirmed prior to installation.





When preparing cables prior to fitting glands the gland manufacturer's instructions should be followed. In all cases care should be taken to ensure that the lay of the armour is maintained after the gland is completely fitted.





Glands should preferably be fitted with ISO metric threads. When glanding into a clearance hole earthing contact should be maintained by the use of star washers. Care must be taken to conform with the lP (weatherproof) classification of the equipment (e.g. fitting of plastic, fibre or nylon washers between gland and gland plate).





When glanding into threaded entries in Ex'd' equipment a BASEEFA approved grease should be applied to the gland threads. Where cables are glanded in increased safety Ex'e enclosures suitable gland sealing components should be provided as necessary to maintain degree of protection of the terminal enclosure.





Cables which are not glanded finally and immediately after cutting should be sealed effectively to prevent ingress of moisture and should be protected from damage until glanding is complete.





Each gland plate should be earth bonded to its relevant equipment protective earth bar or stud normally by metallic connection through the equipment frame by the use of star washers.





12.4	Cable Termination


Cable cores should be terminated in a safe, neat and approved manner.





Stranded conductors up to and including 4.0 mm2 should be fitted with insulated pin crimp type ferrules before termination. For single core telephone cable with conductor sizes less than 0.65 mm diameter ‘insulation displacement’ type terminations should be used.





Klippon SAK type terminals should be used and all Klippon terminals should be of Melamine insulating material. Raised insulated barriers should be inserted between groups of terminals of different voltages.





Where cables are terminated with spare cores these should not be cut off at the gland but should be left the same length as the longest connected core. Spare cores should be neatly loomed, marked spare for future use and terminated into spare terminals.





Cable lugs should be of the compression type and should be of the correct size and type for the conductor concerned.  After crimping, the conductor and lug should form a solid mass ensuring good conducting properties and mechanical strength.





Crimping tools should be pre-tensioned ratchet type designed and supplied for specific use with the connectors used and should be maintained in good order.





Intrinsically safe terminations should be segregated from other terminals and coloured blue.





Klippon SAK type terminals should be used.





Antenna feeder and other coaxial cables should be terminated using materials and methods suitable for the system involved.





12.5	Core Identification


Each cable core should be individually and uniquely identified by terminal number, core pair number, and cable number.  For cable cores entering the terminal rail from either the left or the right hand side ferruling should read identically i.e. cable number to terminal number left to right.





Cable identification markers should be of the Critchley or Raychem manufacture type or similar.





All cable cores should be clearly, precisely and indelibly identified at both ends with individual non-ambiguous numbers and/or letters, using plastic ferrules.





The ferrules should be of the 'Silver Fox' marking system (or approved equivalent). Marker ferrules which do not completely encircle the conductor, or markers of paper and/or adhesive types are not recommended.





12.6	Cable Separation


Separation of cables to reduce mutual coupling is an important consideration in the design of an electromagnetic compatible installation and 300 mm cable separation should be used for segregating telecommunications cables from cables supplying 440 V a.c. and above.  Cables supplying voltages lower than 440 V a.c. i.e. 254 V a.c. and 110 V a.c. should where possible be separated by 50mm.





For all other cable separation requirements reference should be made to BP Group RP 59-7 and BP Group RP 30-8. Separation from instrumentation, fire and gas, and ESD cables should comply with the instrumentation installation requirements.





12.7	Termination Panels Marshalling and Junction Boxes


Termination panels, marshalling and junction boxes should be installed for all distributed telecommunication cable systems as required.  Due regard should be paid to the requirements for cable entries and terminals to accommodate all incoming and outgoing cables.





The responsibility for the installation of termination panels should be decided during early design. The termination panels will provide the appropriate wiring interface points between the equipment room wiring and the field cabling





Termination panels, marshalling and junction boxes certified for use in hazardous areas should be installed in accordance with BS 5345 Part 6 Zone 1 with all spare terminals installed and should have an IP rating of at least IP 65 in accordance with BS 5490.  All glanding arrangements must maintain the IP classification and certification of the termination panel, marshalling or junction box installed.





The fixing of all equipment including marshalling and junction boxes should be such that maintenance and access are made as easy as possible.





All insulated enclosures should have the necessary metal inserts or continuity strips to provide earth continuity via the cable armour.


�
13.	PLINTHS, BRACKETS AND SUPPORTS


Plinths should be supplied to enable all equipment cabinets, consoles and distribution cabinets to be bolted directly down without having to gain access to the equipment internals.  The plinths should be welded or bolted to the room floors in the space allocated.  Other mounting brackets should be provided to ensure that all equipment can be installed in the required positions.





Before installation the proposed location of all telecommunications equipment cabinets, consoles and supports should be verified to ensure that clashes do not occur and also that adequate access for maintenance and cable termination including adequate space for cable bends is available.





Equipment units mounted in external areas should be bolted or clamped to the support steel-work; welded fixings should not be made to the steel-work without special approval.  Welding of equipment unit supports is strictly forbidden to pressure vessels, pipe-work and any other process equipment.





All equipment located in internal areas should be unobtrusive.





All supports, fixings and brackets should be fabricated from a low alloy content steel manufacture, cadmium plated and protected in accordance with the painting requirements.





Shake-proof spring washers should be fitted to all bolted connections.


14.	INSTALLATION OF ANTENNAS AND ANTENNA FEEDER CABLE FIXINGS


Antenna feeder and wave-guide feeders should be installed and routed between the antennas and equipment locations.  This should include the provision and fitting of all radio frequency and signal connectors that are necessary to complete the installation and provide fully functional systems.





Support steel-work should be installed to mount the antennas in the required positions on the installation.  Access should be provided to all antennas so that personnel can access the antennas with both hands free. Support steel-work should be manufactured from heavy duty marine grade stainless steel 316 S31 to BS 1449 Part 2.





External cable tray, trunking or conduit using stainless steel fittings should be installed to support the antenna feeder cables running from the equipment rooms to the antenna positions.  The routes should be as short as possible and separated at least 300 mm from power cables.





The routes provided should prevent the minimum bending radius of the antenna feeder cable from being exceeded.





The designated cable supports should be installed to allow for the addition or moving of antennas within the general region of the antenna areas allocated.





Antenna feeder cable clamps should be heavy duty non-corrosive industrial types suitable for a marine environment and suitable for bolting to cable ladders.  The separation between adjacent cable clamps should be a maximum distance of one metre along the entire length of the cable/wave-guide route or a lesser distance as recommended by the cable manufacturer.





All materials used for supporting antennas or antenna feeder cables should be of a corrosion resistant metal or marine quality aluminium LM6 alloy.  Stainless steel fixings and fittings should be used where screw threads are involved.





Antenna feeder cable transits and gland plates should be installed where antenna feeder cables and wave-guides enter the telecommunications equipment room.  The transits and gland plates shall be installed in such a manner that provides environmental protection to the equipment room while maintaining the integrity of the external wall.


15.	INSTALLATION OF TELECOMMUNICATION SYSTEM FIELD EQUIPMENT


15.1	PA Systems Loudspeakers and Visual Alarms


See BP Group RP 59-9  for details of the system design.





15.1.1	Locations and Coverage





Loudspeakers and visual alarm flashing beacons should be installed as near to the designated positions as practicable. The mounting height of the loudspeaker and flashing beacons should be installed to ensure that acoustic and visual coverage is achieved and not obstructed. Loudspeakers and flashing beacons should be located where practicable in areas where there is low risk of environmental physical damage.





15.1.2	Cabling





Construction drawings should be prepared for the installation of the PA system cabling showing the main cable routes from the main distribution termination cabinet frames to the nominated locations for intermediate marshalling termination boxes. Distribution cabling from the intermediate marshalling termination boxes to individual loudspeaker and flashing beacon junction boxes should be determined on site prior to installation.





Main cable routes should be shown on construction drawings in order to allocate cable support space





Distribution cabling to the loudspeakers and visual alarms should be determined on site.  Each loudspeaker and visual alarm flashing beacon should have an associated Ex'e' junction box for termination of the cable tail from the loudspeaker or visual alarm.





Distribution and control cabling should be terminated in dedicated terminal rails within the main PA system distribution wiring cabinets, i.e. in the PA system MDF's.





Intermediate marshalling boxes should be installed to provide facilities for test and maintenance purposes and to distribute cabling to individual loudspeakers and flashing beacons from a common distribution point. Low voltage and high voltage terminations should be segregated from one another.





15.1.3	Mounting and Fixings





All loudspeakers and visual alarms should be suitable for installation in hazardous areas according to BS 5345.  They should be waterproof and corrosion resistant for use in marine climate and certified Ex'd' to BS 5501 for use in hazardous areas.





Each loudspeaker should be provided with a swivel mounting bracket incorporating stainless steel fittings, a two metre cable tail and an Ex'e' junction box.





Each loudspeaker should be provided with a single pivot mounting bracket so they can rotate through 120°.





Each visual alarm should be provided with a three metre cable tail and Ex'e' junction box and should be installed in accordance with the manufacturer's recommendations and fixing details.





15.2	Telephone, Data and Entertainment Outlet Sockets


Internal telephone, data and entertainment outlet sockets should be supplied and installed in accordance with the locations identified.  However, final locations of telephone, data and entertainment outlet sockets should be determined during installation when room layouts and office locations are agreed.





Telephone sockets are typically be flush mounted type and white. In the UK sockets are in accordance with a BS 1363 fitting and BT No LJU 3/4A. i.e. master with screw terminals.  Data sockets are typically flush mounted and white in accordance with a BS 1363 fitting and BT No. DJU 3/6W i.e. screw terminals, and should have a black coloured socket flap.  Alternatively, and in other countries  RJ45 type  sockets may be used as part of a EIA/TIA  Telephone and LAN cabling network. See BP Group RP 59-9 





Entertainment outlet sockets should typically be flush mounted type and white





Where data, telephone and entertainment socket outlets are required these should be installed flush with the wall complete with back boxes.





15.3	Telephones, Flashing Lights and Acoustic Booths


See BP Group RP 59-9 for design requirements.





15.3.1	Locations and Fixings





The telephone distribution cabling and telephone instruments should be installed on all levels of the installation.  Telephone instruments should be installed generally at the locations identified.  Final locations of telephones, white flashing lights and acoustic booths should be decided during installation when layouts and other equipment positions are known.  Mounting heights of telephones, acoustic booths and flashing lights should be determined so that there is ease of access and operation for the user and visual coverage is not compromised.  Where practicable the location chosen should allow environmental and physical protection to be safeguarded.





Telephone acoustic hoods and visual alarms should be installed in accordance with the manufacturer's recommendations and fixing details.





15.3.2	Cabling





Construction drawings should be prepared for the installation of the telephone system cabling showing the main cable routes from the main distribution termination cabinet frames to the nominated locations for intermediate marshalling termination boxes.  Distribution cabling from the intermediate marshalling termination boxes to individual telephones, telephone junction boxes, telephone sockets and flashing beacon junction boxes should be determined on site prior to installation when the location of other utilities are identified.





Main cable routes should be shown on construction drawings, in order to allocate cable ducts, trunking, conduits and support space. Cables should be run from the PABX equipment room to telephone cabling distribution boxes in each  site building.





Wall mounted distribution marshalling and junction boxes should be installed at convenient locations as determined by the design.  Distribution cabling to the telephone instruments should be site run to the nominated locations.





Telephone instruments in internal areas should be either wall or desk type and should be fitted with a plug and socket connection. Sockets should be mounted adjacent to the telephone locations. Spare sockets should be installed where required.





Hazardous area telephones that are installed without visual alarms should be cabled direct from the telephone to the distribution marshalling box.  Hazardous area telephones that are installed with visual alarms should each have a local Ex'e' junction box.





15.4	Entertainment System Cabling 


Any coaxial cable should be routed and installed by the shortest means to all distribution outlet locations, tappers, splitters and diplexers without exceeding the minimum bending radius.





Details of the system are described in BP Group RP 59-9. The entertainment system audio and video programmes signals will normally be distributed by coaxial cable to entertainment units and outlets in all designated rooms.





The entertainment units, outlets, cable and splitters etc. should be installed under the supervision of a specialist engineer.





15.5	Intercom Units


The distribution cable routes for any intercom should be determined on site.  Cables should be installed and run between wall mounted marshalling boxes and the nominated locations.





All units should be installed in accordance with the manufacturers recommendations and so that physical and environmental protection is safeguarded.





The intercom units should be installed at mounting heights which ensure ease of user operation and access.





15.6	Closed Circuit Television System Equipment


The cable routes for any CCTV units should be determined on site.  Cables should be installed and run between the nominated locations using vendor supervision.





Normally special cables are required and these should be run and terminated by a specialist.


16.	TESTING AND COMMISSIONING


16.1	Testing Requirements


All equipment, materials or processes relevant to the implementation of the telecommunication systems should be inspected.





The tests should be carried out at the supplier's premises and the supplier should provide all facilities and assistance to confirm that the work is being performed in accordance with the specified requirements.





Factory test procedures, station and system commissioning procedures should be prepared prior to the testing and commissioning phase.





The procedures should be provided by the supplier and any additional tests may be requested if the tests proposed are considered to not fully demonstrate the capability of the equipment or systems to meet the specified requirements.





Final procedures for all commissioning and factory tests should include the following details:-





(a)	Detailed list of test equipment to be used including make, model number and calibration certificate.





(b)	List of parameters to be measured, value expected and tolerance.





(c)	Detailed method of how the measurements are to be made including circuit test points and procedures.





(d)	Test results sheets.





All test equipment should be provided fully calibrated and with a valid calibration authorities label showing the last date of calibration.





The supplier should be responsible for providing at the correct time and place all necessary test equipment for the factory and site commissioning tests. The test equipment should be maintained within the specified calibration tolerances for the duration of the test phase.





Test reports should be prepared including all tests agreed with statements of the equipment stability during alignment.  Separate factory and commissioning test reports should be prepared for each individual item of equipment and system.





A clear statement should be made that the test results comply with the specification, and details of any faults, and subsequent repairs which occurred during alignment and test should be included.





16.2	Factory Tests


Factory tests should be carried out at the suppliers premises on each complete unit of equipment produced and of the system assembly.  Factory system tests should be carried out to simulate as closely as possible the end to end configuration of the system that will be finally installed on the installation.  All equipment should remain in the suppliers test area until results have been officially accepted.  The supplier should allow sufficient time in the delivery programme for the tests to be carried out.





Equipment and systems should only be offered for witness testing when the supplier is fully satisfied that the equipment has met the specified performance. The supplier should support this by providing a complete test report prior to the witnessed factory acceptance tests.





The opportunity to witness tests should be in accordance with an agreed schedule and the supplier should provide notice of the time and date of commencement of the equipment test.  Any subsequent change to time and location must be identified and a revised schedule agreed.





16.3	Tests on the Site


16.3.1	General Requirements





Commissioning tests should be carried out at the site after the telecommunication system installation work has been completed.  Where possible the tests should confirm the parameters tested during the factory tests plus any other tests required.





Tests at the site should be witnessed in accordance with an agreed schedule. Notification of the readiness of the individual equipment and systems for testing should be provided by the installer.





The tests should be witnessed in accordance with an agreed commissioning plan, and certification requirements covering technical acceptance/approvals and final hand-over of the system.





In cases where the contractor is responsible for the installation of specialist vendor equipment the contractor should arrange for the nominated specialist personnel to be in attendance.  However, the presence of the vendor's representatives should not relieve the  contractor from the responsibility for the performance of the work.





Representative's of regulatory bodies may require to participate in and witness the tests.





The supplier should offer for 'hand-over' those systems which have successfully completed all the commissioning tests, and certification requirements.





Final acceptance of the telecommunication systems should be on completion of all the system acceptance tests, satisfactory correction of all noted discrepancies, the completion of all as-built documentation and dossiers and twelve months satisfactory operation.





16.3.2	Cable Test Requirements





Testing should be carried out on all the cable systems to verify the insulation resistance, continuity and earthing.





Test should include the following:-





(i)	500V megger insulation resistance check of all cables, with the equipment item not connected. Core to core, core to screen and core to armour insulation resistance should be measured. NB. Insulation check of coaxial cables should be with an ohmmeter not a megger.


(ii)	Continuity check of all cables, with the equipment item disconnected.


(iii)	Inspection of earthing 





16.4	Pre-Commissioning/Commissioning Spares


A set of pre-commissioning/commissioning spares should be provided to enable full installation and commissioning of the system to be completed without delay.  Spares should be available within 24 hours of a request being made. All spares should be fully pre-tested and compatible with the systems being commissioned.





The supplier should demonstrate that there is adequate availability of spares either at his premises or from sub suppliers.  All spare items that could significantly delay commissioning which are on lead times longer than twenty-four hours should be purchased and held.  The costs of making the spares available should be included within the overall system costs.


17.	COMMISSIONING AND MAINTENANCE REQUIREMENTS


17.1	Special Tools and Test Equipment


All special tools and test equipment necessary to commission and service the system should be supplied.  These should consist of special installation and maintenance tools which will be required for normal maintenance and overhaul of all components of the system.  Adequate test equipment should be provided to carry out the routine preventative maintenance procedures and for fault finding.





The vendor supplying the original telecommunication systems should be requested to provide any necessary special-to-type test equipment or special tools as part of the main equipment supply, installation and commissioning contract.  Any special test equipment would normally be manufactured by the equipment supplier and would be specifically designed to carry out tests on a particular units/sub-systems.  E.g. extension boards, cards, connecting leads and adaptors etc., that are required to give access to components when a sub-unit is being tested as part of a working rack  and to interface the test equipment to the units to be tested.





17.2	Spares Philosophy 


The maintenance philosophy should be to replace faulty equipment modules and sub-units at site, and then return to the manufacturer for repair.  The supplier should recommend which spares might be required to replace those in service during the design life of the equipment.  A minimum quantity of one spare unit should be provided at site for all items of hardware where standby units are not already available in the equipment supplied.  The quantity and type of spare parts provided should be based on the expected reliability of each item and the required replacement lead time/turn around repair time and delivery periods. Items that must be exchanged for factory repaired spares should be stated.  Critical system items should be identified and highlighted so that due consideration can be given to the spares holding of such items.





The holding of component spares should be minimal and components should only be provided where fault diagnosis to component level is possible.





Spare parts should be available from suppliers for a period of not less than ten years from the date of installation. In addition, spare parts should be provided for items on long delivery that would not normally be expected to fail, but whose breakdown could cause a major failure and should they do so their replacement would entail a prolonged period of equipment in-operability.





Where systems or equipment are not suitable for repair on-site because of special test equipment or other special facilities and they have to be returned to the supplier for repair, the supplier should describe the facilities provided for the expeditious handling of such items.


18.	DOCUMENTATION REQUIREMENTS


18.1	General


Documentation should include all manuals, drawings, hazardous area certification, equipment licences, radio frequency allocations concerning the design, installation, operation and maintenance of the telecommunications equipment and systems.





All documentation should be signed and dated by the originator or authorised representative and include where appropriate, copies of all shipping manifests and export licences associated with the delivery of the equipment and all approval certificates and forms associated with equipment installation, testing and operation that may be required by any regulatory authority.





Certain drawings associated with the installation and mounting of cables, equipment cabinets and antennas such as equipment and antenna interface steel-work, cable penetration and transit details, cable routing and power supply drawings etc. would not normally form part of the telecommunication system documentation requirements; however, these drawings should be produced and issued to the telecommunications equipment and systems supplier(s) in order to assist in the execution of the design and installation of the work as appropriate.





18.2	As-Built Documentation


Documentation should be produced and updated at various stages to reflect the status of the design, installation and commissioning of the telecommunication systems as they are implemented.  All manuals, drawings and other appropriate documentation should be clearly marked to show the status of the documentation.





An identifier should be included within the documentation numbering system to indicate the status of 'As-Built' drawings as follows:-





-	‘As Despatched’ (from suppliers or manufacturers premises)


-	‘As Installed’


-	‘As Commissioned’





18.3	Handbooks and Manuals


Handbooks and manuals should be produced to provide details on the operation, maintenance and repair of all equipment and systems being provided.  The information included should be sufficiently detailed to provide adequate guidance and instruction on the systems so the equipment can be understood, operated and maintained by skilled personnel.  The handbooks should be compiled in a manner which will enable skilled personnel to identify sub-systems, assemblies and sub-assemblies and to identify all replaceable parts in an effective manner without having to do extensive research through the whole documentation.  All handbooks and manuals should be of high quality original reproduction and not photocopies.





Details should be included on the tuning, adjusting, replacement and overhauling of equipment where necessary and include information on the identification and sourcing of any needed materials and special services. Separate handbooks and manuals should be provided for each telecommunication system.  All handbooks and manuals should represent the final 'as-built' status and be approved in draft prior to final printing and issue.





The whole text should be written in English and the expressions and wording should be concise and easy to understand for technical staff.  All symbols used in the documentation should follow CCIR, CCITT and IEE international recommendations.  All symbols used should be positively identified and explained.  The use of abbreviations in the text should be minimised.  Well established abbreviations are permitted.  Any abbreviation used should appear in a glossary of terms and abbreviations.  The consistency of the nomenclature should be maintained throughout so as to avoid identifying an item with one word and then in another place in the text referring to the same item with a different word.





The documentation should be offset printed or equivalent from type written text, single-column left justified and be printed on one side of each text page.  The standard page size should be A4 and it should be possible to reproduce handbooks on a copy machine using A4.  It should not be necessary to fold out more than once to review any one illustration or schematic.  Whenever it is necessary to use a specific format for a drawing or schematic it should be included in a separate file with satisfactory references. e.g. Large paper sizes for mechanical details or for overall block diagrams.





Handbook and manual binders for the documentation should be suitable for heavy use and of the four hole 'post-lock' type.  Each volume should be clearly identified and the title, the number, the user and system name should be printed on each binder in a satisfactory manner.





The quantity and type of handbooks and manuals provided will depend on the type of equipment and system provided, and could include one or all of the following:-





-	Equipment handbook





-	System handbook





-	Operation, installation and maintenance manual.





The following details describe how the various handbooks and manuals may be specified.





18.4	Equipment Handbooks


Equipment handbooks should be supplied and should contain the following details:-





(a)	Operational description:-


Details of how the equipment is intended to be used, explaining the function of any operator controls.





(b)	Circuit description:-


A detailed explanation of the function and operation of each sub-unit and circuit.





(c)	Maintenance instructions:-


Full test and alignment details for the complete equipment and for individual sub-units explaining the function of any test points and of all variable/preset controls.





(d)	Block diagrams:-


Showing levels and impedances where appropriate and the location of test points.





(e)	Circuit diagrams.





(f)	Components lists.





18.5	System Handbooks


System handbooks should be supplied where appropriate dealing specifically with the overall system including all interfaces.  The detailed format will be specified to each system; however, each handbook should include the following details:-





(a)	System description:-


Overall details of each system as installed including installation cabling details, cross-referring to equipment handbooks as required.





(b)	Interface details:-


Information on interfaces between equipment not covered in individual equipment handbooks.





(c)	Circuit routing:-


Details of the overall routing of external circuits including levels and signalling details at each interface.





(d)	Schematic diagrams:-


Overall system schematic diagrams showing interface points where appropriate.





(e)	Internal Rack/Console wiring diagrams.





18.6	Operating, Installation and Maintenance (OIM) Manual


An OIM Manual may be required and should include some or all of the following:-





(a)	Preservation:-


Preservation procedures for all possible storage modes, i.e. stored in open yard environments, heated store, installed in module, recommended preservation for long and short time periods including methods of de�preservation and re-preservation procedures should be included.





(b)	Installation:-


Details should be included to enable the correct installation and commissioning of the equipment and systems to be carried out.  This should include details concerning subsequent removal, replacement and re�commissioning following major overhaul and should include any requirements for special tools or mechanical handling.





(c)	Training:-


Details of training requirements should be included to enable personnel to operate and maintain equipment safely and correctly.





Initial and ongoing training requirements should be recommended.





(d)	Commissioning:-


Details should be included to enable pre-commissioning and commissioning procedures to be prepared.  The manual should include a list of recommended commissioning spare parts, special tools and utilities required, pre-commissioning checks to be performed, a sequenced procedure for start up and fault-finding guidelines.  Copies of all relevant drawings should also be included.





(e)	Operation:-


Details should be included to enable personnel to familiarise rapidly with equipment operation.  This should also include any operating data sheets and forms required.





(f)	Maintenance:-


Details should be provided to enable a planned maintenance scheme to be developed for the systems installed.  This should include recommendations for all preventative and corrective maintenance.  A schedule of spare parts recommended for operation including insurance requirements should also be included.





(g)	Fault-finding procedures:-


Details should be included to enable operating or maintenance personnel to carry out rapid fault analysis.





(h)	Safety:-


Details should be included to enable personnel to identify potential hazards and to provide safe working practice procedures.  This should include guidance on corrective action required.





The manual should be divided into ten information categories as follows:-





Part 1 - Leading Particulars


This should include equipment identifiers and tag numbers; dimensions and weights (dry, operating and test); main characteristics; supply and service requirements; environment considerations; performance data; list of associated documentation; loading and support limitations; information should include all sub-supplier items, with a list of sub�suppliers names and addresses with sub-order reference numbers.





Part 2 - Installation


This should include a brief description supported by a complete view of a system/equipment unit; operating parameters; dimensions, tolerances, weights, centre of gravity; power requirements; installation requirements - dimensions, access with outline drawings; preservation or inhibition status with measures to be taken to preserve equipment until start up.  This should include recommended de-preservation and re-preservation procedures; unpacking, handling, lifting, transportation, re-packing for relocation or storage; handling and disposal instructions for any components, fluids, contaminants used; method of installation including alignment, testing, mounting and supports, connection details with cabling data (if applicable); cabling data should include detailed wiring diagrams; cable specifications and codes, terminal designations and connection details, earthing points for equipment and a schedule should be included; any special installation techniques required to comply with provision for certification of intrinsically safe equipment must be clearly given; special tools, support equipment; preparation for operation including as applicable, cleaning and drying out procedures, initial lubrication, introduction of cooling medium.





Part 3 - Training


This should include recommendations for initial training and ongoing courses for various categories of maintenance and operating personnel.





Part 4 - Commissioning


This should include a brief description of the commissioning objective; power requirements, utilities, services; special tools, temporaries, support equipment; sequenced commissioning procedure to include full function checks, limitations and precautions; fault-finding and guidelines; shutdown and re-preservation principles; re-commissioning checks and test procedures following major overhaul; drawings and data schedules specific to commissioning.





Part 5 - Operation


Information should include functional description of equipment with basic principles of operation; method of operating controls with cause and effect; operating procedures for the various modes (manual/auto/remote as applicable) and covering start up, stand-by, steady state running, shutdown, emergency shutdown, and fault conditions, procedures should include operational limitations and precautions; block diagrams, functional diagrams, schematics and layout diagrams to identify operator controls and adjustments; appropriate application and executive software; full software listing and editors (where applicable); requirements for start up, shutdown and equipment protection; troubleshooting checklists.





Part 6 - Maintenance


Information should include, but  not be limited to maintenance schedules indicating recommended minimum and maximum period for implementation of routine test and preventative maintenance; recommendations should be based upon the adoption of an on-line condition monitoring philosophy; routine maintenance and test procedures covering all levels of maintenance up to that required for equipment overhaul both at site and at base workshops; corrective maintenance procedures, including removal, dismantling, overhaul, assembly, replacement, repair, test and calibration; this information should be supported by diagrams/drawings, in particular where removal replacement procedures are complicated, with positive location of control points, adjustment points, test points; details of access/lifting requirements; list of tools required for maintenance, both standard and special, and diagrams of test rigs to be used; safety precautions where necessary.





Part 7 - Parts Data


An illustrated parts breakdown prepared for maintenance spares should be included in the manual. As a minimum, information must include all component parts known to require replacement during normal life of the equipment, with sufficient identification data for re-ordering.





Part 8 - Drawings


All SI A3 size drawings/illustrations referred to in the manual should be grouped and indexed in a separate part at the end of the manual.





Part 9 - Preservation


All requirements for preservation of the equipment should be provided including quantities, specification and details of how to maintain required protection; preservation and storage requirements, de�preservation and re-preservation requirements for more than one year and less than one year.





Part 10 - Fault-Finding/Correction


Information should include a logic network/diagram for system controls; fault cause/effect chart (where appropriate); fault-finding checklist/procedures; fault correction checklist/procedure; information should  be given to allow identification of a faulty card or module, plus information for card or module repair.





18.7	Dossiers


Documentation dossiers should be compiled on the completion of commissioning.  These should be presented to the operator of the telecommunication system to provide a complete record of the design, testing, installation and commissioning and to provide details for the operations and maintenance of the telecommunication systems





The format of the dossiers should be specified by BP to be consistent with documentation from other disciplines.  However, documentation may be presented as assembled dossiers and titled as follows:-





(a)	Index and Retrieval Procedure





This should consist of a contents list and index to the complete dossier.  The index should form an alphabetical list of the contents and should indicate in which dossier and section particular records can be found.  This volume should also contain the document register.  Each volume of the dossier should also contain the contents list.  The first volume should also contain a retrieval procedure for the documentation that describes the structure of the dossiers and how to find individual documents within the dossiers.





(b)	Engineering Design Dossier





The Engineering Design Dossier should contain all design documents.  These should be listed under the following main headings:-





(i)	Statement of Requirements





E.g. Original specification(s)





(ii)	Design Specifications and Calculations





Typically this would include technical proposals and specifications; data sheets; cable specifications; reliability calculations; system design calculations and design reports.





(iii)	Detailed Design Documents





This should include all block diagrams, schematics, general arrangement, and termination diagrams; document schedule(s); weight data; approved design concession requests; data sheets; cable schedule; equipment lists; schedules of equipment with integral batteries; schedule of equipment certified for hazardous areas; schedule of hazardous materials; power supply loading schedule(s).





All detailed design documents should be 'As-Built' status in accordance with the procedures described. A full set of master tracings of all drawings should also be provided and where drawings are generated by CAD the drawing should be provided on storage medium and as 'hard copy'.





(c)	Procurement Dossier





This should contain a complete set of all purchase orders and amendments, sub-contracts material requisitions, approved concession requests, certification manuals and appropriate correspondence.





The certification manuals should contain all data required to demonstrate compliance with the requirements of the contract, order or sub-contract.





(d)	Operating, Installation and Maintenance Dossier





The Operating, Installation and Maintenance dossier should contain all installation, preservation, technical, operating and maintenance data required to support all operating, installation and maintenance activities required for continued safe operation of the equipment.





The supplier should clearly identify all documents and manuals with the contract numbers, tag numbers and WIN numbers.





Typically the OIM dossier should include documents such as:-





(i)	Equipment Handbooks


(ii)	System Manuals


(iii)	OIM Manual


(iv)	Equipment List


(v)	Cable Schedules





(e)	Test and Commissioning Dossier





The Test and Commissioning Dossier should contain a full record of all testing activities in the site during commissioning.





Typically the following documents should be included:-





(a)	Test and commissioning procedures





(b)	Electrical installation and test reports





(c)	Equipment installation test and system test reports





(d)	Equipment installation and test reports according to supplier's procedures





(e)	As-built drawings





(f)	Hook-up installation, fault and punch list records and reports





(g)	Factory test results at supplier's premises





(h)	Test and commissioning results at the onshore fabrication yard





(i)	Test and commissioning results during commissioning.





These dossiers should be collectively called the hand-over dossier and should be progressively compiled in binders from approved documents. 





The 'hand-over dossier' should be subjected to periodic audit to confirm the contents comply with the requirements and where appropriate should be compiled by location and system.





Typically the hand-over dossier is bound in loose leaf, hard cover, A4 size, dark green, uniform appearance binders with transparent plastic insert covers on the front and the spine of each binder.  The binder mechanism should be equally spaced four port pillar interlock type.  Each binder should be uniquely numbered and have the project title, the contract title, the contract number, the dossier title, the binder number and the binder contents noted on the front sheet and the spine.





The contents of each volume should be collated in a logical sequence with plastic divider cards to separate the sections of the documentation.  Each volume should contain a list of the contents of the volume.





18.8	Drawings


Wherever legibility can be preserved A1 and A2 size drawings should be reduced to A3 size. All A3 drawings should be folded to A4 size with identification data visible and suitable for insertion in binders.  Where legibility requires A1 or A2 drawings to be stored full size they should be folded to A4 size with identification data visible on the bottom right hand corner and inserted in pre-punched plastic sleeves.  Undersized sheets should be affixed to A4 sized sheets.





�
APPENDIX A


DEFINITIONS AND ABBREVIATIONS


Definitions





Standardised definitions may be found in the BP Group RPSEs Introductory Volume.





Abbreviations





AH	Ampere Hour


CAD	Computer Aided Design


CCIR	International Committee for Radio Recommendations


CCITT	International Committee for Telephony and Telegraphy Recommendations


CCTV	Closed Circuit Television


DTI	Department of Trade and Industry


EIA	Electrical Industries Association


EMI	Electromagnetic interference


IEC	International Electrotechnical Commission


IEE	Institution of Electrical Engineers


ISO	International Standards Organisation


MTBF	Mean time between failures


MTTR	Mean Time To Repair


PABX	Private Automatic Branch Exchange


PSN	Public Switched Network (Telephone or data network)


RF	Radio frequency


SI	Statutory Instrument


SWG	Standard wire gauge


TAG	Equipment location identification number


UHF	Ultra High Frequency


WIN	Work identification number


�
APPENDIX B


LIST OF REFERENCED DOCUMENTS





A reference invokes the latest published issue or amendment unless stated otherwise.





Referenced standards may be replaced by equivalent standards that are internationally or otherwise recognised provided that it can be shown to the satisfaction of the purchaser's professional engineer that they meet or exceed the requirements of the referenced standards.





British Standards





BS 4	Structural Steel Section.


Part 1 Specification for Hot-Rolled Sections.





BS 415	Specification for safety requirements for mains operate electronic and related apparatus for household and similar general use.





BS 729	Specification for hot dip galvanised coatings on iron and steel articles.





BS 1363	Specification for 13A fused plugs and switched & unswitched socket outlets.





BS 1432	Specification for copper for electrical purposes. Strip with drawn or rolled edges.





BS 1433	Specification for copper for electrical purposes. Rod & bar.





BS 1449	Part 2 'Marine Grade' Stainless Steel.





BS 5345:	Code of Practice for the selection, installation and maintenance of electrical apparatus for use in potentially explosive atmospheres (other than mining applications or explosive processing and manufacture). This is primarily concerned with the classification of hazardous areas and the selection of appropriately certified equipment for those areas.





BS 5490	Classification of degrees of protection provided by enclosures.





BS 5493	Code of Practice for Protective Coating of Iron and Steel Structures against corrosion.





BS 5501:	Electrical apparatus for potentially explosive atmospheres.


Part 1 General requirements 


Part 5 Flameproof enclosures 


Part 6 Increased safety


Part 7 Intrinsic Safety 'i'





This describes the requirements for equipment for use in  hazardous areas.





BS 5750	Quality Systems. Part 1 Specification for design manufacture & installation.





BS 6387	Performance requirements for cables required to maintain circuit integrity under fire conditions.





BS 6513	Wide-band Cable Distribution Systems.





BS 6651	Protection of structures against lightning.





BS 6656:	Guide to Prevention of inadvertent ignition of flammable atmospheres by radio-frequency radiation Revised 1991.





BS 6701:	Code of practice for installation of apparatus intended for connection to certain telecommunication systems





BS 7430	Code of Practice for Earthing (Formerly CP 1013 : 1965)





BS CP 3	Chapter V : Part 2 Wind Loads.





Constrado Publication 





Wind Forces on unclad Tubular Structures.





International Electrotechnical Commission





IEC 79	Electrical Apparatus for Explosive Gas Atmospheres





IEC 331	Fire resisting characteristic of electric cables.





IEC 332	Tests on electric cables under fire conditions.





IEC 754	Part 1 Determination of the amount of halogen acid gas evolved during the combustion of polymeric materials taken from cables.





Factory Mutual Research Corporation (USA)





FMRC 3600	Electrical Equipment for Use in Hazardous (Classified) Locations, General Requirements





FMRC 3610	Intrinsically Safe Apparatus and Associated Apparatus for use in Class I, II and III, Division 1 Hazardous (Classified) Locations





FMRC 3611	Electrical Equipment for Use in Class I, Division 2; Class II, Division 2; and Class III, Division 1 and 2 Hazardous Locations





FMRC 3615	Explosion proof Electrical Equipment, General Requirements





FMRC 3620	Purged and Pressurised Electrical Equipment for Hazardous (Classified) Locations





BP Group Documents





RP 12-2	Electrical systems and installations -electrical equipment in flammable atmospheres and combustible dusts





RP 12-16	Electrical systems and installations earthing and bonding





RP 30-8	Electromagnetic Compatibility for Instrument and Control Systems.





RP 59-7 	Electromagnetic Compatibility for Telecommunications Systems





RP 59-9	Selection and use of Telecommunication systems for oil/gas terminals, process plants,  refineries and chemical plants.





British Telecom Standards - Cable Specifications





CW 1308	Internal Telephone Cable


CW 1198	External Armouring of Telephone Cables


CW 1128	External Telephone Cable





Underwriters Laboratory (USA)





ANSI/UL 913	Intrinsically Safe Apparatus and Associated Apparatus for use in Class I, II, and III, Division I, Hazardous (Classified) Locations
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