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1. [bookmark: _Toc508267567]Appendix 15/1 Motorway Communications
[bookmark: _Toc508267568]Introduction
[TQ12] It shall be the responsibility of the Contractor to comply with the Specification for Highways Works Series 1500 Motorway Communications. This includes any interim guidance documentation produced by the Overseeing Organisation that supersedes the Series 1500 Motorway Communications Specification or any part, Section or Clause thereof in conjunction with this document. In the event of any contention between the Works Information and the Manual of Contract Documents for Highway Works then this Works Information shall take precedence.
[TQ12] It shall be the responsibility of the Contractor to comply with the appropriate HCD, MCX suite of drawings or any interim guidance documentation produced by the Overseeing Organisation that supersedes the MCX suite of drawings or any part, Section or Clause thereof in conjunction with this document.
[TQ12] It shall be the responsibility of the Contractor to obtain and comply with all relevant Highways England Position Statements and Major Project Instructions. The Contractor shall obtain copies of these from the Highways England Project Sponsor. The Contractor shall seek approval from the Overseeing Organisation for any deviation from these statements. In the event of any contention between the position statements and/or MCHW and/or this works information then guidance should be sought from the Designer.
To maintain paragraph numbering consistency across revisions, this Appendix does not follow the numbering order of the MCHW Volume 1 Series 1500 Specification. Additional main clauses are added to the end of each main section, if required.
[bookmark: _Toc508267569]General Requirements
[TQ12] Within this specification appendix, reference to the Overseeing Organisation relates to the Project Manager.
Within this specification appendix, reference to the ‘Contractor’ relates to the Delivery Partner.
Where the Contractor deems it necessary to access ‘live’/operational motorway communications equipment/infrastructure, appropriate permits shall be obtained from the relevant specialist contractor.
The Contractor shall liaise with the Regional Control Centres to inform them of works being carried out and any impact this will have on operations.
The installation of the longitudinal cabling and transmission equipment will be carried out by the Telecommunications Service Provider (herein referred to as either ‘NRTS’ or the ‘NRTS Contractor’). The Contractor shall be required to provide and install cable ducts and cabinets as detailed within this specification prior to the NRTS Contractor installing cables. The Contractor shall provide access to site to the NRTS Contractor during the Contract period as necessary for the NRTS Contractor to install cables, terminate cables, install equipment and to test and commission cables and equipment. 
The Contractor shall be responsible for the decommissioning of the current installation and the installation and testing of local cabling. The Contractor shall be responsible for the removal and disposal/packaging as necessary. Some of the removed equipment shall be removed from site by the appointed Contractor, stored and re-used, if necessary, as part of the permanent Works. With regard to the decommissioning/re-use of existing equipment, the Contractor shall refer to the Specification Series 200, Appendix 2/1, 2/3 and Series 200 drawings. Prior to decommissioning, the NRTS and Regional Technology Maintenance Contractors (RTMC) shall disconnect all appropriate cables and equipment from their network
The Site Data shall be prepared by the Overseeing Organisation, who shall arrange for its testing and loading onto the existing Control Office Base System in accordance with the Construction Programme requirements.
The Contractor shall be aware of their obligations with regards NRTS responsibilities and apparatus as detailed in Appendix 15/3. NRTS Registered Documents – in particular the document “NRTS Special Requirements: Highways England Contractors Obligations (GC-PS037)” (document reference GYS/RGD/PRS/0048). Where reference is made within the NRTS documents to the Contractor’s design, the Contractor shall be aware that this is not their responsibility and is responsibility of the Overseeing Organisation.
The Contractor shall refer to schedules 15/70/2, 15/71/2 and 15/72/2 for the design and installation of the superstructures of all masts, ROTTMs and post mounted AMIs in addition to the clauses of this specification.
[bookmark: _Toc508267570]Site Records
The Contractor shall hand mark-up all drawings for the production of AutoCAD as built drawings by others. The Contractor shall provide all necessary information so that these drawings can be produced in accordance with Clause 1504 and MCH 1652.
[bookmark: _Toc508267571]Provision of Cabinets, Cables and Ancillary Items
The Contractor shall provide suitable and manufacturer approved covered accommodation for all equipment supplied by the Overseeing Organisation and For all equipment supplied by the Employer, the Contractor shall provide suitable and acceptable covered storage, meeting the recommendations of the manufacturer and shall assume responsibility and liability for all such equipment until it is installed and passed into maintenance. The value of ‘free issue’ bulk purchase equipment for insurance purposes shall be determined by the Contractor based upon equipment quantities.
[TQ34, 58, 96] All power cables identified in Table 1‑1 on the Contract drawings will be provided by the Employer via the Highways England SMS bulk purchase mechanism via the Highways England SMS and (unless otherwise indicated) shall be installed by the Contractor.
	Document Reference
	Description

	CABLE-0097-1-000
	Non-Armoured Energy 35mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 1000m

	CABLE-0098-1-000
	Non-Armoured Energy 50mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 1000m

	CABLE-0099-1-000
	Non-Armoured Energy 70mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 1000m

	CABLE-0100-1-000
	Non-Armoured Energy 95mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 500m

	CABLE-0101-1-000
	Non-Armoured Energy 120mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 500m

	CABLE-0116-1-000
	Non-Armoured Energy 10mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 1000m

	CABLE-0117-1-000
	Non-Armoured Energy 25mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 1000m

	CABLE-0204-1-000
	Non-Armoured Energy 4mm^2 3-Core (Bu, Bn, Gn/Y) 230v - 500m


[bookmark: _Ref500872003]Table 1‑1
The Power Distribution Units (PDUs) for the communications and sign lighting equipment on the gantries shall be housed within the Gantry Cabinet. The sign lighting PDU shall be complete with contactor and a remote photo electric cell, which shall be mounted on the gantry boom above the verge.
The connectors for the power supply cable connections to the AMIs shall be of the Marechal DSN range and rated at 16 amps, pin configuration shall be to match the fixed plugs on the rear of the AMIs. The connectors for the power supply cable connections to the AMIs shall be in accordance with Specification TR2033.
The Data Link Connection Boxes (DLCB) for the post mounted AMIs shall be of the 9902 ATM type.
The Data Link Connection Box (DLCB) 9905 for the MS4 Message Sign shall be on the MS4 frame.
The 2m Cat 5e lengths of cable required for the connection of outstation equipment to the NRTS SDPs will be supplied through the Highways England Stock Management System. The Contractor shall agree the process of connecting this cable to the NRTS SDP with the NRTS Contractor in advance of the SAT 2 commissioning.
Details of cabinets and cables are shown on Contract Drawings and listed within the Schedules given in Table 1‑2.
	Document Reference
	Description

	HA549348-AMAR-HMC-SWI-SP-YI-000012
	15/1/10 – Electricity Interface Schedule

	HA549348-AMAR-HMC-SWI-SP-YI-000013
	15/1/11 – 609 P Cabinet Schedule

	HA549348-AMAR-HMC-SWI-SP-YI-000014
	15/1/12 – 600 Equipment Cabinet Schedule

	HA549348-AMAR-HMC-SWI-SP-YI-000015
	15/1/13 – Power Cable Schedule

	HA549348-AMAR-HMC-SWI-SP-YI-000016
	15/1/14 – Loop Feeder Cable Schedule


[bookmark: _Ref500850204]Table 1‑2
[bookmark: _Toc508267572]Type 609 Electricity Interface and Rural Power Cabinets
The Contractor shall install ancillary items, in accordance with HA drawing number MCX 0164 and any modifications identified in the Works Information, at type 609 EI cabinets shown on the Contract Drawings. The Contractor shall note that not all EI Cabinet fuses are rated at 40A, specific EI cabinet fuse ratings shall be provided within 15/1/10 – Electricity Interface Schedule (HA549348-AMAR-HMC-SWI-SP-YI-000012).
The Contractor shall ensure that the brass earth block installed within a 609 EI cabinet and 609 P cabinet shall be capable of terminating the 25 mm2 c.s.a. c.p.c. cable core.
With reference to MCX 0164, 609 EI Cabinet, the Contractor shall supply and install a top flange plate, as per items 18 to 22 of sheet 3, in addition to the bottom flange plate assembly. All polycarbonate enclosure cover screws shall require the use of a screw driver to remove. The enclosure cover screws shall accept both a slotted and pozidrive screwdriver. Wing head quick release screws, as specified on HA drawing number MCX 0164, shall not be permitted since these do not provide compliance with BS 7671.
The Contractor shall supply and install all ancillary items for rural power cabinets as shown on the Contract Drawings and in accordance with MCX 0165. 
The Contractor shall note that some sites require the installation of multiple type 609 EI cabinets at the same location. These shall be installed ‘in a row’ in the fenceline in accordance with MCX 0146, with a suitable gap between each 609 EI. The fenceline shall not continue between each 609 EI, rather the whole ‘suite’ of 609 EIs shall be installed and the staggered fence arrangement in place at either end of the 609 EI ‘suite’.
The Contractor shall note that some sites require the installation of a non-standard 3-phase cabinet. These sites shall be installed in accordance with MCX 0146, making allowance in the fenceline for the larger 3-phase cabinet.
Where existing 609 EI cabinets are not located in the fenceline, the Contractor shall relocate the cabinet to the fenceline in accordance with MCX 0146.
[bookmark: _Toc508267573]Portal Gantry Power Cabinets
The Contractor shall supply and install all ancillary items for 600 Gantry Power Cabinets at gantry sites as shown on the Contract drawings, in accordance with scheme drawings listed in Table 1‑3 [TQ32] M6 Junction 13-15 SM ‘Electrical Installation Drawings – 600 Gantry Power Cabinet’ HA549346-JAJV-TEL-SG_600-DR-TE-001 to 021 vP01 
	Document Reference
	Description

	HA549342-AMAR-HMC-SWI-DR-YI-903123
	600 Gantry Power Cabinet Dual Span Standard Circuit  Diagram

	HA549342-AMAR-HMC-SWI-DR-YI-903124
	600 Gantry Power Cabinet Cabinet 600 MK6 MODS - Parts

	HA549342-AMAR-HMC-SWI-DR-YI-903125
	600 Gantry Power Cabinet Cabinet 600 MK6 MODS - GA

	HA549342-AMAR-HMC-SWI-DR-YI-903126
	600 Gantry Power Cabinet Notes

	HA549342-AMAR-HMC-SWI-DR-YI-903127
	600 Gantry Power Cabinet Parts List

	HA549342-AMAR-HMC-SWI-DR-YI-903128
	600 Gantry Power Cabinet Dual Span Standard GA Supply Side

	HA549342-AMAR-HMC-SWI-DR-YI-903129
	600 Gantry Power Cabinet Dual Span Standard GA Remote Side

	HA549342-AMAR-HMC-SWI-DR-YI-903130
	600 Gantry Power Cabinet Single Span Standard Circuit Diagram

	HA549342-AMAR-HMC-SWI-DR-YI-903131
	600 Gantry Power Cabinet Single Span Standard GA Supply Side

	HA549342-AMAR-HMC-SWI-DR-YI-903132
	LIGHTING GANTRY PANEL


[bookmark: _Ref500854168]Table 1‑3 
The contractor shall supply and install all ancillary items for 609 power cabinets at cantilever gantry sites as shown on the Contract Drawings and in accordance with MCX0170.
[bookmark: _Toc508267574]Cables
Communications cable shall consist of copper communications and feeder and detector cables to Specification TRH2583, data connector cables to gantry mounted devices to Specification TR2033
Power cable for communications systems shall consist of energy cable to Specification TRH2583, connector cables to gantry mounted devices to Specification TR2033.  The Contractor shall ensure that cables installed on gantries are will be supplied with weatherproof assemblies in accordance with MCX 0071.
The communications cable requirements are as shown on the Construction drawings and will comprise of non-armoured cables. The Contractor shall note that the longitudinal communications network cable and any local NRTS cables shall be provided, installed and tested by the NRTS Contractor.
The Contractor shall note that the communication cables from the NRTS Service Delivery Points to the longitudinal communications cables (copper and fibre) will be installed and terminated by the NRTS Contractor.
[bookmark: _Toc508267575]Cable Installation
The Contractor shall install the power and communication cables as shown on the Contract Drawings and listed within Table 1‑4, including multi-pair copper local communication cables and power cables. The installation of longitudinal cables and tie cables to the longitudinal network will be the responsibility of the NRTS Contractor. The cable and cable duct routes are shown on the Contract Drawings and in accordance with the MCX drawings and NRTS standard drawings.
	Document Reference
	Description

	HA549348-AMAR-HMC-SWI-SP-YI-000015
	15/1/13 – Power Cable Schedule

	HA549348-AMAR-HMC-SWI-SP-YI-000016
	15/1/14 – Loop Feeder Cable Schedule


[bookmark: _Ref500855064]Table 1‑4
Cables shall be installed through cable ducts and chambers in accordance with the Contract Drawings, Drawing MCX 0873 and the NRTS standard drawings. Cable duct allocation shall be generally in accordance with MCX 0873 sheet 2 and will be subject to confirmation by NRTS Genesys, who is responsible for duct space allocation. The Contractor shall note that the NRTS MM-Lite solution includes a 96OF cable and two 10-pair cables in place of 24OF cable and 40-pair cable that are shown on MCX 0873 sheet 2.
The Contractor shall note that it may not be practical to install cables through intermediate chambers in one operation without compromising the minimum bending radius of the cable, or exceeding the maximum pulling strain of the cable. Where required, cables shall be lubricated using a purpose made lubricant pump which ensures a consistent and uniform application. 
The material of cable glands supplied and installed by the Contractor for the termination of cables shall be selected to avoid electrolytic corrosion between the cable gland and the equipment/junction box. The Contractor shall note that type E1W cable glands do not need to be fabricated from aluminium unless the material of the equipment housing or junction box is aluminium or aluminium alloy. The Contractor shall refer to HA drawing number MCX 0486 for details of suitable gland types. Cable glands that are supplied that are not listed on HA drawing number MCX 0486 shall be subject to the acceptance of the Overseeing Organisation.
[bookmark: _Toc508267576]Installation of Cabinets and Signal Posts
The Contractor shall install cabinet plinths, chambers, cable ducts and areas of hard standing as shown on the Contract Drawings. The Contractor shall install cabinets in the same sequence as shown on the Contract Drawings.
The Contractor shall install cabinet plinths (in a level and upright position) for standard HA type 600 and 609 cabinets, areas of hard-standing, paving and steps in accordance with HA drawing numbers MCX 0139, 0140, 0145, 0811, 0812 and 0830 and NRTS standard drawings, or in an alternative layout accepted by the relevant parties (NRTS, the Overseeing Organisation and any maintenance service providers). Special attention shall be paid to NRTS documents GYS/RGD/TSP/0800 Section 5.1 and GYS/RGD/TSP/0056 Section 4.4.1 ‘Access Infrastructure’.  Paving shall be installed around cabinets and chambers as detailed in Appendix 11/1 or in an alternative layout accepted by the relevant parties (NRTS, the Overseeing Organisation and any maintenance service providers). Cable ducts shall be installed as detailed in Appendix 15/2 and the Contract drawings, and in accordance with HA drawing number MCX 0811.
The Contractor shall install the plinth 610 foundation in advance of type 609 and type 600 cabinet installation. The foundation size for the cabinets installed under this Contract shall be 900 mm x 900 mm x 300 mm deep. The plinth 610 metalwork will be available as Bulk Purchase to the Contractor. Where foundations are cast in-situ the foundation shall be allowed to cure for at least seven days before a cabinet or signal post is erected on the foundation. Foundations cast in-situ shall be adequately protected during the curing period and shall be finish type U4.
[bookmark: _Toc508267577]Installation of Telephone Posts and Housing
The Contractor shall install foundations and paved areas for the installation of Telephones Type 354 as shown on the Contract Drawings, in accordance with drawing No MCX 0983, as appropriate to the kerb and safety fence detail. The Contractor shall comply with the general installation notes on drawing number MCX 0983 sheet 2. MCX 0983 sheet 5 (Verge, Safety Fence, No Kerb) will be provided by the Overseeing Organisation if required.
The Contractor shall install Telephones Type 354 at the locations identified on the Contract Drawings in accordance with the requirements of HA drawing MCX 0983. The Contractor shall ensure that any telephones when not in use are suitably covered using bulk purchase “Not in Use” telephone bags. The Contractor shall supply the provision of a second opaque coloured bag supplied by the Contractor and to be placed underneath the free issue telephone bag. is a requirement.
[bookmark: _Toc508267578]Termination of Optical Fibre Communications Cables
The Contractor shall note that the NRTS Contractor will terminate 96 OF longitudinal cable, and any tie cables, within a Cable Joint Enclosure (CJE) located in a Type A chamber adjacent to either the NRTS or shared (NRTS / Highways England) equipment cabinets.
The Contractor shall note that the NRTS Contractor shall terminate all 96 fibre ‘longitudinal’ cable and any tie cables within Cable Joint Enclosures that are located in  Type A chambers adjacent to the NRTS or shared NRTS/HA equipment Cabinets and the tie cable within the NRTS or shared NRTS/HA equipment Cabinet.
[bookmark: _Toc508267579]Termination and Jointing of Power Supply Cables for Communications
The Contractor shall note that power cables to portal gantries from the adjacent roadside cabinets Type 609 P or Type 600 GP cabinets shall be armoured type to Specification TRH 2583 and glands for the 609 P Cabinet and 600 GP cabinet shall be selected accordingly. The BS 6121 E1W type cable glands may require a smaller diameter hole when the 609 P Cabinet bottom flange is drilled compared to that required for cable glands for non-armoured cable. Within the dry heated area of a Type 600 Cabinet where the 600 GP cabinet includes a non-standard gland plate, BS 6121 type BW cable glands may be used as an alternative to E1W type cable glands.
For the termination of armoured power cables or flexible mains cables that incorporate a braid the Contractor shall supply and install cable glands to BS6121 type E1X. The internal components of cable glands shall be selected and sized to suit the flexible braid. The braid as well as the c.p.c. core shall be connected to the satisfaction of the Overseeing Organisation.
The material of cable glands supplied and installed by the Contractor for the termination of power cables shall be selected to avoid electrolytic corrosion between the cable gland and the equipment/junction box. The Contractor shall note that aluminium cable glands are not required unless the material of the equipment housing or junction box is aluminium or aluminium alloy. The Contractor shall refer to drawing number MCX 0486 for details of suitable gland types. Cable glands may be supplied that are not listed on drawing number MCX 0486 subject to the acceptance of the Overseeing Organisation.
The Contractor shall terminate power cables to Type 600 and 609 Cabinets in accordance with the requirements of Contract Drawings or HA drawing numbers MCX 0156, 0164, 0165, 0170 and the Contract Drawings as applicable.


[bookmark: _Toc508267580]Earthing, Bonding and Lightning Protection
The Contractor shall supply and install bonding cables and cable tray ‘fish plates’ to maintain equipotential bonding between sections of cable tray, the gantry structure and distributors 901, AMI, MS4 and GPJB in accordance with the requirements of BS 7671 and BS 7430. Where the bonding conductor to an AMI or MS4 forms a flying lead that cannot be secured along the whole cable length to the cable tray or the gantry structure a flexible equipotential bonding conductor, with a minimum c.s.a of 16mm2 shall be installed.
The Contractor shall provide an earth bonding point to each leg of portal and cantilever gantries to facilitate the installation of a lightning protection earth system and where necessary install an earth electrode(s) and conductor(s) in accordance with the requirements of drawing number MCX 0509 sheets 1 and 2, BS EN 62305 and BS 7430.
The Contractor shall ensure that all Lightning Barriers, including the Ethernet Lightning Barriers for MS3 are bonded to the 600 cabinet main earth terminal.
[bookmark: _Toc508267581]Labelling and Numbering
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]All Type 600 and 609 Cabinets and any non-standard cabinets shall be labelled by the Contractor in accordance with the requirements of HA drawing number MCX 0145 (sheets 1 and 4). The Contractor shall produce a schedule (or update an existing schedule) of these labels for approval by the Overseeing Organisation. Labels on cabinets shall be placed on the side of the cabinet (or the door) facing the carriageway and shall have black characters on a white background. In the case of engraved labels, they shall be fixed to the cabinet using 4no corner fixing stainless steel pan-head screws, washers and nuts. Engraved labels shall not exceed 300 mm long to avoid fouling the return on the cabinet doors and shall be fixed centrally in the horizontal plane.  
Type 609 EI Cabinets shall be provided with a label as shown on HA drawing number MCX 0146 on the door facing towards the motorway. A second identical label shall be installed on the rear door of each EI Cabinet to allow the DNO to identify the cabinet from the adjacent non-motorway land.
The Contractor shall remove existing cabinet, equipment and cable labels on any communications system that will require replacement labels as a consequence of modifications carried out to the existing network.
The Contractor shall install NOMAD bar code labels to all new cabinets, cables, equipment and infrastructure as shown on HA drawing number MCX 1026.
At post mounted AMI locations (entry stop), the Post Type 75 located farthest from the edge of carriageway that houses the DLCB Type 9902 (ATM) shall have the electrical safety label as shown on drawing number MCX 0306 sheet 3 ‘fig 2’ fitted to the outside of the door and shall have label Type ‘D’ that is shown on drawing number MCX 0171 sheet 2 fitted inside the door. The geographic address label, also shown on drawing number MCX 0145 sheet 2 shall be affixed on the Post Type 75 nearest to the edge of carriageway, unless instructed otherwise by the Overseeing Organisation.
The Contractor shall install labels on all telephones type 354 in accordance with Drawing MCX 0983. The Contractor shall note that the telephone direction arrows, as per the HA HCD drawings, on existing marker posts shall require amendment to reflect the new emergency telephone locations. The locations and type of any amendment shall be agreed with Overseeing Organisation prior to work on site.
The Contractor shall supply and install cable labels in accordance with the requirements of HA drawing number MCX 0872. Cable labels shall indicate the destination of the remote end of the cable.
For all labels fitted to non-standard equipment, the material used for engraved labels shall conform to the requirements of HA drawings MCX 0145 and MCX 0171 sheet 2.  The material used for stick on printed labels shall conform to the requirements of MCX 0171 sheet 2. Electricity warning labels in accordance with the requirements of HA drawing MCX 0145 sheet 1 shall be fitted to all cabinet doors and enclosure cover plates. Smaller sized labels shall be fitted on internal assemblies as required.
[bookmark: _Toc508267582]Removal and Re-Siting of Existing Equipment
The existing equipment to be retained is identified on the Contract Drawings and within Specification Appendix 2/3. Details of MS3s to be retained are shown in Table 1‑5also note the requirement to install new 3x18 MS3s on existing cantilever structures that are to be removed from their current locations, refurbished and relocated to either new foundations or existing portal gantries.
	Existing Location
	Proposed Location
	Comment

	J13 SB, MP 74/4B+41
	CH 4341
	MS3 signs are IP compatible. The Contractor shall retain, store safely off-site, and reinstall on a superstructure at the new location. For superstructure details (including new or refurbished) refer to the Series 1800 Specification Appendices.

	J13 SB, MP 75/1
	CH 5010
	

	J15a SB, MP 105/7+61
	CH 35730
	MS3 signs cannot be retained. The Contractor shall procure a new v2IP MS3 and install on a superstructure at the new location. For superstructure details (including new or refurbished) refer to the Series 1800 Specification Appendices.

	J15a SB, MP 106/4+58
	CH 36746
	


[bookmark: _Ref500856682]Table 1‑5
The Contractor shall maintain existing 3x18 MS3 functionality during construction for 1no. MS3 J13 and 1no. MS3 J15a, via either utilising the NRTS wired network or via SPICE. The requirements shall be agreed with NTIS and the East Midlands associated RCC in line with the Construction Programme.
The existing equipment to be removed is identified on the 200 Series Contract Drawings.
Motorway communications equipment and infrastructure made redundant by this scheme shall be removed and disposed of by the Contractor. Prior to any disposal, the Contractor shall ascertain whether the equipment is required by the appropriate Highways England Technology Maintenance Service Provider, NRTS Contractor, or can be returned to Highways England Bulk Purchase stores.
[bookmark: _Toc508267583]Trial Pits
Trial pits shall be excavated by the Contractor as necessary to implement the construction. The requirements for exposing the ends of existing Longitudinal Ducts and Transverse Ducts are identified in Appendix 15/2.
[bookmark: _Toc508267584]Cable Installation at Transmission Stations
Any modification or upgrade works that are required to Transmission Stations shall be completed by the NRTS Contractor, with the exception of new power cables with shall be installed by the Contractor.
[bookmark: _Toc508267585]Modifications to Existing Cabinets
Where necessary, the Contractor shall remove and retain cabinets for re-use in accordance with the requirements of this specification and those as detailed within specification and as detailed within the Contract Drawings.
The Contractor shall liaise with the DNO to arrange for Electricity Interface cabinets to be isolated by the DNO prior to any modifications. The Contractor shall agree timescales for disconnecting and reconnecting the supplies with the DNO and ensure that these are programmed in to the Construction works.
[bookmark: _Toc508267586]Closed Circuit Television (CCTV)
CCTV will be used by operators to manage the motorway network thus full CCTV surveillance coverage is required for the scheme in all light conditions. This will be accomplished by provision of new The Contractor shall supply and install PTZ CCTV cameras with IR lighting on new masts at locations shown on Contract drawings and within Schedules given in Table 1‑6, and to be supplied and installed by the Contractor in accordance with the requirements detailed in Appendix 15/72. 
The Contractor shall install TVSS TVOS at those locations shown on Contract drawings and within schedules given in Table 1‑6 described within this Appendix and shall arrange to interface them into the National Roads Telecommunications System (NRTS) network as defined in MCH 1959.
	Document Reference
	Description

	HA549348-AMAR-HMC-SWI-SP-YI-000023
	15/72/1 – CCTV Schedule


[bookmark: _Ref500857762]Table 1‑6
At existing camera locations, current CCTV equipment is to be replaced by equipment conforming to the HA low light capability specifications. Redundant equipment is to be removed as detailed in Appendix 2/1. The requirements for retention, or removal, of existing camera sites is detailed within the Contract drawings and Appendices 2/1 and 2/3. Due to the additional loading imposed by IR CCTV, the design does not utilise existing masts for new IR CCTV installations. Existing masts shall not be used for this purpose without approval of the Overseeing Organisation.
Upon completion of the works, the East Midlands Regional Control Centre (EMRCC) will assume operational responsibility for these cameras.
The Contractor shall install and commission all necessary TVSS TVOS equipment in accordance with MCG 1101, which shall comprise the camera, the zoom lens, the housing, the Pan & Tilt unit, mast cable, route cable, HA Address Plug and camera termination unit (including interfaces to external comms and power networks).
All non-volatile site data for each TVSS TVOS shall be stored on a HA Address Plug which will interface to the camera termination unit.  The data contained on this Address Plug shall be loaded by the TVSS TVOS during initialisation.  The Contractor shall permanently attach the HA Address Plug to the type 600 cabinet during installation.  These Address Plugs shall be programmed by the Contractor.  The Contractor shall note that the information required to programme the HA Address Plugs shall be submitted to NRTS on a MCH1885 Site Data form in order to obtain IP address information & camera number details. The Overseeing Organisation will approve the MCH1885 forms before they are submitted to NRTS.
The Contractor shall install all rack mounted equipment for the TVSSs into either existing or newly installed cabinets. Power for the type 600 cabinet is derived from the local 609 Power cabinet.
Transmission of video and data (from the roadside to the RCC) will be provided by NRTS.
[bookmark: _Toc508267587]Enforcement Equipment
The Contractor shall, unless instructed otherwise by the Overseeing Organisation or within this Appendix, comply with the Highways England Information Statement (HADECS v3 (Side Fire) Scheme Guidance Final v4.0)
[TQ84] The foundation for EAV poles is detailed within the 1600 Series Specification (and associated Appendices). Where this conflicts with Highways England Information Statement (HADECS v3 (Side Fire) Scheme Guidance Final v4.0), the 1600 Series shall take precedence.
[TQ85] The Contractor shall identify any non-compliance with the Highways England Information Statement (HADECS v3 (Side Fire) Scheme Guidance Final v4.0) and obtain the agreement of the Designer before proceeding.
The Contractor shall note that the installation and commissioning of the HADECS equipment on portal gantries at nominated sites and the final connection of power and data cables to the HADECS equipment both on the gantry and within the secure 600 roadside cabinets will be carried out by a specialist contractor working on behalf of Highways England. The HADECS equipment will normally be installed following the installation of the AMI signals. The Contractor will liaise with the Specialist Contractor to determine Traffic Management requirements and should allow time in the programme for this activity.
The Contractor shall note that the Enforcement equipment requires specific, nonstandard cables to be installed on the gantry. Details of the installation process and testing requirements shall be obtained by the Contractor from the specialist HADECS supplier.
The Contractor shall supply, install and test power and data cables for the Digital Enforcement Equipment (HADECS), where requested by the specialist HADECS supplier.
The Contractor is responsible for the procurement, installation and ducting of secure cabinets which meet the requirements of MCE1229 for all HADECS sites in line with the design drawings.
The Contractor should be aware that these cabinets are not available through bulk purchase via the Stock Management System (SMS). The Contractor shall liaise with the HADECS Specialist Contractor and supply a secure Type 600 Cabinet to MCE 1229, which is to be specified to be of similar appearance to a standard 600 cabinet but with added security as noted in Highways England Information Statement (HADECS v3 (Side Fire) Scheme Guidance Final v4.0 Section 3).
The Contractor shall be aware that a number of Perceived Enforcement Gantries are required to be fitted out with dummy HADECS enforcement equipment. The Contractor shall liaise with the HADECS Specialist Contractor to determine any specific dummy site requirements for installation.
The Designer will be responsible for the production of the Evidential Trail package in accordance with Highways England document - Evidential Trails for Enforcement Systems Chapter 2: Preparing an Evidential Trail for HADECS
The Contractor shall support the Designer with the preparation of the evidential trail by providing, documentation, drawings and supporting information identified in the Highways England document - Evidential Trails for Enforcement Systems Chapter 2: Preparing an Evidential Trail for HADECS as required by the Designer.
[bookmark: _Toc508267588]Safeguarding the network
The Contractor shall agree all bypass proposals with NRTS.
The Contractor shall provide a schedule detailing the dates of proposed equipment deactivations, suspensions or disconnections, for agreement with the Overseeing Organisation and the respective RCC. (This is not to be confused with the Site Data Design load programme, which is a separate activity).
[bookmark: _Toc508267589]Gantries for Motorway Signals
Details of cables and electrical equipment for traffic signs and signals is shown on Contract Drawings listed in Appendix 0/3 and Schedules listed in Appendix 0/4.
[bookmark: _Toc508267590]Installation of ancillary items
[Moved from 1.4] The 901C shall be mounted on the MS4 frame.

[bookmark: _Toc508267591]Appendix 15/2 Cable Duct Requirements
[bookmark: _Toc508267592]General
The Contractor shall install cable ducts and chambers as shown on the Contract Drawings.
Where If existing cable ducts are proposed for reuse by are to be reused as shown on the contract drawings the Contractor, they shall prove these ducts prior to installation to ensure they are fit for purpose, as agreed with the NRTS representative. 
Where cable ducts for communication cables run close to road lighting cables or cable ducts for road lighting cables a minimum separation of 500mm in both the horizontal and vertical planes shall be maintained. Where there are areas of restricted verge that represent ‘pinch points’ where the 500mm separation cannot be achieved, including any overbridges and underbridges, then the Contractor shall provide the Overseeing Organisation with a schedule of these locations such that appropriate liaison and agreement can be made with third parties prior to the works commencing.
The longitudinal duct route shall be nominally 2m 3m offset from the edge of carriageway, as detailed on HA549348-AMAR-HGN-MLC-DR-CH-000001 (Typical Cross Sections – Sheet 1). or 1m offset from the rear of safety barrier.  Where the offset or the depth needs to change at gantry and cabinet sites the ducts shall be swept with a minimum bend radius of 2.5m.
Where ducts are laid across or within 500 mm of filter drains or safety fence, the ducts shall be surrounded with 150 mm of ST2 concrete in compliance with Clause 2602. Where a duct crosses a filter drain it may be necessary to provide additional drainage capacity or other measures to compensate for the volume occupied by the duct and associated concrete surround. The Contractor shall provide the Overseeing Organisation with details of the proposed arrangements for additional capacity or other measures for acceptance at least 2 weeks prior to the installation of any ducts. In the event that a duct route coincides with the line of a safety fence or filter drain an alternative duct line shall be determined. Any damage caused by the Contractor to existing drains shall be satisfactorily repaired and reinstated at no cost to the Overseeing Organisation.
The Contractor shall install Longitudinal and Local cable ducts in accordance with the requirements of HA drawing no. MCX 0814. For locations where the 600mm minimum depth of cover for Longitudinal Ducts (as shown on drawing no. MCX 0814 sheet 1) cannot be achieved, the Contractor shall protect the ducts with ST2 concrete to Clause 2602, thickness of ST2 concrete cover being 200mm. The Contractor shall produce a schedule of locations where this is the case, so approval by the Overseeing Organisation and NRTS.
The quantity and size of ducts required shall be as shown on Contract Drawings.
All communications ducts installed shall be purple in colour, unless otherwise stated in the Works Information or agreed with the Overseeing Organisation prior to installation.
Ends of ducts shall be perpendicular with the inside walls of chambers. The circularity of the ducts within the chambers shall also be checked with a mandrel to ensure that the ducts can be properly sealed with duct plugs. Any ducts failing the mandrel test shall be broken out and rebuilt into the chamber wall.
In line with HE Programme Instruction No 0010 and the NRTS departure ID 77957 provision of mechanical duct plugs will only be required for those ducts that connect directly into cabinets and buildings.
The Contractor shall provide a schedule of all duct plugs and inserts required by reference to the Scheme Cable and Duct Schematic drawings. This information shall be provided by the Contractor to the Overseeing Organisation not less than 14 days prior to the installation of ducting.
The Contractor shall note that carrier and other types of drains exist within the central reserve and verge.  Suitable replacement materials will be held by the Contractor on Site to effect any necessary remedial action in the event that the drains are disturbed, damaged or contaminated during the excavation works.
The use of flexible communications ducting installed in the verge shall not be permitted, unless agreed with the Overseeing Organisation. Its use shall only be accepted in particular circumstances and will be assessed on a site by site basis. The Contractor shall provide a schedule to the Overseeing Organisation detailing the locations for proposed flexible ducting, not less than 14 days prior to works commencing on site.
The Contractor shall expect third party inspection of all longitudinal and some local duct installations. This third party (NRTS) will require access to site to witness mandrel and air testing – the frequency of these visits will be agreed with the Overseeing Organisation prior to the duct installation works commencing on site.
[bookmark: _Toc508267593]Installation of Cable Ducts beneath Carriageway
Subject to proving each duct as per Clause 1533, existing cross carriageway ducts are to be utilised at the locations identified on the Contract drawings.
New cross carriageway ducts shall be provided at the locations identified within Schedule 15/2/4, all locations shall be provided with a minimum of 4x100mm duct unless otherwise shown on the Contract drawings. Open cutting of carriageways, for duct installation, shall not be permitted unless otherwise stated or agreed with the Overseeing Organisation.
Each new cross carriageway duct shall have four (or other quantity if stated on the Contract Drawings) 100mm diameter UPVC duct inserts (or as detailed on the drawings) to BS 4660 or BS 5481 or BS 3505 (Class C) or BS 3506 (Class C). Where communications cross carriageway ducts are ‘co-located’ with those required for lighting power supplies, at least a 500mm (horizontal and vertical) duct separation shall be maintained.
Ducts shall terminate within chambers at the locations shown on the scheme drawings and in accordance with the MCX 0800 series drawings.
Transverse Cable Ducts shall be constructed or existing transverse ducts extended in accordance with the requirements of HA drawing no. MCX 0814 sheet 3. The Contractor shall note the requirements of Note 2 on MCX 0814 sheet 3, with regard to ducts installed by trenchless techniques.
The Contractor shall excavate drive and reception pits for duct installation in accordance with Series 600 of the Specification for Highway Works and Appendix 6/3.
[bookmark: _Toc508267594]Chambers for Motorway Communications Cables
The Contractor shall install chambers as shown on the Contract Drawings and HA549348-AMAR-HMC-SWI-SP-YI-000018 (15/2/2 – Chamber Schedule).
The Contractor is responsible for setting the depth of chambers such that finished level of the cover and hardstanding area is at grade with any adjacent cabinet site, or at grade with the carriageway kerb / carriageway drainage channel at remote locations, in accordance with the requirements for paving and steps as detailed in Appendix 15/1.
Where chambers cannot be installed at grade the Contractor shall provide retaining wall structures or regrade the surrounding earth, coupled with guardrail as deemed appropriate and agreed with the Overseeing Organisation.
Where chambers are to be installed on the carriageway side of the vehicle restraint system an appropriate method of construction to allow vehicle trafficking should be agreed with the Overseeing organisation to prior to construction.
There shall be a minimum 600mm clearance around all sides of the chamber with the chamber cover fully opened, in accordance with NRTS requirements
The Contractor shall install tray work and neoprene pads at chamber locations as identified by the NRTS site representative to facilitate the installation of the NRTS communications joints.
Access chamber covers, including associated ratings and security requirements, are given in HA549348-AMAR-HMC-SWI-SP-YI-000018 (15/2/2 – Chamber Schedule). shall be rated to either BS EN 124 Class C250 or class D400 dependant on the installation location. At each EI location, lockable chamber lids shall be installed to prevent vandalism to the chamber and any installed cables.
The lifting effort required to open individual segments of the Type A and Type B chamber covers using a suitable lifting key shall not exceed 20kg in accordance with the Manual Handling Operations Regulation 1992.
All MIDAS loop chamber covers shall be manufactured in a composite material rated to BS EN 124 Class C250.  The Contractor shall note that the scheme Duct Schematic drawings show A Chambers situated adjacent to equipment sites to facilitate the jointing of large cross sectional area power cables. The Contractor shall note that chambers situated adjacent to 609 EI Cabinet sites, that are not directly on the longitudinal duct route, may be constructed as shallow Type A’ chambers with a minimum depth of 750mm.
There are no chambers to be installed in the live running carriageway.
The Contractor shall note that where chambers are located in areas of restricted verge, the use of ‘lift off and slide’ lids shall be used to facilitate maintenance access. No hinged lids shall be installed where the lids lift perpendicular to the carriageway.
Where the Contract Drawings indicate that new ducts are to be installed into an existing chamber, the Contractor shall agree with the Overseeing Organisation a suitable method, such as rotary coring, for forming holes in the wall of the existing chamber to accommodate the new ducts.  The ends of the new ducts shall be built in to the existing chamber wall and shall be finished flush with mortar designation.
Where the Contract Drawings indicate that a new chamber is to be installed on an existing duct route, the new chamber shall be constructed in brickwork.  The new chamber shall be constructed around the existing ducts and then each existing duct shall be cut back to finish flush with the walls of the new chamber. The Contractor shall agree with the Overseeing Organisation a method of cutting back the existing ducts in order to prevent damage to any cables that are contained therein.  The Contractor should note that existing ducts are likely to contain NRTS cables and therefore the special requirements in relation to NRTS detailed in Appendix 0/1 will apply.
The Contractor shall ensure that 2no. interrupter ports are provided at all ‘A’ chamber locations, in accordance with MCX 0815.
[bookmark: _Toc508267595]Requirement for Lifting Keys
Lifting keys shall permit the user to lift chamber covers of 20kg or less in accordance with the Manual Handling Operations Regulation 1992.  
Details of type of lifting keys shall be provided by the Contractor for the approval of the Overseeing Organisation. Upon completion of the Works and not less than 7 days prior to handing into Support Maintenance, the Contractor shall provide and hand over to the Overseeing Organisation for future maintenance appropriate chamber cover lifting keys, quantity to be agreed by the Overseeing Organisation.

[bookmark: _Toc508267596]Drainage
Details of sump, soak away or connection to highway drainage network, in accordance with the requirements of HA drawing no. MCX 0815 shall be provided by the Contractor.
[bookmark: _Toc508267597]Testing (ducts)
The installation of cables shall not commence until construction has been completed and tested to the satisfaction and approval of the Overseeing Organisation of the respective ducts, chambers, cabinets or telephone posts into which cables are to be installed. Cable ducts shall be pressure tested in accordance with SHW Clause 1533.3 before cable installation commences.
[bookmark: _Toc508267598]Ducts through Structures
Existing ducts through underbridge structures are to be re-used for this Contract where shown on the Contract Drawings.
New ducts through underbridge structures are to be installed at locations shown on the Contract Drawings.
New ducts through underbridge structures shall be continuous. 
New ducts through underbridge structures cast into surface level concrete shall have a smooth exterior wall.
[bookmark: _Toc508267599]Security Measures
For locations specified in HA549348-AMAR-HMC-SWI-SP-YI-000018 (15/2/2 – Chamber Schedule) the equipment schedules a Highways England approved lockable Chamber Cover shall be provided.
Lockable Chamber covers on chambers housing NRTS cables must be of a type approved by the NRTS contractor. See Appendix 15/3 for details.
[bookmark: _Toc508267600]Electricity Connections 
Details of electricity connections are provided in the Contract Drawings and HA549348-AMAR-HMC-SWI-SP-YI-000012 (15/1/10 – Electricity Interface Schedule).



Note: This section has been wholly updated since the previous revision (P01), in line with updates from NRTS and in response to TQ30. For clarity, it is not all highlighted as new but should be considered as such.
[bookmark: _Toc508267601]Appendix 15/3 Requirements of the Telecommunications Service Provider
0. [bookmark: _Toc508267602]Introduction
The requirements set out in Appendix 15/3 are those required by NRTS, the Telecommunications Service Provider (TSP) and are in addition to the requirements of the 1500 series. 
The TSP is the National Roads Telecommunications Contractor (NRTS), referred to herein as NRTS. The NRTS Contractor is currently Genesys but will change following the transition to NRTS2. Reference to NRTS, NRTS1 and NRTS2 shall all mean the NRTS Contractor in place, or in transition at any time
[bookmark: _Toc508267603]Programme Interface and Liaison
The Contractor shall engage with the NRTS contact personnel identified in 3.1.3, to establish a programme of works and communications protocol.  The Contractor shall agree with NRTS, the protocols to be followed by NRTS for both design and site works as applicable. This shall include induction requirements, notification periods, supervision and any additional measures such as those imposed by the Contractor on vehicular access. These shall be agreed on commencement of the works and any changes that the Contractor shall make must be notified to NRTS immediately. 
The Principal Designer and / or  Principal Contractor (either of whom may or may not be the "Contractor"), shall be expected to provide, on behalf of the Client, all appropriate sections of the Pre Construction Information and their Construction Phase Plan (Health & Safety information) that may affect the design or site works to NRTS. NRTS are to be provided with all applicable pre construction information that the CDM Regulations require
[bookmark: _Ref500867748]NRTS will require an Interface agreement to be drawn up on award. This shall include a memorandum of understanding between the Contractor and NRTS covering the period of the Works in respect of items covered under the scope of sub-clause 1502.2. This interface agreement shall be reviewed every 3 months. The NRTS point of contact for this scheme is the GeneSYS Regional Manager:
	Name:
	Andrew Hopes

	Tel:
	07917 628511

	Email:
	Andrew.Hopes@fluor.com

	Address
	GeneSYS, 

	
	9 Ridgeway, Quinton Business Park

	
	Quinton

	
	Birmingham

	
	B32 1AF


For general GeneSYS enquiries, the Network Operations Centre can be contacted on 08456 032239 or genesys.noc@fluor.com. Should an issue arise that requires escalation, the Scheme Client should be contacted. 
[bookmark: _Ref500868508]A schedule of GeneSYS's standard activities with their normal durations as listed in clause 1502.3 are described in ANNEX B from GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide”. The Contractor shall agree details with NRTS for each of the activities listed in ANNEX B.
The Contractor shall agree a programme with NRTS for the deactivation, re-siting and reactivation of telecommunication services and the removal of any services and associated equipment and infrastructure. This programme shall comply with the timescales detailed in 3.1.4.
[bookmark: _Ref500870267]The notice period required to be given by the Contractor to NRTS to attend site and remove equipment that is no longer required or requires resiting shall be agreed by the Contractor with NRTS. 
GeneSYS shall agree with the Contractor a schedule of requirements in respect of performing disconnections and connections to telecommunications service as part of the programming of the works. The Contractor shall confirm the programme and advise any changes to dates providing a minimum of 1 weeks notice.
The Contractor shall agree a schedule of meetings with NRTS, to satisfy NRTS requirements. All minutes will be prepared and distributed by the Contractor within 3 working days following the date of the meeting. Both the Contractor and NRTS will use these meetings to confirm any changes in process requirements.
The notice periods that the Contractor shall give NRTS for inspection and test witnessing activities that NRTS is required to undertake, are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide" Annex B. 
The Contractor must allow access at all reasonable times to NRTS to enable maintenance works to be carried out. The access protocols shall be agreed before the Contractor establishes the work site as part of the Principal Contractor's Construction Phase Plan required under CDM 2015. 
The Contractor shall install, maintain and remove network bypass ducts. The Contractor shall also provide a safe means of access to and alongside the route of the bypass and shall clear the route of vegetation and other obstructions including those in the vicinity of the bypass start and finish points. This status shall be maintained throughout the life of the bypass. The Contractor shall be responsible for managing the route during its life, ensuring that it is not endangered by other works by other contractors or is at risk through theft. The Contractor shall notify NRTS immediately in the event of any threat or actual damage to the bypass and provide whatever assistance is required by NRTS to repair or rectify such faults.   
Temporary Traffic Management and Roadspace bookings are the responsibility of the Contractor. The exception being for works wholly undertaken by NRTS and where the Contractor does not have existing or planned traffic management. The lead in period for roadspace bookings is dependent upon the Area Team requirements but unless otherwise notified shall be assumed to be not less than 12 weeks.
Where 3rd party access to a Transmission Station or Transmission Cabinet has been identified and required in Appendix 15/1, any planned work within a Transmission Station or Transmission Cabinet, must be prearranged with NRTS through the Permit to Work procedure known as Highways England PEWS (Planned Engineering Work System). Email genesys.plannedwork@fluor.com. Access may only be possible under NRTS supervision dependent upon the work involved and the risks associated with the work both physical and of service disruption. The Contractor shall allow a minimum of 2 weeks’ prior notification of the need to access a Transmission Station or Transmission Cabinet.
[bookmark: _Toc508267604]Location and Protection of the Telecommunications Service Provider's Infrastructure
All requests for location and marking out of NRTS existing buried equipment must be made through the NRTS NOC. As Built drawings showing NRTS assets will be provided in the first instance. Physical on site marking out can then be arranged through the ES1 process. This is described in NRTS Procedure GYS/RGD/USG/0039 "A guide to making NRTS requests". 2 weeks’ notice must be given for these works to be undertaken.
All works in the proximity of NRTS buried equipment involving excavation by hand or by mechanical means, must be carried out using a "Permit to Dig / Break Ground" procedure as described in HS(G) 47. Where there is any doubt over the location of buried services, the GeneSYS ES1 location procedure should be followed. This is a request for GeneSYS to locate and mark services on site. Where a significant risk to services has been identified during the design, a NRTS representative can attend site to monitor the Contractor's work. In such circumstances, 2 weeks’ notice is required. Particular attention shall be taken when using directional drilling when identifying buried services of all types and ownership.
Temporary cables, including bypasses, shall be installed in sacrificial ducting and routed to minimize disturbance, accidental damage or possible theft. The design, protection and programming of temporary cabling, the connections required, lengths involved and duration shall be agreed with NRTS. The use of existing or new ducted infrastructure for temporary cables (such as SPECS or power cables) shall only be permitted in exceptional circumstances. Advice shall be sought from NRTS in all instances.
NRTS are responsible for the installation of cabling for temporary ERTs up to a distance of 100m from the existing ERT location. Where the cabling distance is in excess of 100m, NRTS will charge.  
The Contractor shall be responsible for all setting out for NRTS works. The requirements for setting out to be employed shall be agreed in advance with NRTS. The Contractor shall refresh or reinstate any setting out, without charge, where damaged or otherwise corrupted by the actions of parties other than NRTS
[bookmark: _Toc508267605]Communication Services
The processes for design, including outline design, detailed design, design changes, departures from standard and any re-measured items (those with an extra-over rate) are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". ANNEX C of this guide references all GeneSYS standard drawings.
The requirements on the Contractor for the design, including design proving, to allow for cables to be installed across gantries by NRTS, shall ensure that that all cables can be installed entirely from the gantry bases and that NRTS will not require access to any part of the gantry above a point 2.0m above ground level. 
The process to agree with NRTS for any changes to the Telecommunications Services that are required (i.e. changes to those detailed in contract specific Appendix 15/1) shall be in the form of a written application for a change addressed to the NRTS Regional Manager. All such design change requests shall be allocated a unique reference number and an initial response shall be made within 7 working days. A register of design changes shall be maintained by the NRTS Designer and the status discussed at the regular design co-ordination meetings. The processes for design, including outline design, detailed design, design changes, departures from standard and any re-measured items (those with an extra-over rate) are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". 
The Contractor shall include for and liaise with NRTS to agree the allocation requirements within the Overseeing Organisations cabinets, including space and power supply load allocation, total power dissipation, and power supply distribution arrangements.
The Contractor shall include for and liaise with NRTS to agree the requirements in respect of the provision and updating of service configuration information related to the Telecommunications Services, including geographic, IP, URL or other electronic address information as appropriate to the Telecommunications Service and/or the roadside technology.
NRTS's additional requirements over and above Series 1500 for the construction of infrastructure including ducts, sub-ducts and cabinet bases are as described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". Of particular note: (a) Ducts shall be laid with granular bed and surround, unless specified to be cast into concrete. (b) Sub-duct colours shall follow a consistent orientation / pattern throughout. (c) Cabinet bases shall include a minimum of 2 x 100mm ducts or stub-ducts. (d) Multiple ducts shall be clipped together with manufacturers spacers and strapping at required intervals.
Where the Contractor is storing and installing cables for eventual handover to NRTS, the following measures shall be applied. (a) Cables shall be inspected and tested for sheath damage prior to installation to confirm that they are free from defects. (b) Cables shall only be installed within the ambient temperature limit criteria specified by the manufacturer. (c) Cables shall be drawn through ducts and chambers following good industry practice, with rollers used at change of direction and bellmouths used at duct entry points to prevent any sheath damage. (d) Lubrication can be used where permitted by the cable manufacturer.  (e) Cables shall not be drawn through ducts where either the existing capacity exceeds 60% by cross sectional area or will do after cable installation. (f) Power cables and communications cables shall never be placed in the same duct.
NRTS require all local ducts and sub ducts to cabinets and Transmission Stations to be sealed at both ends against water and vermin. The method of sealing shall be either mechanical duct plugs or a proprietary silicon or resin based system designed for cable duct sealing. Longitudinal ducts between chambers do not require sealing. Ducts across gantries and directionally drilled ducts shall also be sealed. Expanded Foam shall not be permitted. 
Where ducted infrastructure cannot be installed to the minimum depth requirements, the Contractor shall propose an alternative duct route to achieve the minimum depth or an enhanced protection system typically using a concrete slab spanning above the ducts. This proposal will be made to the CCWG for approval and will be dealt with on a site by site basis. The Contractor shall allow 4 weeks for the CCWG process.
Where existing ducts are interrupted or extended the resulting interface must provide a smooth, step free joint between the two ducts that will allow the free movement of cables and in particular the pulling through of new cables. The joint shall be resilient and pose no risk of coming apart to allow ingress of water, silt or roots. Joint shall be verified by mandrel if empty and by air testing between adjacent chambers.
NRTS will require suitable intermediate cable pulling pits along sacrificial ducts. It is the responsibility of the Contractor to satisfy themselves that sufficient pits have been provided. Should NRTS not be able to draw cables through the sacrificial duct using normal practices, the cost of all abortive and mitigation works will be the responsibility of the Contractor.
NRTS's additional requirements over and above Series 1500 for the construction of chambers are as described in GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". Of particular note: (a) Only Type A and Type B chambers are permitted. (b) All chambers shall have a sump and have positive drainage. (c) All chambers shall be founded on a ST4 concrete base and shall be backfilled full height with 150mm of ST2 concrete unless local geotechnical and wheel loading criteria can be demonstrated to negate this requirement. (c) All edges and joints in the chamber shall be sealed against water ingress. (d) The grade of chamber cover shall be suitable for the worst case wheel loading determined through risk assessment.  (e) The maximum depth of chamber measured from ground level, shall be 2000mm. 
The Contractor shall provide formal written confirmations (authorisations) to NRTS following suitable instructions and notices. This shall include confirmations to proceed and notice periods for installation of Telecommunication Services, activation of services, deactivation of services, trigger of payments to NRTS etc. The notice periods are as described in "GYS/RGD/TSP/0420 Working with GeneSYS - A Design Guide" ANNEX B
NRTS's Service Delivery Points and labelling are identified in Appendix 15/1. The Contractor shall use the SDP label agreed with NRTS in all correspondence.
The steps involved in the provision of new services by NRTS and the removal of old services, including information on cable pulling, cable termination and equipment provision are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". 
For network bypass cables:
The design process and involvement of the Designer and Contractor, together with the process of cutting over, are described in GeneSYS Procedure GYS/RGD/TSP/0420 ""Working with GeneSYS - A Design Guide"". ANNEX B of this guide includes the notice periods that the Contractor is required to give NRTS for installation and removal.  The guide also includes the impact of cutting over to the network bypass cables and the options and processes for keeping operational any existing services along the length of the network bypass cable.
Temporary cables, including bypasses, shall be installed in sacrificial ducting and routed to minimize disturbance, accidental damage or possible theft. The design, protection and programming of temporary cabling, the connections required, lengths involved and duration shall be agreed with NRTS. The use of ducted infrastructure for temporary cables (such as SPECS or power cables) shall only be permitted in exceptional circumstances. Advice shall be sought from NRTS in all instances.
Where the Contractor is required to terminate cables into cabinets containing operational circuitry, NRTS’s requirements for notification and attendance at each site to oversee all work within the cabinet for which NRTS is responsible is 2 weeks’ notice. On notification, if not before, NRTS will supply as built records for the cabinet and define the safe working protocols. For example, whether the cabinet requires isolation prior to work being carried out and who is responsible for this. There may be a specific sequence that must be followed and there may be a handover and handback process with signed record sheets describing the changes made.  
The requirements on the Contractor where NRTS is undertaking work on operational circuitry, including connections and disconnections from the live communications network is that the Principal Contractor shall define and supply a safe operation procedure from which NRTS will prepare a specific method statement. These protocols shall ensure that a fail-safe system is in place to allow works to proceed with zero risk of electrical injury or equipment damage.
[bookmark: _Toc508267606]Communications Infrastructure
Where the designers risk assessment has highlighted a need for arson or malicious damage prevention and hence security devices should be fitted to chambers, then these shall be provided and installed to the following specification: Fire prevention trays shall be compatible with the chamber manufacture and be installed beneath the frame and cover. They shall be fixed and sealed against the chamber walls to provide an airtight seal. The type of lockable chamber covers shall be agreed with NRTS. 
The requirements on the Contractor for the design, including design proving, to allow for cables to be installed across gantries by NRTS, shall ensure that that all cables can be installed entirely from the gantry bases and that NRTS will not require access to any part of the gantry above a point 2.0m above ground level. Where requested by NRTS, arrangements shall be made by the Contractor for the duct proving to be witnessed by NRTS.
The contractor shall prove the viability of existing ducts before committing to their use. For empty ducts, the default test required by NRTS is the pulling through of a mandrel. Where there is evidence that the duct contains silt or other debris, then cleaning, brushing and jetting may be needed to free up space. For empty ducts this cleaning operation shall be followed by the use of a mandrel. However, where the duct currently contains one or more cables and thus prevents use of a mandrel, the contractor needs to demonstrate to NRTS that the duct has been adequately proved and has the capability of accepting the new cables. The successful use of brushing or jetting over the full length of the duct, (i.e. from one end to the other, not half way from either end), will normally be acceptable evidence that the duct has been proved. The requirements of NRTS in respect of proving newly installed ducts including mandrel and air testing is described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". Copies of all record sheets shall be submitted within 7 working days or as otherwise agreed with NRTS.
[bookmark: _Ref500869927]Suitable access to all infrastructure shall be provided. An access for maintenance strategy shall be provided by the Contractor for NRTS approval. This shall contain details of proposed vehicle parking, walking distances, steps, ramps and whether the designer has highlighted specific restrictions (residual risk mitigation) that will need to be applied. For example access may only be possible during lane closures or during off peak hardshoulder closures in Managed Motorway sections.  All cabinet and chamber locations will have clear working zones surrounding them. This shall be a minimum of 600mm to at least 3 sides in accordance with Drawings GYS/RGD/MCX 0811 and GYS/RGD/MCX/0812. Cabinet doors shall be capable of opening to their full extent and not foul other obstructions such as other cabinets, paving, barrier, retaining walls or handrails.
The specification and design details for NRTS cabinets (whether wholly or partly the responsibility of NRTS) are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". This includes the environment (heating etc), security, space requirements and equipment layouts.
The electrical power requirements and heat output of telecommunications equipment used by NRTS are described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide".
NRTS may require the Contractor to install certain cables prior to the installation of their own cables. This is described in Appendix 15/1 and 15/2.
Where 40 pair and Optical Fibre cables are to be installed in the same duct, NRTS require the 40 Pair cables to be installed first. 
If the contractor is installing cable joints (CJE or AGJ) located within the same chamber or cabinet as NRTS cable joints, then the accommodation requirements shall be as described in GeneSYS Design Guide GYS/RGD/TSP/0420
The Contractor shall provide cable management fixings as shown on GYS/RGD/MCX/0815_02 in all Type A chambers where a joint is required or expected. The location of chambers where NRTS joints are required shall be provided by NRTS to the Contractor as part of the NRTS design.
The Contractor shall provide suitable earthing points or other earthing arrangements to allow appropriate connection to the NRTS lightning protection components.
NRTS's Service Delivery Points are identified in Appendix 15/1. The location within the cabinet shall be as agreed with NRTS. The Contractor shall be responsible for provision and labelling unless otherwise agreed with NRTS.
All chambers shall be provided with a TPMS label fixed securely by riveting to an alloy plate and screwed into the concrete surround adjacent to the chamber cover. No internal labelling of chamber and ducts is required.
The Contractor shall identify the Overseeing Organisation’s cables by use of labels and identification system agreed in advance with NRTS. Note that this applies to locations where the Overseeing Organisation’s cables are terminated into cabinets, or locations, that NRTS is solely responsible for maintaining. 
Where armoured cables cannot be installed at the minimum depth specified in GYS/RGD/MCX/0814 and an alternative route which would be compliant cannot be accommodated, an alternative solution to protect the cable shall be proposed by the Contractor. Suitable alternative methods could include a concrete protective slab or the use of non compressible ducting. This proposal will be made to the CCWG for approval and will be dealt with on a site by site basis. The Contractor shall allow 4 weeks for the CCWG process.
Where both the Overseeing Organisations and NRTS cables are to be buried in the same trench (and are not ducted), a minimum of 300mm separation clearance shall be applied in both vertical and horizontal planes. Where one or more cables are power cables, the separation distance may need to be greater and a proposal shall be submitted to NRTS confirming that there will be no detrimental impact on the adjacent NRTS cables. 
The following design rules apply to the use of armoured communications cables; (a) Ducted infrastructure with non-armoured cables is the NRTS standard and shall be used throughout unless otherwise agreed with NRTS. Consequently, the scope for using direct buried armoured cables is limited to those areas where a repair or an interim solution is required. (b) Direct buried cables shall be run between adjacent cabinets from a single drum as buried joints will not be permitted. (c) Where an armoured cable is to be installed by NRTS, the Contractor shall provide a sacrificial duct for the cable. (d) For lengths exceeding 50m, buried loops of a minimum of 3m length shall be provided adjacent to each of the cabinets. (e) Maximum length of armoured cable (when measured along actual length, not in straight line between points) = 1000m 
Sheath repairs to armoured cables are permitted, but shall be limited to no more than 2 per length between joints, and only1 is permitted within a 10m section. All repairs shall be tested to confirm that they have been carried out successfully. Should the contractor exceed this number or damage an NRTS cable and a repair is not acceptable to NRTS, then the contractor will be charged for its replacement.
[bookmark: _Toc508267607]Inspection and Testing
NRTS require that the following activities must be completed prior to undertaking inspection and testing; Sufficient notice to be given (in line with ANNEX B requirements in GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide"); completion and evidence of any pre-inspection works such as electrical testing and QA; the issue of "ready to inspect" certificates for the works being offered up for inspection; safe means of access to the inspection site; the site itself must be free from hazards, or where safety item is not complete (eg handrail) a temporary solution is in place; appropriate site induction and supervision (if required) shall be available; any instruction manual or as built drawings shall be issued to the NRTS representative to allow them to undertake the inspection or test; any necessary test or safety equipment available for their use.     
Notice periods that the Contractor shall give NRTS for inspection and test witnessing activities that NRTS is required to undertake is described in 3.1.6 above GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide" ANNEX B. 
NRTS require a written record to be produced by the Contractor following the inspection of works and witnessing of tests by NRTS. These records shall be signed by the contractor and countersigned by the NRTS representative. All tests shall have signed inspection sheets, however the proportion of the works requiring witnessing by NRTS shall be determined at the initial co-ordination meeting. Copies of all record sheets shall be submitted within 7 working days or as otherwise agreed with NRTS.
A register of identified faults, snagging and remedial works shall be maintained by the contractor. Any faults that require or would benefit from input from NRTS shall be raised between the contractor and the NRTS representative. This register of faults shall include escalation means and methods to ensure timely rectification and delivery to meet objectives. It shall be readily available for inspection by the NRTS representative and it shall also be discussed in regular progress meetings with NRTS. Where temporary acceptance subject to satisfactory re-work is a possibility, these options shall be agreed in writing between the contractor and the NRTS representative.  The process for handling faults during the contractor's commissioning of technology assets that use the Telecommunication Services shall be that a fault is logged with the NRTS representative and a joint decision taken on the action needed to rectify together with the programme. This "fault resolution plan" shall be forwarded immediately to the NRTS Regional Manager and Design Team Leader for possible comment. A register of all faults shall be maintained on site by the NRTS representative and will be added to the snagging list for final sign off. The processes shall cover the period up to the contractor handing over assets into maintenance to NRTS and includes information on the reporting of fault status from NRTS to the contractor. 
NRTS require that the following activities must be completed prior to undertaking inspection and testing; Sufficient notice to be given (in line with ANNEX B requirements in the GeneSYS Design Guide); completion and evidence of any pre-inspection works such as electrical testing and QA; the issue of "ready to inspect" certificates for the works being offered up for inspection; safe means of access to the inspection site; the site itself must be free from hazards, or where safety item is not complete (eg handrail) a temporary solution is in place; appropriate site induction and supervision (if required) shall be available; any instruction manual or as built drawings shall be issued to the NRTS representative to allow them to undertake the inspection or test; any necessary test or safety equipment available for their use.     
NRTS will notify the Contractor that the ordered Telecommunication Services are operational and performing as specified in writing. This shall include the register of faults and snagging list described in 3.6.1, which will highlight if Services are found to be either not performing correctly or are currently below an acceptable standard for whatever reason.
NRTS require a written record to be produced by the contractor following the inspection of works and witnessing of tests by NRTS. These records shall be signed by the contractor and countersigned by the NRTS representative. All tests shall have signed inspection sheets, however the proportion of the works requiring witnessing by NRTS shall be determined at the initial co-ordination meeting. Copies of all record sheets shall be submitted within 7 working days or as otherwise agreed with NRTS. The requirements of NRTS in respect of electrical testing and certification is described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". 
All new longitudinal ducts shall be air tested and together with all sub-ducts, proved by mandrel between chambers.  Drawcord shall be left in each tested duct ready for cable pulling. 
The requirements of NRTS in respect of electrical testing and certification is described in GeneSYS Procedure GYS/RGD/TSP/0420 "Working with GeneSYS - A Design Guide". Copies of all record sheets shall be submitted within 7 working days or as otherwise agreed with NRTS.
The Contractor is responsible for arranging, undertaking and closing out Road Safety Audits, Stages 1, 2, 3 and 4. (As described in HD19). The scope of the RSA shall include all new above surface installations or modified installations within the scheme boundaries including those that will be on handover, entirely or partially the responsibility of NRTS.
[bookmark: _Toc508267608]Acceptance and Handover
[bookmark: _Ref500870490]The process for handling defects and remedial works during the Contractor's commissioning of NRTS infrastructure assets shall be that a fault is logged with the NRTS representative and a joint decision taken on the action needed to rectify together with the programme. This "fault resolution plan" shall be forwarded immediately to the NRTS Regional Manager and Design Team Leader for possible comment. A register of all faults shall be maintained on site by the NRTS representative and will be added to the snagging list for final sign off. The processes shall cover the period up to the Contractor handing over assets to NRTS and includes information on the reporting of fault status from NRTS to the Contractor. 
GeneSYS's requirements in respect of the Contractor compiling records, drawings and other information at the end of the Works for handover shall be in a format applicable with MCH 1349 with additional items described in 1504.1 (l). They should be issued to NRTS on a rolling basis where handover is phased to allow O&M adoption and all documents shall be issued within 1 month of completion. Satisfactory handover of all as built records shall be a integral part of any Completion Certification and payment sign off. 
NRTS may require additional information, over and above that stated in MCH 1349, to be included within as built records. For example, this could include references on infrastructure layout drawings for access provision to every new or modified item of road side infrastructure (i.e. for O&M access); chamber cover type used (for lifting key type); chamber reference (TPMS) and duct arrangement (e.g. 2x2). Also any residual risks that O&M or future contractors should be aware of (eg high water table, or presence of gas or water main not otherwise shown.) Any redundant, but not removed assets shall also be marked up appropriately.

[bookmark: _Toc508267609]Appendix 15/70 Remotely Operated Temporary Traffic Management (ROTTM) Sign Requirements
[bookmark: _Toc508267610]General requirements
The Contractor shall supply ROTTMS for installation in the verge at the locations shown on the Contract drawings and as detailed in Appendix 12/1 in accordance with the requirements of the Highways England specification TR 2603 ”Technical Specification for Remote Controlled Temporary Traffic Management Signs for use on the Highways Agency Strategic Road Network” as amended and supplemented herein and in accordance with the scheme Works Information.
The quantity and type of remote controlled temporary traffic management (ROTTM) signs shall be sufficient to satisfy the requirements of the Works Information plus an allowance for 1) commissioning spares and 2) spares required for handover into maintenance.
Section 6.3 of TR 2603 refers to the Code of Connection process in accordance with MCH1514. The Contractor shall ensure that the ROTTMS supplier complies with the MCH 1514 requirements for the ROTTMS and the associated control system. For the overall architecture the code of connection will be followed by the Overseeing Organisation in accordance with MCH1514, however the manufacturer/supplier for the ROTTM sign shall supply all necessary information about their product to facilitate all of the Code of Connection requirements being satisfied.
The Contractor shall ensure that the ROTTMS supplier has obtained UMSUG (Unmetered Supply Users Group) codes for all roadside powered equipment.
The Contractor shall note that the overall ROTTMS solution will utilise standard Highways England Type 600 and Type 609 cabinets.
[bookmark: _Toc508267611]Display Type
With reference to TR 2603 clause 2.8 and 3.1 through 3.4 the Contractor shall supply ‘optoelectronic’ light emitting signs that incorporate LED technology.
With reference to TR 2603 clause 2.9 the sign display must appear black when not operational. When operational the non-light emitting parts of the display must remain black to ensure that the aspects are displayed in accordance with the requirements of TSRGD, but with white/yellow backgrounds reversed to black and black arrows/symbols reversed to white, and so that Luminance Ratio requirements, TR 2603 clause 3.3 are satisfied. 
The Contractor shall note that the reference in TR 2603 clause 2.9 to a grey display area when the sign is not operational relates to an electromechanical sign and hence is not relevant to these requirements
[bookmark: _Toc508267612]Display Aspects
With reference to TR 2603 clause 2.2 the Contractor shall supply signs capable of displaying the ‘road works’ warning sign TSRGD diagram 7001 and lane closure (‘wicket’) aspects with all variants in accordance with TSRGD diagram 7202.1.
With reference to TR 2603 clause 2.3 the signs shall be capable of displaying a distance plate. For the road works warning sign, TSRGD diagram 7001, the distance plate for a fixed sign is TSRGD diagram 572 as detailed on Department for Transport drawing P 572, however for the ROTTMS, the lower case text “mile” shall be replaced with upper case text, i.e. “MILE”
For the lane closure wicket aspects, TSRGD diagram 7202.1, the distance plate on a fixed sign is incorporated into the sign as detailed on Department for Transport drawing P 7202.1, however for the ROTTMS, the lower case text ‘yds’ shall be replaced with upper case text, i.e. ‘YDS’, which shall be positioned on a separate line beneath the distance numerals. The distances to be displayed shall typically be 1 mile, 800 yards, 600 yards, 400 yards or 200 yards, however, it shall be possible to display all alternative distances from 000 yards up to 999 yards.
It is not a requirement for the signs to display speed limit aspects to TSRGD diagram 670 or the National Speed Limit aspect to TSRGD diagram 671.
It is not a requirement for the signs to display the roadworks ‘end’ plate to TSRGD diagram 7001.
[bookmark: _Toc508267613]Display – Number of Lanes
With reference to TR 2603 clause 2.4 the ROTTMS shall be capable of displaying wicket aspects for up to five lanes, however for the M1 J13 to 16 scheme wicket aspects for up to four lanes only will be displayed.
[bookmark: _Toc508267614]Display Area & Aspect Size
With consideration to the TR 2603 clause 2.2 and 2.3 the Contractor shall ensure that the overall display size and size ratios of each portion of each diagram shall conform to the requirements of TSRGD for use on a (motorway) trunk road with a speed of 70mph and is authorised for use in the particular application by the Department for Transport.
The Highways England SMP Programme Level Instruction for the provision of ROTTM signs identifies sign display areas of 1280mm width or 1900mm width, both of height 1600mm. The ROTTMS shall incorporate a border of width of 150mm on all sides. Thus what is denoted as a ROTTMS option 9(5) in the Programme Level Instruction shall have maximum overall dimensions of 1580mm wide and 1900mm high and a ROTTMS option 12b shall have maximum overall dimensions of 2200mm wide and 1900mm high.
The Contractor shall note that effective contrast ratio and legibility of the ROTTMS under real on-site viewing conditions can be influenced by the width of the border.
The Contractor shall obtain approval for the display area and the surrounding border from the Department for Transport. The Contractor shall agree the maximum ROTTMS enclosure widths with the Overseeing Organisation to ensure that the ROTTMS can be installed on site, for verge signs outside the working width of the road restraint system.
[bookmark: _Toc508267615]Sign Setting & interface Requirements
With reference to TR 2603 clause 2.7 and 5.1 to 5.7 the sign control system shall be capable of setting signs individually or as a group (i.e. the 800, 600, 400 and 200 yards signs and 1 mile signs) with all lane closure variants in accordance with TSRGD diagram 7202.1 or roadworks warning aspect to TRSGD diagram 7001 as appropriate.
Because the signs are installed at fixed locations it is a requirement that the distance plate, to TSRGD diagram 572 or 7202.1, shall be displayed automatically when the main part of the aspect is displayed.
It is a requirement that for the address coding of each sign that the location i.e. 1 mile, 800 yards, 600 yards, 400 yards or 200 yards is set up as part of the sign address configuration.
It is a requirement that the control system shall prevent conflicting aspects being displayed in the same group of signs.
The ROTTMS shall incorporate a means of programming a sign to suit a particular site location that is easy to perform and that safeguards against the possibility of an incorrect display occurring.  The site specific configuration data loaded will need to include the permitted sign aspects and the 1 mile, 800, 600, 400 or 200 yard location information.  A standard Highways England programmable electronic configuration plug (ECP) in accordance with the requirements of specification MCE1137 at each ROTTMS may be provided as a suitable solution. Where an ECP socket is located on an internal electronic module the provision of an internal jumper cable to an accessible external location may be necessary. The design solution adopted by the Contractor shall be agreed with the Overseeing Organisation.
[bookmark: _Toc508267616]Sign Display Colours
With reference to TR 2603 clause 3.4 the signs shall incorporate white and red LED ‘light emitting elements’. Yellow LEDs are not required.
[bookmark: _Toc508267617]Sign Display Luminance
With reference to TR 2603 clauses 3.5 and 3.6 the sign shall incorporate a means of monitoring the ambient light level to permit the sign to automatically set the sign luminance. Failure of the ambient light monitor in the sign shall be automatically reported to the control system.
The Contractor may propose to use more than the two luminance levels that are specified in TR 2603 clause 3.5.
[bookmark: _Toc508267618]Sign Display Front Face
Where the signs include a transparent front screen this shall be constructed of ‘self-cleaning’ material. Where this is achieved by a coating the durability of such material shall be considered. The Contractor shall provide details for acceptance to the Overseeing Organisation of the screen materials to be used and the lifetime of such materials.
The Contractor may supply signs that incorporate a punched metal front face which will tend to provide a better contrast ratio and minimise unwanted reflections.
[bookmark: _Toc508267619]Sign Enclosure Weight Constraints
The sign, including mounting hardware, shall weigh a maximum of 120kg for the option 9(5) sign and 200kg for the option 12b sign.
[bookmark: _Toc508267620]Verge Sign 609 P Cabinet Design Constraints
The cabinet to be installed adjacent to each verge ROTTMS location shall be a standard Cabinet Type 609, designated as a ‘609 P’ cabinet.  The 609 P cabinet ‘B’ side, orientated closest to the ROTTMS shall house the communication cable terminations and, where optical fibre cables are terminated, a media converter sub-assembly. The 609 P cabinet ‘A’ side shall house the power cable termination and local power isolation and distribution equipment. It is likely that the 609 P cabinet shall house a consumer unit, in a similar arrange to that shown on drawing MCX 0165, to distribute power to the ROTTMS and media converter sub-assembly.
[bookmark: _Toc508267621]Sign Lifting Eyes
The ROTTMS shall be provided with lifting eyes or threaded holes to accept lifting eyes unless the design is suitable for threading through a lifting strap.
[bookmark: _Toc508267622]ROTTMS Enclosure Panel
The ROTTMS enclosure may incorporate a removable panel for mounting external cable connectors. To facilitate an earth connection to the removable panel and/or LPU this panel shall be located close to the main earth bonding point within the ROTTMS.
[bookmark: _Toc508267623]Protective Finishes for all Enclosures
The ROTTMS shall be protected and finished during manufacture for protection against corrosion and to provide an aesthetic appearance. Unfinished metal surfaces will not generally be permitted.  All external and internal surfaces of the ROTTMS shall be finished using appropriate methods, i.e. painting, metal plating or anodising, to provide a high quality aesthetic appearance. The protection shall be maintenance free and effective for the design life of the equipment.
The protective coatings applied to the ROTTMS outside surfaces shall be finished in Light Aircraft Grey BS381C: colour 627 semi-gloss finish to match other sign rear faces or other alternative colour and finish as agreed with Overseeing Organisation.
Material combinations which, when in contact, give rise to galvanic corrosion shall not be used without the provision of protection adequate for the design life of the equipment.
All connectors, cable glands, fasteners, locks, hinges, fittings, screws, nuts, bolts etc. which form part of any closure system or any removable panel or any fixing shall be manufactured from non-corrodible material.
Sign support posts shall be provided with a galvanised and then painted G2B finish in accordance with SHW 1900 series requirements. The same finish or alternative finish in accordance with TR 2180 shall be applied to other mild steel items.
[bookmark: _Toc508267624]ROTTMS Electrical Requirements – Primary Power Supply
The power supply to ROTTMS and associated equipment shall be derived from 230Vac mains
[bookmark: _Toc508267625]ROTTMS Electrical Requirements – Back up Power Supply
The sign shall incorporate built-in power failure resilience to enable the sign to remain operational for a minimum period of 1 hour in the event of a power cut.
The sign shall incorporate a facility to ‘blank the sign’ by using a switch or isolator on the sign itself to disconnect the resilient power source.
[bookmark: _Toc508267626]ROTTMS Electrical Requirements – Mains Power Consumption
TR 2603 does not specify a maximum power consumption figure. The Contractor shall ensure that this does not exceed 420VA per sign, with the sign illuminated for brightest and most demanding display, and worst case environmental conditioning. The Contractor shall note that the 420VA figure is a legacy from a battery backed solution and may be superseded to a lower figure if sign manufacturers provide alternative power consumption data. It should be noted that the mains power distribution network cable sizes (c.s.a.) may well be dictated by maximum Zs values dictated by protective devices and thus for most site situations a lower power consumption figure may not necessarily result in smaller and hence cheaper power cables
The Contractor shall provide to the Overseeing Organisation the designed and actual power consumption data and calculations for all equipment, and thermal dissipation data for the rack mounted equipment installed in Type 600 cabinets following development of the products.
In line with specification TR 1100F, section 5.6 and Elexon UMS Specification BSCP 520 and the Operational Information Document, manufacturers should make provision for independent electrical testing and an application for an unmetered supply Charge Code. The specific requirements can be obtained from the Technical Secretary of the Unmetered Supplies User Group (UMSUG) at Elexon.
[bookmark: _Toc508267627]ROTTMS Electrical Requirements - Change Over to Back up Power
The Contractor shall note that a facility to ‘change-over’ to battery back up in the event mains failure as described in TR 2603 clauses 4.6 to 4.9 is not required (subject to confirmation from Highways England).
[bookmark: _Toc508267628]ROTTMS Electrical Requirements – Power Supply Interruptions
A battery backed power supply is not required however the Contractor shall note the requirement of TR2603 clause 2.10 for the ROTTMS to continue to function correctly for a power supply interruption of up to 300ms. It is acknowledged that this might not be practical without the provision of battery back-up and thus it may be deemed compliant that the sign display can blank during such a power interruption provided that the communications and control electronics continue to operate and can immediately reinstate any aspect being displayed when mains power is restored. The Contractor shall thus consider the installation of large value capacitor(s) within the ROTTMS electronics to facilitate this functionality. The use of a battery to provide this functionality shall not be preferred on account of the limited life span of a battery.
[bookmark: _Toc508267629]Ancillary Items
The 609 P cabinets and the ROTTMS shall be supplied complete with all ancillary items including external cable terminations, power isolation and circuit protective devices, and internal wiring.
The 609 P Cabinet ‘B’ side, orientated closest to the ROTTMS, shall house the communication cable terminations and where optical fibre cables are terminated a media converter sub-assembly.
The 609 P Cabinet ‘A’ side, shall house the power cable termination and local power isolation and distribution equipment. It is likely that the 609 P cabinet shall house a consumer unit, in a similar arrange to that shown on drawing MCX 0165, to distribution power to the ROTTMS and a media converter sub-assembly.
Within the 609 P cabinets, terminals and cable gland or clamp for the termination of an incoming 10mm2 3-core non-armoured power cable to TRH 2583 Section 3-2 shall be provided.
Within the 609 P cabinet’s terminals and cable gland or clamp for the termination of an outgoing 2.5mm2 3-core braided armoured power cable / power cord shall be provided. The Contractor shall note that the cable c.s.a. may be larger than 2.5mm2. It would make cable terminations easier to provide slightly larger terminals i.e. 4.0mm2 terminals for 2.5mm2 cable.
Each ROTTMS shall be fitted with a suitable chassis / bulkhead mounted mains inlet connector to mate with the cable socket.
The 609 P cabinet shall incorporate a double pole mains power isolator and circuit protective devices.
Cable glands, splice cassettes, patch cords and connectors as required to terminate the optical fibre cable within the 609 P Cabinet.
Media converter, mains power supply unit and interconnecting cables shall be provided for installation in 609 P cabinets.
The ROTTMS shall include one or more high brightness LED(s) situated on the side of the ROTTMS enclosure to show the healthy status of the ROTTMS. Up to four LEDs may be required to provide a useful roadside diagnostic facility. Commonality with the LEDs on an AMI, in particular the colour coding, is desirable.
The Contractor shall supply and install a media converter sub-assembly that provides one media converter for each ROTTMS in Type 600 TMS or Type 609 P cabinets where the communications from the NRTS Service Delivery Point to the ROTTMS is via a fibre optical cable. The media converter assembly shall be a 19-inch rack mounted assembly that includes power supply unit(s) and fibre terminations. Alternatively fibre terminations may be provided on a separate 19-inch fibre terminal tray. 
[bookmark: _Toc508267630]Cable Assemblies
The Contractor shall supply all weatherproof cable assemblies with factory fitted connectors. Where cables are to be installed through cable glands and terminated inside equipment enclosures suitable weatherproof cable shall be supplied. Cables shall be flexible to suit the method of installation. The outer sheath of all cables shall be UV stable and sufficiently impervious to moisture ingress to suit the method of installation. Flexible cables shall include braided armour to maintain flexibility but provide sufficient resistance to mechanical damage and to screen cables for compliance with EMC standards.
Details of cables to be installed external to the equipment shall be submitted to the Overseeing Organisation for acceptance prior to installation on site in addition to being self-certified by the Contractor in accordance with the requirements of TOPAS specification 0600.
The Contractor shall supply and install a weather proof data cable assembly from the 609 P Cabinet. Ethernet connectors to be installed in an exposed location shall be the ruggedized type as used for the Highways England Bulk Purchase cable type IP cable CONNECTOR-0068-5-TSS which incorporates a ‘Woodhead’ connector. This connector type is also preferred by the NRTS Contractor. The use of alternative connectors that are waterproof and vibration proof is not precluded subject to the agreement of the Overseeing Organisation.
Each 8P8C modular connector (commonly known as a RJ45 connector) shall conform to the connector pin-out specification defined in IEEE 802.3 / ISO/IEC 8802-3:2000 / IEC 60603.
Cable used for IP connections shall be suitable for the environment. The cable type used for HA Bulk Purchase cable type IP cable CONNECTOR-0068-5-TSS shall be used unless alternatives are agreed with the Overseeing Organisation.  Cable that is UV stable shall be used. A flexible cable type will be most suitable.
The Contractor shall supply and install weatherproof mains power cable assemblies that consists of a 2.5mm2 3-core braided armoured power cable / power cord and fitted with a suitable cable socket. The Contractor shall note power distribution cable network design will have a limit on the length of 2.5mm2 3-core power cable that can be installed. For a nearside ROTTMS this is likely to be a maximum of 10m. The Contractor shall agree cable lengths with the Overseeing Organisation.
Optical fibre cable used for the non-NRTS longitudinal and cross-carriageway cables between the 600 TMS Cabinet and the 609 P cabinet shall be similar to the type used by the NRTS Contractor and shall comprise of a minimum of four single mode fibres, of uni-tube construction, with a polyethylene outer sheath. The cable shall be of robust rodent resistant construction with a crush rating of 1500N. The operational temperature range shall be at least -20oC to +60oC. The nominal outer diameter is expected to be 8mm. The cable shall comply with the requirements of the NRTS Contractor drawing GYS/RGD/SDD/0300 sheet 71. The cable type to be provided and installed shall be agreed with the Overseeing Organisation.
[bookmark: _Toc508267631]Earth bonding & LPUs
The 609 P cabinet, ROTTM sign and, where required, the 600 TMS Cabinet MDU shall be supplied complete with all internal and external equipotential bonding cables necessary for compliance with BS7671, for secondary lightning protection and EMC requirements in general.
The Contractor shall in particular consider the need to provide an earth connection within the 600 TMS Cabinet, 609 P Cabinet and the ROTTMS for LPUs. It may be accepted that within cabinets that are mains powered the local equipotential bonding between adjacent cabinets and the c.p.c. core of the 3-core mains cables (10mm2 and larger) will provide sufficient external connections.
The Contractor shall carry out testing to demonstrate compliance with the EMC standards for both emissions and immunity in accordance with BS EN 50293 and the testing methods called up in accordance with BS EN 61000 shall be carried out with external cabling set up to simulate the worst case on-site installation which shall include verge ROTTMS installations.
[bookmark: _Toc508267632]600 TMS Cabinet Main Distribution Unit (MDU)
Where shown on the scheme drawings the Contractor shall provide and install a Mains Distribution Unit (MDU) suitable for 19-inch rack mounting within a Type 600 Cabinet Mk6.
The MDU shall be fed from a 600 Cabinet Extended Supply as shown on drawing MCX 0156 sheet 4.
The MDU chassis shall not exceed 4U high and shall be suitable for installation in the 19-inch frame within a Type 600 Cabinet.
The Contractor shall note the restricted clearance in front of the 19-inch rack, which is termed the Responder / Transponder Frame, within the Type 600 Cabinet Mk6 as detailed in HA TTD Technical Bulletin No. 8 dated May 2014.
The MDU shall incorporate a Double Pole Main Switch and fuses to distribute power on radial circuits to each ROTTMS location. The MDU shall be capable of distributing power to up to 10 final circuits. Circuit Breakers shall only be used with the permission of the Overseeing Organisation owing to the more onerous earth fault loop impedance (EFLI) requirements.
The MDU shall be sub-equipped and be provided with front panel blanks to suit the number of ROTTMS final circuits as shown on drawings included in the Works Information.
The MDU shall incorporate cable glands or cable clamps to secure up to 10 outgoing cables that shall be 10mm2 3-core to TRH 2583 Section 3-2 plus the incoming supply from the 600 cabinet PDU ‘extended supply’. Consideration shall be given to the routeing of cables within the 600 cabinet. Note that the MDU shall be installed in the lowest position within the 600 cabinet 19-inch frame.
[bookmark: _Toc508267633]General Requirements for electrical devices
Isolators, MCBs, and, if required, RCDs shall be highest quality devices suitable for industrial use rather than lower quality commercial grade devices as commonly used for domestic installations. The rating and type of protective device shall be visible from the front. It shall not be necessary to dismantle the MDU to determine this information.
Main Switches within all equipment including the Type 600 cabinet MDU shall be Double Pole Switch Disconnectors, 100A rating, 2 no. module widths, manufactured in accordance with BSEN60947-3.
Miniature Circuit Breakers (MCBs) - Single pole or SP+N, shall be manufactured in accordance with BS EN 60898 characteristics as specified on the parts lists, MCX 1086 sheet 3 to 6 and MCX 1087 sheet 4 and 6. The breaking capacity shall be 10kA in accordance with BS EN 60 898.
MCBs and RCDs shall have an operating ambient temperature range of a minimum of -25oC to +50oC. The effect on the tripping behaviour of MCBs shall be specified by the manufacturer over the temperature range of -10oC to +60oC. The adjusted values shall not exceed 1.2 In for -10oC to 0.9 In for +60oC, or similar as agreed with the Overseeing Organisation.
Cartridge fuses installed within the 600 TMS MDU or the 609 P Cabinet shall be manufactured in accordance with BS88-2, BS88-3 or BS1361 and installed within a DIN rail mounted holder of one module width. The Contractor shall note that BS88-3 was intended to supersede BS1361 however rated current and other characteristics are not equivalent and need the appropriate maximum circuit Zs to be considered. 
All DIN rail devices shall incorporate dual entry terminals that can separately accommodate a cable and a line bus bar. Tightening a single screw shall apply equal pressure to the cable terminal and the bus-bar terminal. It shall be possible to remove an individual device from a bus-bar without the need to remove adjacent devices.
It shall also be noted that the infrastructure design includes some very long lengths of 10mm2 TRH 2583 energy cable together with 2.5mm2 3-core flexible cords and the EFLI parameter and hence fuse characteristics and cable lengths is critical at many ROTTMS locations.
The Contractor shall consider the overall electrical design of the ROTTMS system and shall submit proposals of fuse values and types that they intent to supply and install. In addition it would be desirable for the Contractor to provide details of the ROTTMS mains power supply in-rush current characteristics. The use of alternative protective devices to those detailed in this specification is not precluded but shall be agreed by the Overseeing Organisation. Discrimination needs to be maintained between all protective devices in the power distribution network, particularly those devices that are separated by physical location.
[bookmark: _Toc508267634]Signs & Equipment Design Life
The Contractor shall ensure that all items of equipment, except ‘limited life items’, shall have a minimum design life of 15 years subject to the specified environmental conditions.
[bookmark: _Toc508267635]Ambient Temperature Range
TR 2603 clause 2.22 specifies a class of operation for ambient temperature of T1 in accordance with BS EN 12966-1 (section 8.2.1) which defines dry heat test conditions of -15oC to +60oC. For an enclosure or cabinet to be installed in an exposed outdoor location the +60oC upper ambient temperature limit may be unrealistic due to internal temperatures being much higher than +60oC. Reference to BS EN 12966-1 (section 9.2.3) allows for class T1 only an alternative test that incorporates a maximum ambient air temperature of +40oC with solar radiation.
[bookmark: _Toc508267636]Cold Weather Performance
The Contractor shall consider how the signs will maintain the required optical performance under cold weather conditions, particularly the build-up of frost on the front screen or the front of the actual light emitting elements.
The use of sign enclosure heaters is not precluded provided that the overall permitted power consumption is not exceeded.
Where environmental conditioning such as the use of heaters or cooling fans is proposed, the Contractor shall provide evidence to the Overseeing Organisation that these devices will not impact the overall system reliability.
[bookmark: _Toc508267637]Functional & Interface Requirements – Messages
With reference to TR 2603 clause 2.16 to 2.18 and 5.1 to 5.7 the sign control system shall be capable of sending control and status request messages to the sign and receive status reply messages back from each sign to confirm the required setting has been completed fault free or set with minor faults.
With reference to TR 2603 clause 2.17 critical faults shall be reported without an operator instigated status request message being sent. Automatic fault reporting shall be necessary for ‘dial up communications’ If the communication paths are open rather than a ‘dial up’ connection   the control system may send out regular status requests to each sign in order to manage the communications network.
Where environmental conditioning such as the use of heaters or cooling fans is proposed, the sign control system shall report the status of these devices.
For an intermittent fault the system shall limit the time period between sending fault messages to avoid overloading the control system. Depending on how the operator interface device or devices are configured, consideration shall be given to recording multiple fault / fault cleared messages as an intermittent fault and subsequent intermittent fault cleared after a suitable time delay.
[bookmark: _Toc508267638]Display Area Status Monitoring Control & Reporting
With reference to TR 2603 clauses 2.15 and 2.16 the number of light emitting elements that will constitute a reportable fault and what constitutes the correct aspect display or the ability of a sign to display a blank aspect i.e. OFF shall be agreed with Overseeing Organisation. Whilst the UTMC protocol may require that single LED faults are reported the LEDs that make up each aspect shall be taken into consideration in determining what would constitute a critical fault for urgent reporting to the control system.
Particular areas of concern shall be the top bar / arrow head on each the wicket aspects, TSRGD diagram 7202.1 A faulty light emitting element in these areas shall be considered more critical that in the long vertical bar or elements within the road works sign TSRGD diagram 7001.
It shall be assumed that when the number of faulty light emitting elements make the sign ambiguous to read, this shall be classified as an aspect failure with reference to TR 2603 clause 2.15. The number of light emitting elements that will constitute a fault shall be agreed with the Overseeing Organisation. It is likely that more than 6% of the required LEDs for a diagram will be considered to constitute a fault.
It is likely that LEDs could be classified as: CRITICAL, NON-CRITICAL and NOT USED.
A light emitting element that is used and should be OFF but displays light will also constitute a fault in the same way as an element that should be ON fails to emit light.
A Not Used element need not be reported as a fault if failed OFF but must be reported as a fault if ON in error.
It may be feasible to continue to display an aspect and report the aspect status as Set but to also report a single or limited number of faulty light emitting elements provided the aspect is clear and unambiguous. Thus the sign remains serviceable but the need for future repair will have been identified and reported.
[bookmark: _Toc508267639]Sign Control
It shall be possible to set a group of signs at the same time with the distance display plate information set automatically to suit the individual sign fixed locations. It shall also be possible to set a sign individually, including turning OFF a sign that has just been set or attempted to have been set ON as part of group i.e. turn OFF an individual sign that is showing a faulty or misleading aspect display.
[bookmark: _Toc508267640]Logging of Operational and Status Messages
With reference to TR 2603 clause 2.19 all setting operations, sign set status reports as well as fault reports, including hard fault, intermittent fault and fault cleared shall be stored by the control system for at least 28 days. All operation and fault logs shall be stored for at least one year.
[bookmark: _Toc508267641]Communication and Control System
With reference to TR 2603 clause 5.7, given the road speed, it will not be practical to set the signs using a portable device that operates point-to-point communications and hence this method of operation shall not be permitted.
The Contractor shall liaise with the Overseeing Organisation to agree the functionality and graphical user interface requirements of a web based control system which is required to operate both on a smart phone and PC. The control system requirements will be further refined during the ROTTMS procurement process. The ROTTMS control system must be capable of (i.e. have implemented) UTMC or other open ITS sign-control interfaces to support integration with future control systems (e.g. CHARM).
[bookmark: _Toc508267642]Software Provision & Third Party Services
Further to TR 2603 clauses 5.3 to 5.7 the overall purchase cost of the signs shall include all in station hardware, provision of software including one off software licence fees. Any service or software that requires the payment of license fees on an annual or other time period shall not be permitted except with the express agreement of the Overseeing Organisation.
It shall not be necessary for the Highways England to rely on and /or pay for any third party service other than the NRTS Services that are described in TR 2603 clause 5.6.
[bookmark: _Toc508267643]Commonality of Control Systems
Further to TR 2603 clauses 5.3 to 5.7 the Contractor shall ensure that the control system interface is common to that used for other ROTTMS within the Highways Agency Maintenance Service Provider (MSP) area. ROTTMS provided for this scheme (M1 J13-J16 SM) shall therefore operate with the control system that has already been provided for M1 J28-J31 SM. Guidance shall be obtained from the Overseeing Organisation at the earliest possible opportunity.
Where it is impractical to facilitate a common operating system within the agreed area of interest, the Contractor shall obtain the agreement of the Overseeing Organisation for the provision of the proposed control and operating system.
The control system shall satisfy the requirements the TR2620 national control system specification when this becomes available.
[bookmark: _Toc508267644]Fault Finding & Maintenance
Fault-finding and repair of roadside devices shall be designed so as to minimise operative risk, for example working at height, or adjacent to live carriageways.
To facilitate maintenance the equipment shall be comprise separate modules that can be removed from the equipment without undue difficulty, such that the sign may be repaired readily. The sign enclosure must be designed such that each module can easily be removed - where practicable without first removing another module.
Where possible modules shall be constructed from lightweight materials. Modules over 10kg shall be marked with the weight. Modules that are either too heavy or bulky to facilitate manual handling shall be provided with lifting points to facilitate mechanical handling.
The outstation equipment shall facilitate RMAS, remote monitoring, fault diagnosis and potential update of software in accordance with the requirements TR2597.
The sign shall include LED fault indicator displays which are located such that they are visible from the roadside.  The indicator displays shall indicate the status of the sign and nature of any fault (power, communications etc.).
[bookmark: _Toc508267645]On site Mean Time to Repair (MTTR)
The Contractor shall list the 1st Line failure modes and mean time to repair from arrival on site and shall list the equipment required to effect such repairs. The Contractor shall demonstrate as part of equipment acceptance to the Overseeing Organisation how such faults can be diagnosed and repaired. Consideration shall be given to the need to work at height whilst effecting such repairs.
[bookmark: _Toc508267646]Equipment Replacement
The Contractor shall advise the time taken to diagnose from arrival on site a faulty sign or other electronic assemblies and replace with a functioning unit using a maximum of two operatives with or without a lorry mounted crane. The Contractor shall subsequently demonstrate this MTTR to the satisfaction of the Overseeing Organisation as part of equipment acceptance.
[bookmark: _Toc508267647]Operation & Maintenance Manual/Training
The Contractor shall provide an Operation & Maintenance (O&M) Manual with the scope and presentation in accordance with the requirements of specification TR1100 F sections 9.1 to 9.5.
The Contractor shall agree training requirements for the Maintenance Service Provider with the Overseeing Organisation in terms of operation and maintenance. Detailed requirements are to be agreed during the development of the ROTTMS.
The Contractor shall provide training to the Overseeing Organisation’s operatives as a series of courses to suit different shift patterns, such training to include all preparation, course materials, equipment (computers, projectors and the like) and any necessary travel, accommodation and subsistence costs for training personnel.
[bookmark: _Toc508267648]Software Source Programme & Documentation
The Contractor shall provide sufficient documentation for both the outstation and in-station software to allow a third party to provide software at some later date to interface to the control system for the purpose of monitoring sign status and fault reports. Software documentation shall be provided in accordance with the requirements of specification TR1100 F.
[bookmark: _Toc508267649]Maintenance Spares Provision
The Contractor shall supply ROTTMS maintenance spares.
The Contractor shall agree suitable quantities of maintenance spares with the Overseeing Organisation with the details provided below taken into consideration when providing an initial estimate.
The Contractor shall note that because the equipment may not be easy to dismantle, at least one of each type of complete sign or assembly shall need to be provided as First Line Maintenance spares in addition to sub-assemblies.
The Contractor shall also provide spares for ancillary items such as the 600 Cabinet MDU, cables, LPUs and any other ancillary items that may be required for on-site repair or replacement.
[bookmark: _Toc508267650]Maintenance Spares Availability
The Contractor shall take into consideration the likely MTBF of individual components and provide sufficient quantities of items that are likely to be required during the life of the equipment.
The Contractor shall also consider where it may be necessary to carry out a ‘life time buy’ of certain components that are likely to become obsolete and for which an alternative suitable replacement may not be available. Such items may not be limited to items than can be replaced on site but may include piece parts that the original supplier may need to repair modules that are returned from site for repair.
[bookmark: _Toc508267651]Maintenance Spares use for Commissioning
The Contractor may make use of maintenance spares for commissioning purposes provided that used items are either replaced or refurbished prior to scheme handover into maintenance. Any refurbished items shall be provided with the same warranty as new unused items.
[bookmark: _Toc508267652]Warranty Period & Validity
For ROTTMS procured though a scheme there shall be an extended warranty period of not less than 5 years a manufacturer’s warranty shall be provided.
The warranty shall include the collection of a removed faulty sign from the service provider’s location and the replacement of a faulty sign, within 48 working hours.
The Contractor shall, until the end of the Scheme defects liability period, and when advised by the MSP, collect all faulty 1st Line Instation and Outstation equipment from the MSPs’ depot within 48 hours of notice in writing from the MSP and shall provide repaired replacement units to the same depot within 7 calendar days thereafter.
Requirements for an extended warranty after the end of the Scheme defects liability period are yet to be confirmed by the Overseeing Organisation. The Contractor shall include an enquiry for a 5 year Maintenance Agreement, which shall be between the Sign Supplier and Highways England, within letter of enquiry or tender documentation to their Sign Supplier, as applicable. The received costs from this enquiry shall be used in the tender evaluation process, thereby taking into account both capital cost on installation and future maintenance costs. The basis of this enquiry shall be the draft 5-year Maintenance and Service Level Agreement available from the Overseeing Organisation on request.
[bookmark: _Toc508267653]ROTTMS Posts
The Contractor shall supply and install verge ROTTMS posts including all posts caps and / or cable capping sections to facilitate the installation of cables to the ROTTMS
[bookmark: _Toc508267654]ROTTMS Installation Programme
The Contractor shall install verge ROTTMS. Consideration shall be given to completing the first stages of optical alignment whilst the signs are being installed.
To avoid the possible build-up of condensation within sign enclosures, signs shall not be installed until a full-time power supply is provided to the satisfaction of the Overseeing Organisation and such that equipment warranty is not affected.
[bookmark: _Toc508267655]ROTTMS Installation for Optical Alignment
To ensure that the full sign face of each ROTTMS is visible from the centre of all lanes for a distance of 120m in advance of the sign, in the verge the signs should be located as close as practicable to the carriageway, without encroaching into the road restraint system working width or vehicle intrusion zone.
[bookmark: _Toc508267656]Verge 609 P Cabinet
The Contractor shall install the verge 609 P Cabinet onto a standard Plinth & Skirt Type 610 installed in a concrete foundation as shown on drawing MCX 0812 sheet 2.
[bookmark: _Toc508267657]Cable Installation
Cables shall be installed into each ROTTMS, verge cabinet, as appropriate to suit the equipment configuration.
All cables shall be neatly and securely installed without undo slack cable hanging down below the sign enclosure.
Cable to a sign may be routed through the inside of the sign support pole and exit either via a suitable post top cap or conduit / bushes in the pole. Alternatively cables may be run on the outside of the pole and protected by cable capping that shall be supplied as an integral part of the pole construction.
[bookmark: _Toc508267658]Flexible Cable Protection
Where flexible cables run through a cable chamber The Contractor shall supply and install cable sub-ducts or conduit to protect flexible cables that run from the roadside cabinet.
[bookmark: _Toc508267659]Cable Testing
The Contractor shall test cables in accordance with MCG 1022, and BS 7671 as appropriate.
[bookmark: _Toc508267660]Sign Commissioning – Optical Alignment
The Contractor shall ensure that all signs are optically aligned to provide suitable visibility taking into consideration the optical performance provided by compliance with the requirements of specification TR2603, clause 3.3. The full face of each ROTTM sign shall be visible from the centre of all lanes for a distance of 120m in advance of the sign.
The Contractor shall determine a suitable method of setting the sign rotation and tilt relative to the post by means of measurement or by using a sighting tool. The signs shall only be illuminated for a ‘final’ check using an aspect that will not conflict with other signing and hence is safe to display. It is anticipated that the ‘road works’ aspect TSRGD diagram 7001 would be safe to display within traffic management.
[bookmark: _Toc508267661]Local Commissioning
The Contractor shall submit in a timely manner for the Overseeing Organisation’s acceptance a test and commissioning document that includes as a minimum, optical alignment, local testing and commissioning, system testing and commissioning.
Following the installation of all ROTTMS within a group the Contractor shall locally test and commission all signs. All electronic addressing and coding shall be completed and checked.
The Contractor shall provide a means of obscuring the display area of each sign during testing unless the aspect to be displayed does not conflict with the traffic management that is in place at the time of a test.
[bookmark: _Toc508267662]System Commissioning
Following local testing the Contractor shall test and commission all signs using the ROTTMS control system and communications system from an appropriate remote location agreed with the Overseeing Organisation.


[bookmark: _Toc508267663]Appendix 15/71 MIDAS Radar Traffic Detection Requirements
[bookmark: _Toc508267664]Introduction
The Radar system which is proposed to be deployed as part of the Scheme and as defined within this Specification shall meet the performance requirements as defined in MCH1529. Also, the system should be compliant with TR1100 and BS7671. It shall also be able to physically interface with MIDAS outstations and replicate the functionality of inductive loop detectors as would normally be provided by inductive loops in a MIDAS system
[bookmark: _Toc508267665]Scope of Works
The contractor shall be responsible for undertaking all of the following tasks:
Obtaining approval for the proposed design solution for the Radar units and associated hardware and infrastructure from the Overseeing Organisation and the Designer. The contractor should note that Highways England currently has two approved suppliers for the Radar MIDAS solution (Wavetronix and TechMiracle) and approval will not be required if these suppliers are chosen;
Procurement, installation and commissioning of all Radar system components. The contractor shall supply a sample of a complete installation in accordance with appendix 1/6;
Undertake all testing to demonstrate system functionality as defined within this Specification. Such testing shall include for electrical safety test. The Contractor shall refer to appendix 1/5 for testing requirements and detail the testing periods within his programme of works as per Appendix 1/13;
Undertake all environmental testing to demonstrate system (or part thereof where the entire system does not require or already possesses TR1100 compliance) compliance with Highways England specification TR1100 issue F;
Ensure compliance with (and the preparation of) all associated Code Of Connection (CoCo) requirements including generating, submitting and gaining approval of any applicable Application Document Sets as defined within MCH1514 if the chosen product does not already have CoCo;
Calibration of the Radar detectors to meet Scheme operational requirements;
Providing maintenance documentation and training to the Technology Maintainer in accordance with the MCH1349 handover process;
Ensuring that maintenance and alignment of the detector via Mobile Elevated Working Platform (MEWP) is eliminated or reduced to an absolute minimum;
Unless otherwise specified herein the Contactor shall adhere to the Highways England guidance given in the following documents 1) Radar Design Guidance Report No: 47065637-AECOM-09-TN-ZZ-002 Sept 2015, 2) Highways England “Really Useful Guide” (RUG) issued under MPI-041 Technical Annex Key Feature Side Fire Radar Midas, 3) TTD Technical Bulletin 13.
[bookmark: _Toc508267666]Radar Locations
The location of MIDAS Radar sites are shown on the Contract Drawings and HA549348-AMAR-HMC-SWI-SP-YI-000022 (15/71/1 – Radar Schedule)

[bookmark: _Toc508267667]General Requirements
The Contractor shall provide Radar detectors and associated hardware and infrastructure components which meet the requirements of this Specification. The Radar detectors and associated system components shall allow integration with the standard Highways England provided Motorway Incident Detection and Automatic Signalling (MIDAS) Outstations
Prior to the supply of a proposed solution the Contractor shall liaise with Highways England, the Designer and the Technology Maintainer (RTMC) to ensure that the proposed solution fulfils the requirements of the Contract. All documentation and associated evidence shall be provided by the Contractor.
The Radar detector and associated system components shall interface with a MIDAS outstation replicating the functionality of inductive loops and detector cards and shall have the ability to detect traffic on both carriageways from a single location on one of the carriageway verges. The proposed solution shall not negatively impact, reduce or remove existing MIDAS system requirements as defined within TR2174. Note that any references to “inductive loops” or “loops” within TR2174 shall be considered to be referring to the Radar detector, when in use on the main carriageway. Standard inductive loops shall be installed on slip-roads therefore it is a requirement that any Radar solution must be able to function with a combination of Radar and inductive loops on a single outstation with any combination of detector cards.
Where proposed system components and ancillary items are identical to those which can be procured through Bulk Purchase then no further approval for their use is required. However if the Contractor proposes to use non-standard items then approval must by sought for their use from Highways England prior to procurement.
The installation including the testing, commissioning and calibration of the Radar detector and associated system components shall be undertaken by the Contractor.
Where any part of the proposed solution requires testing to be carried out, the Contractor shall be responsible for preparing all associated documentation, permissions and acceptance criteria to allow this testing to be undertaken. The Contractor shall be responsible for any liaison required in order to complete any system testing to prove compliance with any referenced standard.
The Contractor shall provide sufficient product literature, maintenance guidance and training to meet all of the requirements of the MCH1349 handover. The Contractor shall agree with the Technology Maintainer in advance the dates and number of suitable training sessions which will be required. As the purpose of these sessions will be to enable 3rd parties to maintain the Radar equipment, all training and documentation shall be prepared for this audience.
The Contractor shall be responsible for providing all necessary information and documentation to the Overseeing Organisation as required and described within TR1100. The Contractor shall also be responsible for demonstrating and providing evidence to the Overseeing Organisation that the design solution has been tested to and meets the requirements of TR1100.
The proposed Radar solution as defined within this, and other referenced specifications and standards shall meet with, and be tested against the requirements of TR2130. Where existing system components could be modified or used in a different way to meet the requirements of this Specification, they shall also meet the requirements of TR2130.
The proposed solution shall comply with and be tested against EMC Standards in accordance with BSEN50293:2012. Where existing system components are modified or used in a different way to meet the requirements of this Specification, they shall also meet the BSEN50293 requirements.
The Contractor shall be responsible for ensuring that the system (including modifications to existing system components) meets the Code of Connection requirements as defined within MCH1514 prior to connection to the NRTS network. Where an existing solution has been deployed on the network and is covered by an existing approved Code of Connection then this approval may be extended to this Scheme. In any instance, the Contractor shall seek confirmation of product specific Code of Connection requirements with the Traffic Technology Division (TTD) Information Security Team.
[bookmark: _Toc508267668]Performance Requirements
The Contractor shall provide Radar Detectors and associated ancillary items that meet with the performance requirements as defined within MCH1529.
The Radar detector and associated hardware shall be capable of being interfaced with standard MIDAS outstations and provide functionality which replicates that of inductive loops and detector cards in order to inform queue protection and controlled motorway algorithms.
The Radar detector shall be capable of being mounted at any distance of up to 400m from the MIDAS Outstation using a communications cable which is compliant with part 2 of TRH2583 to power and communicate with the Radar detector.
[bookmark: _Toc508267669]Operational Requirements
The Radar detector, pole and associated system components to be provided by the Contractor shall include the following functionality:
IP Connectivity which allows remote configuration/reset of the detector head over an IP network;
Hardware to interface the Radar to the standard Highways England MIDAS outstation;
Detector configuration and reset shall be possible from the base of the detector pole, the associated 600 type cabinet or remotely over an IP network;
The Radar unit and all associated hardware shall function without degradation that would cause performance to fall below that required in accordance with MCH1540 either due to the environmental conditions affecting the Radar unit and associated infrastructure or the road surface conditions at the point traffic is being detected;
The interface between the RADAR solution and MIDAS equipment shall include surge protection to protect the MIDAS outstation equipment from a surge emanating from the Radar equipment or infrastructure.
Where a low voltage DC power supply is required to power the Radar detector head, this shall be provided by the Contractor and installed within the associated 600 Type MIDAS cabinet.
A single fused way within the type 600 cabinet Power Distribution Unit will be available to allow connection of additional Radar detector power supplies where required. Additional power supplies shall be fused using an MCB conforming to the requirements of BSEN 60898 (type B or C) with a maximum rating of 6 Amps. Alternative protective device type/sizes may be used where agreed in advance with the Designer and the Overseeing Organisation.
Any additional infrastructure which is required to be installed within the 600 type cabinet shall collectively not exceed 400W at any Radar site.
[bookmark: _Toc508267670]Masts & Mounting Requirements
The Contractor shall provide a fixed mast arrangement for mounting of the Radar detector head. The Radar head must be accessible by the maintaining organisation by use of a mobile elevated platform. 
All brackets and mounting hardware for the proposed solution shall be provided by the Contractor and shall be suitable for securely mounting the equipment in the environment and physical location where it is to be located.
The mounting arrangement shall be designed to provide sufficient adjustment of the Radar detector to fulfil the requirements of any product specific requirement or in order to meet the requirements of this Specification.
The Contractor shall be responsible for the initial installation, alignment and calibration of the Radar detector and associated equipment.
Following the initial installation and alignment of the Radar detector, it shall be possible for the organisation maintaining the equipment to replace the detector by replicating the existing mounting configuration without specialist tools or additional alignment. It shall only be possible to install the detector head in exactly the same position as the removed unit to ensure re-alignment is guaranteed.
The Radar mast shall typically be 4.0m offset from the nearside edge of Lane 1 within a mounting height of between 6.5m and 7.5m depending upon local requirements and the product deployed. The Contractor shall specify, procure and install suitable masts of varying heights to suit the individual topography and line of sight of each location. Masts shall be offset by at least 10m from existing structures.
The Radar infrastructure shall be configured such that no maintenance access is required to the base of the mast and, thus, the mast can be planted directly into a verge which is not at grade. 
[bookmark: _Toc508267671]Chamber and ducting
Chambers and ducting shall be installed as shown within the Contract Drawings.
[bookmark: _Toc508267672]Power and Communications Cable Requirements
Power and communications links between the Radar mast and the 600 type cabinet which houses the associated MIDAS detector shall be achieved using a standard quad communications cable with 0.9mm diameter core sizes in accordance with the requirements of TRH2583. The Contractor shall be responsible for providing this cable, installing it in the associated duct and for connecting into the MIDAS outstation. The contractor can propose an alternative cable however approval shall be gained from the Overseeing Organisation prior to installation.
The following table defines core allocations of the quad cable to provide power/communications between the RADAR pole and the 600 cabinet:

	Core
	Colour
	Function 
	Comments

	1
	White
	DC+
	See Note 1

	2
	Blue
	DC+
	See Note 1

	3
	White
	DC-
	See Note 2

	4
	Orange
	DC-
	See Note 2

	5
	White
	RS485+
	

	6
	Green
	RS485-
	

	7
	White
	Ground/Shield
	

	8
	Brown 
	Not Connected 
	

	Note 1: Quad cable cores 1 & 2 (each end) to be fitted with red heat shrink sleeving and terminated in a dual entry bootlace ferrule.

	Note 2: Quad cable cores 3 & 4 (each end) to be fitted with black heat shrink sleeving and terminated in a dual entry bootlace ferrule

	Note 3: The contractor can propose an alternative 4 core power cable if more appropriate however approval shall be gained from the Overseeing Organisation prior to installation


The cable configuration defined above shall allow the Radar pole to be positioned up to a maximum distance of 400m from the MIDAS outstation equipment.
Where cables with connectors are required for the Radar detector head, the Contractor shall provide this cable and provide a means to interface this cable with the quad cable.
MCX0594 details the termination requirements of loop feeder cables within the 600 type cabinet to interface with the MIDAS outstation. Loop terminations as detailed within MCX0594 assumes that the loop configurations follow the pattern slip, main, slip, main.
Where a MIDAS detector site is to only feed Radar detectors then the terminations as detailed in MCX0594 apply.


[bookmark: _Toc508267673]Appendix 15/72 Low Light CCTV Requirements
[bookmark: _Toc508267674]Introduction
This section of the Specification details the requirements of the low light CCTV system. The Contractor shall note scheme specific requirements for CCTV equipment contained in Appendix 15/1 and accordingly both Appendix 15/1 and Appendix 15/72 must be read in conjunction with each other and appropriate HA Specifications.
The Contractor shall note that the standard TV Slave Station (TVSS) to MCE2241 which includes the cabinet-mounted TV Base Unit (TVBU), composite camera cables and pan tilt and zoom (PTZ) CCTV cameras. CCTV cameras meet the performance requirements as defined within MCE2135 (Requirements Specification for CCTV Outstation camera). IAN 161/15, which is the current “standard” for all lane running schemes, introduces an additional performance requirement which states that the CCTV coverage must be such that an operator can interpret correctly the nature of each incident within the designed viewing range of every camera at all times of the day and night. The results of recent trials have highlighted that the IAN 161/15 requirements cannot be met using a standard HA camera. To meet the requirements of IAN 161/15 for this Scheme the Contractor shall supply and install a ‘No Light’ CCTV camera system to draft HA specification MCE2245B with supplementary infra-red (IR) illumination.
[bookmark: _Toc508267675]Site Locations
The CCTV outstation sites are identified on the Contract Drawings and within HA549348-AMAR-HMC-SWI-SP-YI-000023 (15/72/1 – CCTV Schedule)
[bookmark: _Toc508267676]Functional Requirements
The Contractor shall provide and install a ‘no light’ CCTV solution that will to allow an operator to view incidents on the entire carriageway including emergency refuge areas (ERAs) and slip roads in all lighting conditions in accordance with the requirements as detailed within IAN 161/15. The CCTV locations are fixed by the Designer to provide coverage of the entire carriageway under normal daylight conditions but it is the responsibility of the Contractor to provide the necessary IR illumination and camera performance.
IR illumination shall be provided by the Contractor to supplement the CCTV system.
The Contractor shall ensure that CCTV equipment and all ancillary items will allow integration with the NRTS network and the Regional Control Centre TV Base Station (TVBS) system.
The Contractor shall ensure that CCTV equipment satisfies the requirements of MCH2530 ‘Technical Requirements for the Highways Agency CCTV system’ and MCE 1233 ‘CCTV Outstation Fixed Television Base Unit Specification’ unless particular requirements of these HA Specifications are superseded by the requirements to provide a ‘no light’ camera solution and are subsequently agreed by the Overseeing Organisation.
[bookmark: _Toc508267677]Operational requirements
The IR illuminators shall be activated automatically by an ambient light sensor (ALS) that shall be supplied and installed as an integral part of the CCTV outstation equipment. The Contractor shall ensure that the mounting location and sensor configuration avoids inappropriate switching of the IR illumination for example when car headlights illuminate the ALS.
The ambient light levels used to trigger the IR illumination - and where required switch camera modes between ‘infra-red’ mode and ‘normal’ mode - shall be proposed by the Contractor during system development for approval by the Overseeing Organisation.
It shall be possible to make adjustments to ambient light trigger levels as measured by the ALS, to optimise operation relating to individual sites, locally during the outstation equipment commissioning. Details of such settings shall be included within the handover documentation.
In addition to the ambient light trigger levels being set locally during outstation equipment commissioning, a facility shall be provided to allow the ambient light trigger level for each site to be remotely adjusted from the Regional Control Centre by an Engineer with the appropriate permissions and training. It will be permissible for these adjustments to be made from the Remote Access Protocol (RAP) PC. For the RAP to operate each outstation equipment shall be configured with the IP address for RAP.
All users (i.e. operators at the RCC in addition to the Maintenance Engineer or Software Engineer) shall have the facility to set the Infra-Red IR illuminators to automatic control (via the ALS) or ‘Always off’ for each camera site.
All users shall be able to select each IR illuminator site to turn off or turn on.
Where Short Range and Long Range Infra-Red illuminators are proposed the outstation hardware shall be configured so that it is possible to achieve the following states remotely from the RAP terminal:
	Long Range On/Short Range On

	Long Range Off/Short Range On

	Long Range On/Short Range Off

	Long Range Off/Short Range Off

	Long Range Upstream Cluster On

	Long Range Downstream Cluster On

	Long Range Upstream Cluster Off

	Long Range Downstream Cluster Off

	Automatic IR illumination control using the ALS trigger level

	Remote IR illumination control of individual IR illuminators

	Remote configuration of illuminator ALS light trigger level


The Operator’s position at the TVBS will override RAP terminal settings in respect of manual control of IR.
The system shall revert back to automatic control ('auto') on the next transition from IR operation to normal (daylight) operation.
If the IR illumination power supplies / LED drivers have any fault reporting outputs, then subject to the agreement of the Overseeing Organisation it shall be desirable to connect these to the TVSS alarm inputs that are described in MCE2241.
[bookmark: _Toc508267678]Equipment Interfaces
The TV Interface unit shall be installed in a type 600 CCTV cabinet and  shall incorporate the following physical interfaces:
· 230Vac mains input.
· A 75 ohm BNC female connector for video and a Rj45 connector for IP connections to the NRTS equipment (as per the standard TVSS)
· RJ45 connector for the local Engineering Terminal (as per the ‘standard’ TVSS). The local Engineering Terminal shall include the facility to replicate all TVBS controls.
· Connector for electronic configuration (address plug) to MCE1137.
· A control output to operate the Short Range IR illuminator where proposed. This output may be internal to the camera unit hardware and not presented as an external port.
· A control output to operate the Long Range IR illuminator where proposed.
· Interface to camera composite cable to include the camera 24V ac ELV power supply output, video and control as well as data from the ALS
· Power and control interface to the  ALS (If required)
Consideration shall be given to any external ports for switching IR illumination to be optically- isolated volt-free to avoid undesirable earth loops.
The IR illumination power supply shall be mounted in a type 600 cabinet and incorporate the following physical interfaces: 1) 230Vac mains input, 2) One or more ELV current regulated outputs to drive LED based IR illuminators, 3) A control interface to the TVBU to operate the IR illuminators.
[bookmark: _Toc508267679]Reliability
The equipment shall meet the service life and reliability requirements as defined in MCE 2245.
IR illuminators shall be based on LED technology and LEDs shall be driven at a sufficiently low current compared to the maximum forward current in order to achieve a normal service life of 15 years. It shall not be acceptable for LEDs to be classified as limited life items. The Contractor shall demonstrate that within the design calculations they have allowed for the deterioration of LED output levels with time and/or usage.
[bookmark: _Toc508267680]Surge Protection
Surge Protection components shall be provided to protect external interfaces particularly where cables run from the type 600 cabinet equipment up to mast-mounted equipment.
[bookmark: _Toc508267681]Power Supplies
The IR illumination may make use of more than one power source subject to the requirements of this specification. A Short Range low power IR illuminator if proposed may be fitted to the camera housing and may be powered directly from the TVBU.  Larger ‘Long-Range’ IR illuminators shall be powered from an IR illumination power supply. It is assumed that the Short Range illuminators will incorporate constant current LED driver circuits and hence may be fed with a 12 or24V supply which is ac or dc.
The Short Range IR illuminator may be powered from connections within the CCTV camera housing using the 24Vac power supply from the TV Interface Unit. Ideally the CCTV root and mast cables plus the short mast-top cable will remain standard. The Contractor shall establish that the transformer within the TV Interface units capable of providing power to the following devices:
· CCTV camera – 100% duty
· Camera housing heater – Usually a PTC (positive temperature coefficient) element and hence a variable load but consider the worst case maximum after the load has stabilised following turn on.
· Camera housing wiper – only intermittent load
· PTZ actuator – only intermittent load
· ‘Short Range’ IR illuminator – long term steady state load when turned on
Long-Range IR illuminators shall be provided with ELV ac or dc power from an IR illumination power supply which shall take the form of a 19” rack chassis and which shall be installed in a type 600 cabinet and powered from the nominal 230Vac mains supply.
All equipment must operate correctly from a mains power supply of nominal 230V ac over a range of at least +10% to -15% and a minimum supply frequency range of 47 to 52Hz.
[bookmark: _Toc508267682]Mains Connections
The TVBU and the IR illumination power supply to be installed within the Type 600 TV Cabinet must be fitted with an IEC 320 6A rated connector (chassis plug) for the mains power input. The Contractor shall provide a mains power cable, comprising 0.75mm2 3-core flex fitted with an IEC 320 cable socket connector with each equipment. The mains power cable must be of a sufficient length to enable the equipment to be installed at any suitable position within the Type 600 Cabinet. The Contractor shall note that the requirement for the IEC 320 connectors is to permit the equipment to be easily replaced by a technician who is not permitted to work on mains wiring.
[bookmark: _Toc508267683]Mains Circuit Protection
The equipment must not trip an EN 60898 type B, 6 amp circuit breaker on power up or during normal operation. The usual power source shall be the Power Distribution Unit (PDU) Type 1003 within the Type 600 Cabinet, which for a Mk6 cabinet provides a EN 60898 type C, 6 amp circuit breaker and a 30mA RCD. The supply may only be derived from an alternative protective device where agreed in advance with the Designer and the Overseeing Organisation.
The characteristics of the ELV output from the TVSS to the Short Range IR illuminator where proposed shall satisfy the fundamental requirements of BS7671. BS7671 permits a maximum of 50Vac however it shall be desirable to reduce this to 24Vac plus tolerance to allow for the +10% variation in line voltage and plus an allowance for the nominal 24V ac transformer being off load. To prevent damage to the cables or equipment a fuse shall be included in the TVSS output power circuit to provide overload protection.
It is expected that the Long Range IR illuminator power supply unit where proposed will incorporate one or more current regulated LED driver outputs. The Contactor will appreciate that if the cabling or an IR illuminator fails to open circuit the constant current circuit will increase the voltage in an attempt to regulate the current but the maximum voltage must be restricted for safety reasons. The output must comply with the extra-low voltage (ELV) requirements of BS7671 and it shall be desirable for the open circuit voltage to be limited to a maximum of 50Vdc. Output short circuit or overload protection will be provided by the constant current circuit(s) and hence the provision of fuses is not applicable.
[bookmark: _Toc508267684]Outside Limits
When the mains supply voltage or frequency moves outside the limits required for correct operation the equipment must shut down in an orderly manner. On restoration of the supply to the required voltage and frequency, the equipment must restart normal operation without external intervention or undue delay. It may be normal for an equipment power supply to have some hysteresis on the shut-down voltage and the power supply on voltage.
The Contractor shall advise the consumption data for all items of CCTV equipment including the IR illuminators to the Overseeing Organisation. The maximum demand is required for power distribution network design and power consumption and usage data for all operating modes so that UMSUG codes can be obtained by the Contractor in accordance with the requirements of TR1100.
[bookmark: _Toc508267685]Power Dissipation
The Contractor, in addition to providing power consumption data shall provide power dissipation data. The Contractor shall note that for electronic equipment the maximum power dissipation value is often regarded as being equal to the power consumption figure. In the case of the CCTV and IR illumination equipment, power at ELV is to be exported from an equipment cabinet to mast mounted equipment location and hence only a proportion of the power from the 230Vac mains supply causes heat dissipation within the type 600 equipment cabinet. The Contractor shall calculate power dissipation within the equipment cabinet by measuring output power as well as input power. The Designer requires this data in order to estimate the total power dissipation figure collectively for HA and NRTS equipment, which in order to satisfy a requirement of the NRTS Contractor, for a standard HA Type 600 Cabinet Mk6 shall not exceed 200W - or 400W with an air stirrer fan assembly installed.  Any additional infrastructure which is required to be installed within the Type 600 cabinet shall collectively not exceed 400W at any CCTV site.
[bookmark: _Toc508267686]Equipment Layout
The system shall be designed so that IR illuminators shall be co-located with the CCTV camera site. Infill IR illumination between cameras is not acceptable.
Equipment to provide power to, and control the Infra-Red illuminators shall be installed within the Type 600 CCTV Cabinet, except where power conversion circuits such as constant current LED drivers are built into the IR illuminators.
The requirement for a Mobile Elevated Working Platform (MEWP) is to be eliminated for the purposes of maintenance, repair and replacement of CCTV equipment. Once the initial installation and alignment of IR illuminators has taken place, where the CCTV camera and IR illuminators are installed on a wind down CCTV mast it shall be possible to maintain equipment at ground level by winding down the mast carriage.
The Ambient Light Sensor that is required to control the IR illuminators shall be supplied and installed as an integral part of the CCTV outstation equipment and shall be positioned at a location adjacent to or incorporated within the camera housing/pole/outstation to provide optimal system operation in all lighting conditions. The Contractor shall be responsible for selecting a position or mounting configuration which ensures that inappropriate switching of the IR solution does not occur, for example when car headlights illuminate the camera site/Ambient Light Sensor.
[bookmark: _Toc508267687]Mast Mounted Equipment
The IR illumination shall be mounted on the CCTV mast raise and lower carriage so that it may be maintained from ground level. It shall be permissible to complete the initial alignment of IR illuminators at high level using a MEWP.
The IR illuminators and associated mounting hardware shall not exceed the design weight limit of the mast and raise and lower carriage. Where a Short Range illuminator is proposed to be mounted on the Camera Housing the weight limit of PTZ mechanism shall not be exceeded.
The mounting arrangement shall be designed to provide sufficient adjustment to allow the IR illumination to fulfil the performance requirements of this Specification for all CCTV mast locations that are included in the scheme.
Following the initial installation and alignment of the Infra-Red illuminators it shall be possible for the Maintenance Service Provider to replace an IR illuminator at ground level and to complete the IR alignment ideally without task specific tools. It shall be desirable for mounting brackets to remain in place and for the IR illuminators to incorporate some form of fixed reference mounting surface or mounting points. The need for a special tool, for example an alignment protractor, is the least desirable design solution.
The CCTV mast and carriage assembly shall be designed to ensure that the alignment of the IR illuminators remain unaffected following activities that involve the lowering of the carriage. The top of the mast and carriage must include some form of pin and socket locating system. Either the pin and/ or the socket shall incorporate a suitable taper to assist the alignment. It shall be desirable that the materials chosen as alignment components require no lubrication.
The Contractor shall propose a method of protection to prevent the roosting or nesting of birds on the CCTV equipment, mast and associated infrastructure. The proposed method of protection shall be agreed in advance with the Overseeing Organisation.
The Contractor shall supply and install a CCTV mast carriage mounted junction box incorporating a suitable cable connector, cable glands and internal terminations as required to connect the mast cable to the IR illuminators. It is anticipated that a proposed Short Range illuminator will connect into the camera housing and hence this junction box will only facilitate connections proposed Long Range IR illuminators.
The total weight of the equipment shall not overload the mast carriage and the weight of individual items shall be taken into consideration to allow for manual handling when items are removed / installed on the mast carriage when lowered to ground level.
[bookmark: _Toc508267688]Equipment Installed in Type 600 Cabinet
CCTV equipment including the IR illumination control and power supply equipment shall not occupy any more than 5U of cabinet space within a standard Highways Agency Type 600 Cabinet. It is be desirable for the 5U to comprise –TV Slave Station Interface Unit 2U, IR illumination power supply and control chassis 2U and 1U space in between to assist equipment ventilation.
[bookmark: _Toc508267689]Cable Terminations within Type 600 Cabinet
The Contractor shall note that the HA standard internal wiring shown on MCX 0832 and external wiring as shown MCX 0833 and MCX 0834 does not support CCTV equipment. It shall be possible however for the CCTV and IR illumination equipment to be installed within a Type 600 Cabinet with the HA IDC plate, vertical (‘dropper’) rails and NRTS terminations panels in place if these are required for other equipment installed within the cabinet. The Contractor shall propose to the Overseeing Organisation for approval any additional ‘dropper rail’ connectors or terminating blocks required for cabinet installation.
[bookmark: _Toc508267690]External Cables
The Contractor shall supply and install external weatherproof cable assemblies for the CCTV equipment and the IR illumination. For each of the two applications the Contractor shall propose and supply three types of cable assemblies Mast, Root and Extension cables based on this specification and MCE2536, except where the Contractor establishes that a standard cable assembly in accordance with MCE2536 is suitable and may be procured from Bulk Purchase.
As identified in MCE2536, for both the camera and the IR illumination power cables the Mast and Root cables are usually supplied with the cabinet end un-terminated to allow the cable to be pulled through to the cabinet. The Extension cables are to be provided with both ends terminated to allow the camera to be operated with the camera / mast in the down position.
For the camera cables it shall be desirable for the standard cable and connector pin-out as specified in MCE2536 to be utilised and to adapt the use of some previously spare cable cores for any proposed Short Range IR illuminator power and control.
For the power cable to proposed Long Range illuminators the Contractor shall specify a suitable cable and connector plan form which must be different to the 24-way (20-24 plan form) camera connector as specified in MCE2536 such that the connector pins and sleeves current rating is suitable for the IR illuminator loads and to prevent any inadvertent incorrect connection of cables. To avoid confusion it shall be desirable that the plan-forms look to be totally different and not just rely on alternative keyway positions to prevent incorrect connection. The general construction of cable connectors and the provision of over boots and dust caps shall satisfy the requirements of MCE2536. The Contractor shall supply all IR illuminator power cables.
The fitment of plugs and sockets on the Mast and Root cables shall be as detailed in MCE2536.
The length of Mast cables shall suit the mast design. Root cables shall be proposed in the same lengths as those available provided through Bulk Purchase and as required by the scheme.
The quantity of Extension Cables that are required shall be agreed with the Overseeing Organisation and the Maintenance Service Provider but shall be a minimum of three.
The design of the CCTV mast pulley system will most likely dictate that the camera cable and IR illumination cable for both the Mast and Extension cables types are held together for most of the entire overall length. The Contractor shall provide a suitable solution using either flexible plastic conduit, spiral cable wrap braided cable sleeving or similar. It shall not be acceptable to provide one large (‘hybrid’) cable due to the diverse connection points at both the top of the mast and within the Type 600 Cabinet.
The Contractor also shall supply and install the short weatherproof cable from the PTZ actuator to the camera housing.
[bookmark: _Toc508267691]Cables within the Type 600 cabinet
The Contractor shall supply and install cables associated with the TVBU within the Type 600 cabinet which shall comprise 230Vac power flexible cord fitted with IEC 320 cable socket, Cat5e Ethernet jumper cable fitted with RJ45 connectors, video jumper coaxial cable with 75Ω BNC connectors and earth lead(s).
The Contractor shall supply and install cables associated with the IR illumination equipment that shall comprise 230Vac power flexible cord fitted with IEC 320 cable socket, power supply and control cables and earth lead(s).
[bookmark: _Toc508267692]Contractor’s Design Solution
Prior to the procurement of a proposed solution (or modification to an existing solution) the Contractor shall liaise with and obtain approval from the Highways Agency, the Designer and the Maintenance Service Provider to ensure that the proposed solution fulfils the requirements of the Contract.
The Contractor shall ensure that any modification to the existing CCTV system to allow Infra-Red functionality does not impact existing system performance. Where modifications could impact existing performance the Contractor shall bring these to the attention of the Overseeing Organisation and obtain approval of any proposed changes from the Overseeing Organisation prior to procurement.
The Contractor shall ensure that any Infra-Red facilities do not adversely impact the quality or sharpness of the image when viewed by an operator within the appropriate Regional Control Centre. Special consideration should be given to the camera operating within the Infra-Red and visible light spectra.  In particular the Contractor shall demonstrate that the selected lens displays no chromatic distortion over the full IR-to-Visible operating spectrum. The Contractor shall demonstrate that the chosen solution provides consistent image quality and sharpness during all lighting levels with Infra-Red switched on and off. In order to achieve this, the Contractor shall demonstrate compliance with MCE 2135 section 4.5.2 which states that “The Camera must be able to distinguish a BS EN50132-7 compliant test chart, at a distance of 500m, under both Daylight and Night conditions”. The Contractor shall ensure that this test is carried out using the NRTS network, or a suitable simulator.
During the testing of prototype equipment Ambient Light Sensor, the system shall be tested thoroughly and in a manner that will realistically exercise the ALS and the associated level detection / trigger function.
[bookmark: _Toc508267693]TR1100
The Contractor is responsible for ensuring that the solution complies with the requirements of TR1100. This shall include providing the necessary information and documentation to the Overseeing Organisation as required and described within TR1100. The Contractor is also responsible for demonstrating and providing evidence to the Overseeing Organisation that the design solution has been tested to meet the requirements of TR1100.
The entire system as defined within this and referenced Specifications shall meet with and be tested against the requirements of TR2130. Where existing system components are modified or used in a different way to meet the requirements of this Specification, they shall also meet the TR2130 requirements.
The Contractor shall note that the TR2130 60oC Dry Heat test is intended for equipment installed in an outdoor cabinet and represents the maximum likely ambient air temperature within a cabinet. For equipment installed in an exposed external locations the Dry Heat test may be replaced with a Solar Radiation test that comprises of a -15oC to 40oC Dry Heat with Solar Radiation. The dry heat with solar radiation is more representative of the actual considerations and useful for some types of equipment where by suitable shielding of the solar radiation a lower ambient temperature may be achieved.
The system shall comply with and be tested against EMC Standards in accordance with BSEN50293. Where existing system components are modified or used in a different way to meet the requirements of this Specification, they shall also meet the BSEN50293 requirements.
Where ancillary items (such as mast and root cables and CCTV outstation equipment) are identical to those which can be procured through Bulk Purchase then no further approval for their use is required provided that functionality is unchanged. Because the addition of IR illumination to the CCTV outstation equipment will change the functionality some testing will be required to demonstrate that equipment and cables satisfy the system performance requirements and the requirements of TR1100. However if the Contractor proposes to use nonstandard items then approval must by sought for their use from the Highways Agency and/or the Designer prior to procurement.
The Contractor shall undertake all electrical safety tests defined in TR1100. Electrical safety tests shall be repeated on production equipment on a 100% basis.
The Contractor shall be responsible for providing all necessary information and documentation to the Overseeing Organisation as required and described within TR1100.  The Contractor is also responsible for demonstrating and providing evidence to the Overseeing Organisation that the design solution has been tested to and meets the requirements of TR1100. It shall not be acceptable for the Contractor just to provide evidence of an existing approval in the form of a certificate or statement. A copy of the inspection report, environmental and EMC test results shall be provided and a technical file shall clearly identify the type and version of equipment to which such results and documentation relate.
[bookmark: _Toc508267694]Preparations for Testing
Where any part of the proposed solution requires any testing to be carried out, including but not limited to testing requirements over the NRTS network, or to satisfy the requirements of TR1100 the Contractor is responsible for preparing all associated documentation, permissions and acceptance criteria to allow this testing to be undertaken. The Contractor is responsible for any liaison required in order to complete any system testing to prove compliance with any standard referenced.
[bookmark: _Toc508267695]Code-of-Connection
The Contractor is responsible for ensuring that the system (including modifications to existing system components) meets the Code of Connection requirements as defined within MCH1514 prior to connection to the NRTS network. Where an existing solution has been deployed on the network and is covered by an existing approved Code of Connection then this approval may be extended to this Scheme. In any case the Contractor shall seek confirmation of product specific Code of Connection requirements from the Traffic Technology Division (TTD) Information Security Team.
[bookmark: _Toc508267696]Documentation
The Contractor shall provide sufficient product literature, maintenance guidance and training to meet all of the requirements of the MCH1349 handover. The Contractor shall agree with the Technology Maintainer in advance the dates and quantity of suitable training sessions which will be required.
The Contractor shall provide and install information cards in accordance with the requirements of TR1100 for both the equipment installed at CCTV outstation site. Information cards for mast mounted equipment shall be placed in the Type 600 CCTV Cabinet.
[bookmark: _Toc508267697]Installation and Commissioning
The IR illuminators, all brackets and mounting hardware to suit the CCTV mast carriage shall be supplied, installed and aligned by the Contractor.
The Contractor shall be responsible for the initial installation and alignment of the IR illuminators and associated outstation hardware comprising equipment and cables.
The Contractor shall be responsible for the initial installation and testing of both the in station and outstation software. The Contractor shall also set up the Ambient Light Level trigger thresholds for each IR illuminated site
The Contractor shall be responsible for commissioning the camera and IR illumination equipment back to the appropriate Regional Control Centre. If camera focus is established during daylight hours with a wide iris setting achieved by the temporary fitment of a neutral density filter or setting a very fast shutter speed true the night time performance must be subsequently verified.
The Contractor shall propose a set of testing documentation for approval by the Overseeing Organisation which shall include but not be limited to: factory acceptance test (FAT), production acceptance test (PAT), site acceptance test 1 (SAT1), SAT2 and SAT3.
The Contractor shall maintain all CCTV equipment until it is handed over to the Highways Agency’s Maintenance Service Provider (MSP). This shall include attendance at site to fault-find, repair or replace faulty items of equipment or cabling. The Contractor shall attend site in a timely manner once advised in writing of the fault by the Overseeing Organisation.
[bookmark: _Toc508267698]Spares
The Contractor shall supply maintenance spares in line with the requirements of MCH1349.  The quantities and type of system spares shall be agreed in advance with the Highways Agency’s Maintenance Service Provider (MSP) and the Overseeing Organisation.
The Contractor shall take into consideration the likely MTBF of individual components and provide additional quantities of items that are more likely to be required during the life of the equipment.
The Contractor may make use of maintenance spares for commissioning purposes provided that used items are either replaced or refurbished prior to scheme hand-over into maintenance. Any refurbished items shall be provided with the same warranty as brand new un-used items.
[bookmark: _Toc508267699]Training
The Contractor shall provide and Operational & Maintenance Manual with the scope and presentation in accordance with the requirements of HA Specification TR1100 D clause 15.1.1 to clause 15.3.8.
The Contractor shall agree requirements and provide requirements for the Maintenance Service Provider. RCC Operators and the Overseeing Organisation in terms of operation and first line maintenance, such training to include all preparation, delivery, coursework, computer presentations, certification, and attendance at a minimum of two locations to accommodate different RCCs. Detailed requirements are to be agreed during the procurement of the equipment.
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