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1.  PURPOSE: These standards stipulate the 5th Signal Command requirements for outside Cable Distribution Systems (CDS), Inside Cable Distributions Systems (ICDS) and other cabling systems within and between USAREUR facilities and buildings.  5th Signal Command reserves the right to deny telephone or data service to any project installation that fails to comply with these standards.

1.1 USAREUR Pamphlet 25-1, paragraph 2-9.2 states “Installation networks provide data connectivity between building LANs on an installation and provide connectivity to outside networks. Engineering, installation, operation, and maintenance of installation LANs is part of the 5th Signal Command mission and will not be done by any other unit without a wavier from the DCSPLNS (now G7), 5th Signal Command. The G7, 5th Signal Command will engineer and install installation networks, local RSC/CSC personnel will operate and maintain them.”

1.2 All cabling installations accepted by and supported in any way by 5th Signal Command are under the complete and sole control of 5th Signal Command and/or its designated representative.  This includes, but is not limited to, all types of communications /network cables and duct systems (inside and outside), network cabinets, network equipment, and wall jacks.  Private networks or LANs are not permitted without the specific authorizations of the 5th Signal Command Deputy Chief of Staff, G7.  

1.3 These standards may be supplemented by Site Unique Requirements (SURs).  The purpose of a SUR is to cover situations that are not addressed or cannot comply with this standard or other guidelines. The SUR must be reviewed and approved by the 5th Signal Command representative prior to contractual commitment.  

1.4 Comments, recommendations or questions regarding this document may be submitted to Commander, 5th Signal Command, ATTN:  NETC-SEC-T-SSD, AE 09056 or email the following: schmidw@hq.5sigcmd.army.mil, ray.jolicoeur@us.army.mil or james.murray7@us.army.mil. 

1.5 Beginning January 1, 2005 and effective there after:  All Primary contracting companies responsible for telecommunication installation shall have the DIN EN ISO 9001 or 9002 accreditation or be a candidate for accreditation.  A copy of the certificate or supporting documentation for candidates shall be provided with all contract proposals.  

1.6 All conceivable situations that may be encountered cannot be addressed in this document, anyone with questions involving a cable installation project is encouraged to contact 5th Signal Command, Quality Assurance Branch of the Technical Integration Office, ATTN:  NETC-SEC-T-SSD, AE 09056 or email, ray.jolicoeur@us.army.mil or james.murray7@us.army.mil. 

1.8 This document is currently available in English only. It is the contractor’s responsibility to ensure that the requirements are well understood and adhered to.

1.9 This document is available on the 5th Signal Command Home Page at https://www.5sigcmd.army.mil for government owned computer access and http://5sigcmd1.hqusareur.army.mil for non-government owned computer access. 

1.10 This document is updated in May and November of each year.
2.  SYSTEM DESIGN AND INTEGRATION SERVICES.  The contractor shall provide information systems engineering, installation and testing support in response to tasking documents that define the specific tasks.  The various elements of work are described in, but not limited to, the following paragraphs.  Any unique tasks not covered below will be specified in the SUR.

2.1 Information System Engineering.  Information systems engineering will be performed by the contractor to translate the requirements and performance objectives of a selected system approach into design criteria and specifications for the implementation of individual elements and subsystems that make up the system.  More specifically, the elements within the information systems integration arena shall include the following:  supporting structures (manhole and duct), copper cable, fiber-optic cable and systems, video, carrier systems, timing equipment, Synchronous Optical Network (SONET) equipment, power systems, digital systems, equipment cabinets/racks, and cross connect systems.  The contractor's systems integration process shall incorporate system-of-systems planning and design to include, but not limited to the items listed in the following sub-paragraphs.

2.1.1 Ensure all new CDS will be capable of supporting voice, data, video, Integrated Services Digital Network (ISDN) and the US Army’s single line concept that allows a simultaneous connection of all telephone jacks in the building to the Dial Central Office’s (DCO) Main Distribution Frame (MDF).  This will allow flexibility and ease of connection for current and future communication service requirements. 

2.1.1.1 Minimum building entry cable sizes are as follows:

	TYPE OF SPACE
	QUANTITY

	Administrative Space
	1 pr per 80 ft2 (7.5 m2) plus 25% for future growth

	Technical Space
	1 pr per50 ft2 (4.6 m2) plus 25% for future growth

	Living Space
	1 pr per 315 ft2 (29 m2) plus 25% for future growth

	Warehouse/Motor Pool/Hangers
	1 pr per 1000 ft2 (92m2) plus 25% for future growth

	Other
	1 pr per 80 ft2 (7.5 m2) plus 25% for future growth


2.1.2 Existing resources that meet current 5th Signal Command Standards shall be incorporated.  

2.1.2.1 Minimum cable count shall not be less than 30 copper pairs to a building.

2.1.3 Determine the interoperability of all interfaces within and external to the system (hardware and software) including necessary support equipment and facilities and other systems and equipment that are present or will be required in the operational environment.

2.1.4 Conduct and/or support investigations of systems performance, systems integration, systems interoperability, and problems with fielded systems and recommend alternative solutions.

2.1.5 Determine power loss calculations showing the fiber optic loss budget limitations.

2.1.6 Conduct comprehensive facility, link and system tests upon completion of each segment of the installation or at project completion.  The contractor will notify the Quality Assurance Branch of the Technical Integration Office, 5th Signal Command, (ray.jolicoeur@us.army.mil or james.murray7@us.army.mil. DSN 380-4486/4344, civilian 0621-730-4486/4344) two (2) weeks prior to testing so that the tests can be observed and certified by QA personnel.  Electronic copies of the test results will be provided to the 5th Signal Command representative.

2.2 Site Survey.  The contractor shall perform Site surveys.  The contractor shall collect, collate, analyze, and document the technical and supporting information required to complete the detailed engineering of the supporting structures and cable plant upgrade, including cable spreadsheets and documentation IAW paragraph 2.7 of these standards.

2.2.1 The contractor shall survey and physically verify all existing manhole and duct systems serving any affected buildings/areas to determine their adequacy to support the required cable upgrades.  In order to be considered sufficient, the manhole and duct system must have enough spare capacity to support the current cable upgrades plus allow 25% vacant duct for future expansion.  The contractor will not utilize the last duct available in any existing duct segment.  There are situations where placing sub-duct into vacant duct may provide sufficient growth potential for the future.  An example of this would be an entrance duct into a small building where the new cable could be installed in sub-duct with sufficient room remaining to allow for installation of the largest copper cable required to accommodate the single line concept for current users in the building.  If no sub-ducts are available, the contractor shall include the installation of a minimum of four 2.5 cm (1 in) ducts, or fabric (Maxcell type) sub-duct, in a vacant 125 mm (5 in) inside diameter conduit.  Fiber optic cable shall not be installed directly in a 125 mm (5 in) inside diameter duct. If the contractor proposes a specific situation where this would be acceptable, the government must insure that it is documented in the SUR.

2.2.2 The contractor may also propose the installation of new cable into duct which is already occupied if they feel the new cable can be installed without damaging it or the existing cable(s).  The contractor's proposal shall identify where they plan to use this approach.  The contractor shall provide the size of the duct, number, size and type of existing cables, and the number, size and type of new cables to be installed in this manner.  If this approach is approved, it will be documented in the SUR and the contractor shall be liable for any damage to any of the manholes, ducts, and/or cables during installation.

2.2.3 The contractor shall inspect all building entrances to determine their adequacy (i.e. existing spare duct capacity/building ground adequacy, etc) to support the proposed cable plant upgrades.

2.2.4 The contractor shall meet with the site Directorate of Public Works (DPW) to verify any specific site construction requirements identified in the SUR.  Some areas for consideration are roads, sidewalks, parking areas, railroads, stream or river crossings, bridge crossings, etc.  The contractor shall also verify the specific installation procedure to be utilized prior to start of construction.

2.3 Site Survey Report.  The contractor shall prepare a site survey report (SSR) in a commercially acceptable format.  The contractor shall deliver the SSR to the 5th Signal Command Project Manager or his designated representative. The SSR shall include the following as a minimum:

2.3.1 A list of any discrepancies found within the SUR, site map or cable route.

2.3.2 A list of all details and agreements made pertaining to equipment, equipment locations, and facilities.

2.3.3 A list of any expected problem areas, along with proposed solutions.

2.3.4 A detailed schedule for the engineering and implementation of the project.

2.4 Site Preparation.  As part of an overall system design and installation, the contractor may be required to perform site preparations.  All proposed site preparations must be documented in the SUR.  Site preparations shall include, but is not limited to the following.

2.4.1 Mechanical requirements may include, but are not limited to, environmental control to allow for equipment operating temperatures and humidity, heat emission of electronic equipment, and ventilation requirements, etc.  

2.4.2 Electrical requirements may include, but are not limited to, power requirements; technical and non-technical power panels, lighting and receptacle requirements, and proper grounding of facilities.

2.5 Equipment Configuration.  The equipment configuration shall be determined by the contractor to translate the design approach and system requirements into a configuration that can be produced, installed, tested, integrated, and supported within the state of existing or economically achievable technology and support capability.  The equipment configuration shall include, but is not limited to the considerations in the following sub-paragraph.

2.5.1 Provide a review of the proposed equipment configuration. 

2.5.2 Provide a review of the detailed wiring diagrams and single-line diagrams for circuits to be installed or modified by the installers and a review of single-line diagrams and block diagrams of representative communications complexes.

2.5.3 If needed, the SOW will identify what type of software and switch configuring is required to be performed by the contractor.

2.5.4 Sizing of data network switches will be a coordinated effort with the contractor, user, and the local Network Service Center (NSC).  Minimum switch size is calculated by determining the current (or planned, if building is new or completely renovated) amount of data network devices plus 20%, for growth.  Switch size is not determined by the total amount of dual outlets installed in the building, as this will far exceed the actual user potential.

2.6 Reviews, Meetings and Reports.  

2.6.1 Initial Design Review  (IDR).  The contractor shall notify the Project Manager when they are prepared to conduct the IDR to allow government review of their initial design.  The Project manager will coordinate a time and location to conduct the meeting.  The PM will also notify the local DPW, DCO, NSC, and signal battalion of the planned meeting. Copies of all documents (i.e. PCM, IBOMs) shall be provided in hard copy and in electronic format. Project information to be reviewed shall include any potential safety issues (i.e. asbestos reports supplied by DPW), project status and schedule, engineering drawings, bill of materials, and material specifications.  The engineering drawings shall depict the routes and/or placement of all ICDS cable routes, CDS cable routes, manholes, hand holes, pedestals and direct buried cable.  Utilization of existing manholes and ducts shall be clearly depicted.  The drawings shall also define all road cuts and/or bores as agreed to by the local DPW.  The contractor shall develop minutes of the meeting.  Copies of the minutes shall be provided to the site POC and 5th Signal Command PM and/or representative via email.

2.6.2 Critical Design Review (CDR) / Final Design Review (FDR).  The contractor shall notify the Project Manager when they are prepared to conduct the CDR to allow a government review of their final design.  The Project manager will coordinate a time and location to conduct the meeting.  The PM will also notify the local DPW, DCO, NSC, and signal battalion of the planned meeting.  Project information to be reviewed shall include any potential safety issues (i.e. asbestos reports supplied by DPW), project status and schedule, engineering drawings, bill of materials and material specifications.  Copies of all documents (i.e. PCM, IBOMs) shall be provided in hard copy and in electronic format.  The contractor shall develop minutes of the meeting.  Copies of the minutes shall be provided to the site POC and 5th Signal Command PM and/or representative via email.

2.6.3 Pre-Construction Meeting.  Prior to the start of construction, the contractor and their on-site project manager shall notify the 5th Signal Command Project Manager to coordinate and schedule a pre-construction meeting with the site POCs, DPW, Fire, Safety, Security, the Installation Coordinator, the local signal battalion representative and any other affected personnel.  This meeting will be conducted at the construction site.  The contractor is responsible for notifying the project COR if the Project Manager has not coordinated this meeting.  Construction cannot begin until the 5th Signal Command Project Manager has given final approval to the design and implementation plan.

2.6.3.1 The contractor and their on-site project manager shall work with the appropriate DPW and 5th Signal Command representative to confirm the exact location of all new cable, equipment, manholes, and duct prior to start of excavation.  This will be reviewed at the pre-construction meeting.

2.6.3.2 On US government installations, the contractor and their on-site project manager shall coordinate with the DPW and submit written requests for digging permits for all excavation to include scheduling of all road closings, the cutting/boring of roadways and marking of conduit paths.  Local post policy regarding in-ground installation of conduit and manholes shall have precedence and override any stated directives contained within this document.  This will be reviewed at the pre-construction meeting. 

2.6.3.3 Most military installations have areas that may be affected by environmental or historical matters.  Environmental hazards may include toxic waste, fuel spillage/leakage, asbestos, unexploded ordinances, etc.  Wildlife preservation may be another area of concern at some sites.  Compliance with historical restrictions shall require special engineering considerations (type of exterior facing, mounting of terminals, placement of pedestals, etc.).  These types of situations will be further defined in the SUR.

2.6.3.4 Disposing of waste materials shall be accomplished by the contractor in accordance with the local requirements for clean and/or hazardous material.

2.6.4 Periodic Report.  The contractor shall provide comprehensive status and progress reports every two weeks to the 5th Signal Command PM and/or representative.  The reports shall include a description of work accomplished during the reporting period, problems encountered and status of resolution, work planned for the next reporting period, problems anticipated that may impact the cost and scope, and recommendations for schedule changes.  It shall also include fiscal data for the reporting period, cumulative fiscal data, and revisions to the milestone.

2.6.4.1 As the installation progresses, the contractor shall make recommendations of components required to overcome unforeseen obstacles in order to meet installation requirements (i.e. verify measurements, power requirements, floor space and cable routes) and submit red-lined project drawings to the 5th Signal Command representative for review.  All proposed changes/solutions shall be reviewed and approved by the PM (or their representative) prior to implementation.

2.7 Required Documentation

2.7.1 Engineering Drawings.  The contractor shall develop engineering drawings using the scaled site map and/or plant-in-place drawings.  As a minimum, contractor developed drawings shall show all work involving manholes, duct routes, cable routes, and splice points.

2.7.2 Manhole, hand holes, and Duct Routes.  The contractor shall annotate the proposed manhole, hand holes, and duct route on the DPW installation map.  The updates shall be completed as required.  

2.7.3 Cable routes and splice points.  The contractor shall annotate proposed cable routes, splice points, and cable counts.

2.7.4 Cable vault schematic diagrams depicting existing and new cables.  

2.7.5 Equipment locations with rack elevations. 

2.7.6 Floor plan/main distribution frame layout.

2.7.7  An ICDS cable running list, identifying user outlet locations and outlet numbers, will be developed and a copy placed in the network cabinet prior to final acceptance testing.

2.7.8 Manhole Butterflies.  The contractor shall develop manhole butterfly drawings for all newly installed manholes and update or create manhole butterflies for existing manholes which depict the work to be performed by the contractor.  The butterfly drawings shall depict the duct assignments, cable routing, splicing, and racking as it is to be installed in the manhole.  

2.7.9 As-Built Drawing Package.  Throughout the installation process, the contractor shall maintain up to date redline drawings of all changes made to the original project design.  Upon completion of the acceptance tests, the contractor shall furnish As-Built drawings showing the duct routes, cables routes, cable pair counts in: manholes, hand holes, ducts and buildings, placement of terminals, all splice points, manhole butterflies, building ISP, and all major components.  The As-Built project drawings shall follow the same format as the Engineering drawings, including cabinet and equipment placement.  Three sets (one electronic and two hard copies) of the As-Built drawings shall be provided to the 5th Signal Command PM.  All drawings shall meet the standards and guidelines set forth in FED-STD-1037B, ANSI Y31.9-1972, IEEE-315-1975, and IEEE-315A-1994.

2.7.10 The contractor shall use the latest version of AutoCAD or a compatible format for all drawings.

2.7.11 The contractor shall report any utilities, cables, or other items not shown on DPW drawings to the DPW whether or not they affect the current design.

3.  Underground Systems (Manhole and Duct) Underground (manhole and duct) systems shall be used on all CDS projects, unless otherwise specified in the SUR.   Aerial cable plant systems are not authorized. Underground cable / splice installation (direct buried cable) in range areas shall be IAW ISEC OSPR (Outside Plant Requirements).
3.1 Manholes.  Manhole requirements will be determined during the design phase of the project. Manhole size will meet project requirements plus 50% to allow for future expansion.  Pre-cast, multidirectional manholes shall be used.

3.1.1 The manholes and associated conduits in the main runs must be sized to support both copper and fiber optics connectivity of all buildings. The conduits and manholes in the main runs shall be designed in such a manner that future projects can be implemented without modification or duplication of a previously installed conduit system. 

3.1.2 Basic Layout for Manholes.  Except for Tie Cable projects, manholes shall not be placed more than 185 meters (600 ft) apart. Measurements between manholes are from lid to lid (center to center).  Measurements from manholes to buildings are from the manhole lid to outside wall (center to point).  New manholes shall be placed to support the locations of junction points, offsets, load points and curvature in the duct line.

3.1.3 Manhole Marking

3.1.3.1 Request assistance from the local DCO and/or the DPW to select a start point for the numbering sequence (1st manhole location and it’s number).  If a good numbering sequence that builds off the existing manhole numbers cannot be established, use the format indicated below with the project name as a header before each number.

3.1.3.2  A letter/number designator will be painted on the inside riser collar of each manhole approximately 12 inches below the cover.

3.1.3.3 A yellow or white rectangular area, sized to fit all the lettering, will be painted as a base/background.  Letters/numbers will be done in black paint. 

3.1.3.4 Format:     (Project)             


                 MH XXX           

3.1.3.5 Letters and numbers will be stenciled and 3-5 inches (7- 12 cm) tall. 

3.1.3.6 Ensure manhole numbers on the As-Built drawings coincide with the numbers painted on the manholes.

 3.1.4 Manhole Accessories.  Each new manhole shall be equipped with pull irons, ground rod or bonding ribbon, ladder with handrail/guardrail, cable racks and hooks. 

3.1.4.1 Cable hooks and/or racks shall be placed in such a way as to prevent exceeding the cable’s bending radius and to adequately support the weight of the cables and splice cases.  Cable racks shall be placed so as not to interfere with future cable placement.

3.1.4.2 Ground Rod or Bonding Ribbon.  A ground rod or bonding ribbon shall be installed in all new manholes and attached to all rack anchors.

3.1.4.3 Ground System.  A ground system shall be installed in each manhole.  The resistance to ground shall be less than 5 ohms as measured with a megohmmeter. Test results will be furnished to the 5th Signal representative in the final deliverable packaged. All manhole splices shall be bonded to the manhole ground.  New ground systems in existing manholes shall be added at each splice location if none presently exist. 

3.1.5 Cable Racking and Duct Assignment.  Cable racking and duct assignment shall be engineered and installed as per the design.  Cables shall be pulled through the lowest available duct to facilitate installation of future cables.

3.2 Hand Holes.  Hand holes will be engineered or installed in situations where a pull point is required into a building or to temporary or limited use buildings (guard shacks). Hand holes will not have more than six 125 mm (5 in) inside diameter ducts installed. Grounding requirements for hand holes are the same as for manholes. 

3.3 Hand Holes Marking

3.3.1 Request assistance from the local DCO and/or the DPW to select a start point for the numbering sequence (1st hand hole location and it’s number).  If a good numbering sequence that builds off the existing hand hole numbers cannot be established, use the format indicated below with the project name as a header before each number.

3.3.2 A letter/number designator will be painted on the inside riser collar of each manhole approximately 12 inches below the cover.

3.3.3 A yellow or white rectangular area, sized to fit all the lettering, will be painted as a base/background.  Letters/numbers will be done in black paint. 

3.3.4 Format:      (Project)                 (Project)


                   HH XXX            HCDS HH XXX 

3.3.5 Letters and numbers will be stenciled and 3-5 inches (7- 12 cm) tall.

3.3.6 Ensure hand hole numbers on the As-Built drawings coincide with the numbers painted on the hand holes.

3.4 Pull Boxes.  Pull boxes will only be used when authorized by HQ, 5th Signal Command or designated representatives.

3.5 Pedestals. Pedestals will be used to service temporary buildings, railheads, and other remote locations where permanent building terminations are not practical.

3.6 Duct.  Duct shall be rigid duct and meet DIN 8075 standards.  Flexible duct will be used only in those areas where rigid duct cannot be properly installed or as specifically authorized by the 5th Signal Command.

3.6.1 Minimum Duct Bank Sizing.  The minimum sizing for new duct bank sizes shall be designed to allow for current cable, new cable under this effort and 25% growth.  Additional sizing requirements are listed below. Note: duct bank sizing does not apply to Hand Holes.

3.6.2 Duct between the cable vault and the first manhole shall provide for current cable and new cable plus 25% growth. 

3.6.3 Main duct runs shall be a minimum of 6-way, 125 mm (5 in) inside diameter, one of which will contain sub-duct (i.e. fabric mesh or multi cell flex) for fiber optic cabling.

3.6.3.1 Lateral duct runs shall be a minimum of 4-way, 125 mm (5 in) inside diameter, one of which will contain sub-duct with longitudinal ribbing (i.e. fabric mesh or multi cell flex) for fiber optic cabling.

3.6.3.2 Building entrance ducts shall be a minimum of 2-way, 125 mm (5 in) inside diameter, one of which will contain sub-duct with longitudinal ribbing (i.e. fabric mesh or multi cell flex) for fiber optic cabling.

3.6.3.3 Multi cell sub-duct shall be installed in such a manner that a continuous non-spliced length of sub-duct exists between manholes.  To prevent elongation of the sub-duct and reduction of the sub-duct diameter, the maximum allowable pulling load (per manufacturer specifications) for installation of the sub-duct must not be exceeded..  Any duct sections that are deformed will not be accepted. To ensure sub-duct has not been deformed during installation, mandrelling will be performed. See paragraph 3.4.6.3 for details on mandrelling procedures.

3.6.4 Duct Placement.  Changes in duct direction of more the 10 degrees, either vertically or horizontally, will be accomplished by long sweeping  bends having a minimum radius of 7.5 meters (25 feet).  In no instance shall the total of all bends and sweeps in a duct run exceed 180 degrees.  Manufactured bends may be used on subsidiary/lateral conduit at the riser pole or building entrance.  Long sweeps may be made up of one or more curved or straight sections or in combination.  Manufactured bends shall have a minimum radius of 60 cm (24 in) for all conduits 125 mm (5 in) inside diameter or larger.  Bends and sweeps shall have 5 cm (2 in) of concrete encasement to protect the duct from the pressures developed while pulling cables.

3.6.4.1 Depth of Cover.  Unless otherwise noted, at least 60 cm (24 in) of cover is required above the top of the duct run.  

3.6.4.2 Trench Width.  The trench width shall  allow for 5-10 cm  (2-4 in) of clearance on either side of the duct bank being installed unless more space is required to work in deep trenches.  

3.6.4.3 New Duct Placement.  In a new duct run the duct shall be swept down into the lowest available duct window of the manhole/handhole.

3.6.4.4 New duct installed to supplement an existing duct bank shall be placed above the existing duct bank if the minimum top cover of 60 cm (24 in) can be maintained.  If sufficient top cover is not available, the new duct shall be placed beside the existing duct bank.

3.6.4.5 Re-Routing of Existing Duct.  Existing duct shall be joined to new manholes by re-routing the designated ducts from the abandoned manhole to a new manhole.  Re-routing shall begin far enough back from the old manhole to allow for standard bending radius and pulling tension to be maintained.  Continuity of operations on any affected cables shall be maintained during duct re-routing as much as possible.

3.6.5 Galvanized steel pipe or 5 cm (2 in) concrete encased duct shall be placed under all paved road surfaces and heavy traffic non-surfaced roads.  The encasement/pipe shall extend a minimum of 1.8 meters (6 ft) beyond the roadbed for all road crossings on ranges.  

3.6.6 Duct Preparation and Accessories.  Pull strings shall be installed in each new duct or duct/sub-duct.  A minimum of 1 meter (3 ft) of pull string shall be provided at each end of the duct.  The pull string shall be coiled and secured to the wall.

3.6.6.1  Plugs.  All ducts and sub-duct shall be waterproofed by using duct plugs or plugging compound.  

3.6.6.2  Roding. Prior to using existing ducts, ridding must be accomplished. Roding a duct entails inserting or pushing a rod into the duct to (1) determine the length of the duct;  (2) locate the other end of the duct;  (3) determine if the duct is usable or blocked; (4) insert a pull string in the duct.

3.6.6.3   Mandrelling a duct consists of pulling a mandrel or slug through the duct to clean any obstructions from the duct.  Mandrelling also insures that the duct diameter is intact and available for cable installation.  The mandrel's diameter shall be 0.6 cm (1/4 in) less than the inside diameter of the duct.  Ducts with cable inside shall not be mandrelled.

3.7   Warnings.  Buried cable warning tape shall be used for all duct and cable routes.  The tape shall be installed 30 cm (12 in) above the duct/cable.

3.7.1   If only fiber optic cable without copper cable is run in a duct bank the warning tape shall have encapsulated aluminum foil for tracing purposes.

3.7.2   Route markers for under ground duct systems shall be provided no less than every 75 meters (250 feet) or at each change in route direction and on both sides of street crossings.

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

4.  General Trenching Requirements  

4.1   Digging Permits.  The contractor shall coordinate with the site DPW to schedule all excavation and obtain the required digging permits.

4.2   Utility Location.  The local DPW maintains records for the locations and markings of all utilities.  The contractor shall furnish a schedule of proposed excavation to the DPW. The contractor shall survey, locate, and mark existing utilities prior to excavation and report discrepancies to the DPW.  After excavation, the contractor will mark all new utilities IAW local requirements and provide an updated drawing to the DPW.  

4.3   Rights-of-Way.  The contractor is responsible for obtaining required right-of-way permits in a timely manner to ensure compliance with established completion dates.

4.4   Road Crossings.  Road crossings shall be constructed by cutting or sawing perpendicularly across the road, by trenching perpendicularly across the road, by directional boring under the road, or by pipe pushing under the road.

4.5 Cut and Resurface.  

4.5.1 Certain streets or roadways may have cutting restrictions or special conditions.  Pavements, curbs, sidewalks, and other hard surfaces including graveled and grassy surfaces shall be restored to the same condition as found within 72 hours after completion of construction work.

4.5.2   Roadways will be resurfaced with same type material and shall have a minimum thickness of 9 cm (3.5 in) of resurfaced pavement.  

4.6 Hand Digging/Pot Holing.  

4.6.1 The contractor is responsible for positively determining the exact location and depth of all marked utilities by hand digging and/or pot holing to insure they are not damaged by the trenching or boring equipment.  When pot holing road surfaces prior to boring operations, the initial hole shall not be larger than 30 cm by 30 cm (12 in by 12 in).  The hole may be increased in size as necessary to determine the exact size and depth of the utility being located.

4.6.2   The contractor shall hand dig at all existing manhole or hand hole locations, building entrance points, utility crossings, through tree roots, under curbs, etc. to prevent damaged to existing manmade or natural assets.

4.7   Plowing.  Plowing may be used in range environments or other areas where there are no significant obstacles and cable runs typically exceed 305 meters (1000 feet) between splices.  

4.8   Backfilling and Restoring. All excavated areas around new manholes, ducts, or cables shall be backfilled with earth, loam, sandy clay, sand and gravel or soft shale that is free of large clumps of earth, blasted rock, large boulders, broken concrete or pavement, construction debris or litter. 

4.8.1   Backfill materials shall be deposited and tamped in 15 cm (6 in) layers until the conduit entering the manholes has a minimum cover of 30 cm (12 in).  The remainder of the backfill materials shall be placed into the excavation while moist and tamped in 30 cm (12 in) layers.  The earth shall be graded to a reasonable uniformity and left in a uniform and neat condition.  A minimum of 60 cm (24 in) of total duct coverage will be maintained. 

4.8.2   Restoration to the same or better condition prior to construction shall be completed within 72 hours for all areas where no additional intrusion by heavy equipment for cable placement is required.  For durations of longer than two weeks between construction and cable placement, the contractor shall rough seed the area to provide cover until final grading and seeding is accomplished. 

4.8.3  Trenching/digging in Rock.  Boulders measuring .75 cubic meters (1/2 cubic yard) or more or other material, such as rock in ledges, bedded deposits, un-stratified masses and conglomerate deposits or below ground concrete masonry structures that cannot be moved without systematic drilling and blasting or the use of a rock saw shall be excavated to a minimum of 10 cm (4 in) below the trench depths required for proper placement of duct bank or cable.  Backfill the rock excavation and all excess trench excavation with a 10 cm (4 in) cushion of sand prior to placing the duct or cable.  

4.8.4   Unstable Soil.  When wet or otherwise unstable, soil incapable of properly supporting the conduit or manhole is encountered in the trench bottom, the contractor shall remove such soil to the depth required to establish a sound base and backfill the trench to the appropriate trench bottom grade with coarse sand or fine gravel.  

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

5. Cable requirements 

5.1   Outside Plant Copper and Fiber Cable Requirements.  

5.1.  Type A-2YSOF (L) 2Y-…x2x0.6 St III Bd (foam filled) Outside Plant copper cable may be used throughout a CDS cable installation project, but must be terminated to protected LSA+ Quick Disconnect blocks in a Protected Entry Terminal (PET) and transitioned to indoor cable to connect to the cabinet. 

5.1.2   Type A-2YF (L) 2Y-…x2x0.6 St III Bd  (petro-jelly filled cable) Outside Plant copper cable may be used throughout a CDS, but must be terminated to protected LSA+ Quick Disconnect blocks in a PET and transitioned to indoor cable to connect to the cabinet. 

5.1.3   Type A-DF (ZN) 2Y … Outdoor fiber optic cable may only be terminated directly to patch panels in TR1 cabinet if it has been certified by the manufacturer as safe for indoor use.  If the manufacturer has not certified the cable for indoor use, cable must be spliced, at the building entry point, to an approved type of indoor cable. 

5.1.4   Type A-DSF (ZN) 2Y Fiber Cable Equipped with Copper Conductors will be used when merited by the requirements of alarms, telemetry, talk circuits or cable location purposes.  The cable shall include two or more insulated (color coded) 0.6 mm diameter copper conductors built into the standard sheath.  

5.2   Inside plant cable requirements 

5.2.1   Plenum Areas. If cabling is required to be installed in a plenum area, the cable must meet all requirements for the plenum areas.

5.2.2   Type J-2Y (ST) Y…x2x0.6 St III Bd Capable of 16 Mbps indoor copper cable shall be used as tipping cable and riser cable inside buildings.  

5.2.3   LAN copper cables will be Category 6, Shielded Twisted Pair (STP - overall shielded wrapped cable), Screened – Shielded Twisted Pair (Sc-STP - overall screen wrap and individually shielded pairs) or Foiled Twisted Pair (FTP - overall foiled wrapped cable) are authorized for use. All types of CAT 6 cabling will have a minimum rating of 250 MHz in accordance with ISO/IEC 11801, EN-50173 and           TIA/EIA 568-B.2-1 standards.  Cables with only sheathing and twisted pairs (no EMI protection) will not be authorized.

5.2.4   Type I-V (ZN) Y… indoor multimode fiber optic cable shall be used from TR1 to other TRs within buildings.  When considering requirements (distance and electronics), if it is determined to be more cost effective, single mode fiber cable may be used.   If the distance between TRs exceeds 250 meters (820 feet) then, single mode fiber cable (Type I-V (ZN) H…or I-D (ZN) H…) should be used.  Multimode fiber optic cabling will NOT be installed between buildings. 

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

6. GENERAL cable Installation 

6.1   Evaluating Existing Cable/Testing New Cable.  When the installation includes work on an existing cable the contractor shall test all affected pairs before completing any throws or splices.  A list of the defective pairs shall be submitted to the 5th Signal Command PM before the work proceeds.  After the cable work has been accomplished, the contractor shall test all affected cable pairs.  The contractor shall clear any trouble on any existing pairs that were not on the original submitted list.

6.2   Cables shall be installed in such a manner as to avoid kinks and other sheath deformities.  Minor stealth damage (scratches, shallow cuts, etc) is a normal byproduct of installation. Moderate or serious cable damage will be repaired.

6.2.1   Pulling Tension.  The manufacturers specified pulling tension will not be exceeded when pulling cable into ducts and sub-ducts.  A lubricant shall be used in the amount specified by the lubricant manufacturer.  The lubricant shall be a water-based, slow-drying fluids that will not stress crack low-density polyethylene and will not damage cable jackets.  

6.2.2   Bending Radius for CDS. The minimum-bending radius for copper cables (10 times the outside diameter, unless otherwise specified by the manufacturer) and fiber optic cables  (20 times the outside diameter, unless otherwise specified by the manufacturer) will not be exceeded.

6.3   Cable Entry Points.  Outside cable duct will continue through building walls or through basement floors. Building wall entrances or basement floor entrances will be cut flush or have appropriate duct left exposed to attach a collar. All duct entrances will be cleanly finished and sealed with an approved sealant.

6.3.1   Outside copper cables will be transitioned to inside cables as close to the cable entry point as possible, but no further than 7 meters (23 ft).  The outside copper cable shall be terminated to a PET (with protector modules).  The PET will be located within 7 meters (23 ft) of the cable entry point. Under no circumstances will the outside cable be allowed to leave the entry room.

6.3.2   Outside fiber cable that has not been certified as safe for indoor use will be spliced, in a wall mounted splice box, to indoor fiber cable as close to the cable entry point as possible, but no further than 7 meters (23 ft).  Under no circumstances will the outside cable be allowed to leave the entry room.

6.3.3   Cables will be labeled on both sides of the splice canister and/or PET IAW paragraph 7 of this document.  

6.3.4   Cable racks or raceways will be installed on the wall of the cable entry point to provide support for cables.  Racks/raceways will be installed at the bottom of the wall to provide support, protection and easy and orderly installation of future cables.  Racks/raceways will be positioned so that the cable-bending radius will not be exceeded. All cable racks/raceways, splice canisters, and PETs will be grounded.

6.3.5   Cables will be supported by racks, ducting or cable tray throughout the building installation.  The racks, ducts, or cable trays will be routed following the contours of the building and secured to the walls or hung from the ceiling.  All metallic ducts/raceways and cable trays will be strapped together with ground straps and grounded.

6.4   Grounding.  All outside copper cables, riser cables, and PETs shall be grounded to a Telecommunications Main Ground Busbar (TMGB). If no building ground exists, then a building ground must be established and installed.     

6.4.1   PETs shall be grounded with 10mm (8 AWG) plastic insulated solid copper green and yellow wire in runs less than 50 meters (164 ft) or with 16mm (6 AWG) wire in runs over 50 meters. The ground wire shall run from the grounding lug or the grounding strip of the terminal to an existing building ground or a driven ground rod.  The ground wire shall be continuous with no breaks or splices and shall be placed in properly supported conduit/duct.  If a ground rod is used, it shall be a minimum of 1.3 cm (1/2 in) in diameter and 1.5 m (5 ft) in length.  It shall be installed a minimum distance of 30 cm (12 in) from the building wall and have at least 15 cm (6 in) of earth cover between the top of the ground rod and ground level. 

6.4.2   A maximum measured resistance of 5 ohms to ground is required.  When it is necessary to place more than one ground rod to meet this requirement the minimum separation between the ground rods shall be 30 cm (12 in).  Two or more ground rods shall be connected using 10 mm (8AWG) plastic-insulated green and yellow solid-copper wire.  The ground wire connection to the ground rods may be made with compression sleeves or a soldered connection.  The connections shall be soldered or welded if buried.  Impedance measurements shall be made using a direct reading ground resistance meter (megohmmeter) and the results will be part of the test data submitted to the government.

6.4.3   The TMGB will be located at the cable entry point (normally TR1). A Telecommunication Ground Busbar (TGB) will be installed in any additional TRs and be connected to the TMGB with a continuous cable. Ground wires will be continuous (un-spliced). See Figure 1, Typical Grounding Diagram.
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                      Figure 1: Typical Ground Diagram with Established building ground

6.5   Cable Counts and Splices
6.5.1   When assigning cable counts, the wires at the center of the cable shall be the last pairs assigned on a cable route.  The upper or higher cable pair counts shall be used first.  Therefore, the highest pair count in a cable shall be located closest to the switch location and the lowest pair count shall be farthest away.

6.5.2   Fiber cable count assignments shall be assigned in a similar manner as copper counts.  The high number counts shall be dropped off first and strand one count shall be the farthest from the serving node.

6.5.3   Splices and Power Budget.  Only fusion splicing shall be used for fiber optic cable.  Splice loss shall be no more than 0.3 dB.

6.6   Fiber cables shall be spliced using “loop through” splicing.  In "loop through" splicing, only the fiber strands breaking off from the main cable are cut and spliced.  The continuing fibers are not cut.  The sheath is cut from the cable, the exiting fibers cut and spliced and the remaining fibers are simply folded back within the case and are then routed on.

6.7   Transfers, Cuts and Throws.  Cable transfers, cuts, and throws shall be performed to maximize existing resources.  All cables and terminals affected by cable count transfers shall be retagged in the field and documented on cable running lists, drawings, etc. to reflect the new changes.

6.8   LSA+ Termination. Termination color code on the LSA+ blocks is as follows: 

                                 RED    GREEN    GREY   YELLOW  WHITE

                                 I I I I       I I I I        I I I I       I I I I        I I I I 

	Color Coding Bundled Cable
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NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

7. CABLE Labels.  Cables shall be labeled at all termination points, splices boxes, PETs, and manholes/handholes.  If there is a splice box in the manhole/handhole the cables shall be labeled between the splice and the end wall on both sides of a splice canister.  For un-spliced (straight though) cables, a label is required at each end where the cable enters and exits the manhole.  Labels will be mechanically generated and not hand written.

7.1   Copper cables will be identified by cable type, cable number and count at the terminal points for a direct cable run or to first splice point:    


                                                           OR

7.2   Copper cables will be labeled at splice points (other than cable entry points) on both sides of the splice. Any spare pairs will be identified on the first cable label.


7.3   Copper cables at building entry points will be labeled on both sides of the PET.  


7.4   Fiber optic cable will be identified by type, cable number, count and cable size at the terminal points for a direct cable run or to first splice point.


7.5   Fiber optic cable will be labeled on both sides of splices. Any spare pairs will be identified on the first cable label



7.6   When outdoor fiber optic cables has been spliced to indoor fiber optic cable at building entry points the cables will be labeled on both sides of the splice.  


7.7 LAN cables shall be labeled with TO / FROM information. Both ends of the cable will be labeled with a mechanically generated, permanently affixed label. Minor deviations may be adapted to this labeling scheme with the approval of the 5th Signal Command PM or the designated representative. A SUR will be required for any deviations to this labeling scheme. Cable labels shall be formatted as shown below 

(* Indicates Optional Information).

Minimum Cable information: (This format fulfills the required to/from information in 1 line of text)

Cable Label in the TR:  

                                                
1 = Telecommunications Room number 


1 = Cabinet number


A01 = Patch Panel and Port number 

Cable Label in the Outlet Room Location:

                                                     1 = Telecommunications Room number 


1 = Cabinet number


                                         A01 = Patch Panel and Port number

Optional Cable Label information: Optional Cable Label information.  The customer may have additional labeling requirements that may be added to the label if it does not interfere with or obscure the minimum cable label information.

Cable Label in the TR:  

                                                
TR#, Cabinet #, Patch Panel #, Port # 

                                                     
*TO: TR #, Cabinet #, Patch Panel #, Port #


*FM: Room #, Patch Panel #, Port #

Cable Label in the Outlet Room Location:

                                          


TR#, Cabinet #, Patch Panel #, Port #

                               
*TO: Room #, Patch Panel #, Port #

                                                     *FM: TR#, Cabinet #, Patch Panel #, Port #
 

7.8   Main Ground Cables. Ground cables will be labeled with the following label at both ends of the cable. The labels will be mechanical generated and permanently affixed.


NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

8. SPECIFIC REQUIREMENTS FOR ICDS.  All ICDS upgrades must be done in such a manner as to provide the minimum required building support. All components used will be CAT 6 certified.  When used together (either from one manufacturer or from multiple manufacturers) the components will provide a CAT 6 compliant system. Additional requirements required by current users will be added as determined by the SUR.  Minimum building requirements may not be reduced based on current user requirements.  Buildings require a standard configuration and cannot have different systems or configurations.  The following guidelines will apply. 

8.1   Existing assets that meet current 5th Signal Command standards (ducts, cable trays, cables, etc.) shall be integrated into the ICDS as much as possible.  Category 6 cabling systems will only be installed on to Category 6 patch panels, at no time will new CAT 6 cables be terminated to existing/new CAT 5/5e patch panels.

8.1.1 Caution will be taken in regards to other communications systems that are installed in the building.  If there is a secure Protected Distribution System (PDS) in the building, the ICDS design can in no way interfere with it (separation distances must be maintained between cables, raceways, pipes, and drop boxes) as this can cause the network to loose its accreditation to operate.  Questions on network security issues shall be directed to the local NSC and Information Assurance offices.    

8.2   The copper cable Local Area Network (LAN) system for office environments shall provide a minimum of a one dual (two) RJ-45 outlet installed every 4 m (13 ft) around the office area.  If requested, the servicing Signal Battalion representative will meet with the users, and/or the DPW to determine density and placement of outlets for unique user requirements, floor plans, or non-administrative areas such as storage areas, warehouses, or motor pools, etc.

8.3 ICDS Cable Duct System.  

8.3.1 DUCTS

8.3.2 Ducts shall be secured flush to the wall surface.

8.3.3 An indoor cable duct system may include cable racks/raceways, trays, ladders and/or plastic or metal duct.  The system will be installed to provide a fully supported and protected path for all communications cables throughout the installation.

8.3.3.1   Duct and conduit fill rates will not exceed 50% at the time of design.  Upon completion of the project, no more than 60% of the duct or conduit can be full. 

8.3.4 Duct systems in administrative areas shall be made of plastic. Duct systems in warehouses, motor pools or other heavy equipment areas shall be made of metal.

8.3.5.1 Ducting for main runs will be sized to accommodate all new cables and leave the required spare space for future growth.

8.3.5 The ducting for office areas (horizontal) shall meet the following minimum specifications: Channeled duct 70 cm (D) x 120 cm (H) x XX m (L) with an 80 cm (H) snap in cover. There are various manufactures for this duct. All manufactures produce modular dual data jack inserts with faceplates and modular power outlets with covers (110 & 220 VAC) that will snap into the 80cm cover area of the duct. (Note that at no point will new duct be filled to capacity under a new project, duct dimensions must be increased to support larger installation projects).

8.3.5.1 Metal cable racks or trays installed shall have all parts mechanically bonded (strapped) together and grounded to the TMGB or the TGB.  

8.3.5.2 If the current project does not include fiber optic cable, ducting will be installed in such a manner as to allow for future fiber optic installation to be completed without exceeding fiber optic cable bending radii.

8.3.5.3 Pull strings shall be installed in all riser ducts.

8.3.5.4 Ducting for hallways and office areas (vertical) will be of the same manufacture and color as the office areas (horizontal). This channeled duct will be required to have a separator built in or installed to separate power and communications cabling. 

8.3.5.5 Copper signal and 110/220 VAC power cables that run in the same duct will be separated by a divider. 

8.3.5.6 Copper signal and 110/220 VAC power cables that run in Cable tray systems must maintain a minimum separation of 5cm (2 inches).  

8.3.5.7 Plastic conduits will have plastic dividers and metal trays/ducts will have metal dividers. 
8.4 Penetrations. 

8.4.1   Penetrations of ceilings or floors shall be a minimum of 10 cm (4 in). Wall penetrations will be drilled as large as necessary. All penetrations shall be sleeved to avoid obstructions that may cause cable damage during installation.  After installation, all penetrated surfaces will be restored to original condition.  The area surrounding the conduit/sleeve will be repaired with cement or a similar wall repair material. All repaired surfaces will be repainted with similar color paint.  If exact matching paint is not available from the building tenants, the contractor will provide the best match possible.

8.4.2   All sleeves in fire rated barriers will be sealed (on the inside, surrounding the cable) with an easily removable fire stop device/material, used IAW the manufacturer’s specifications and in compliance with local fire safety code.  Additionally, sleeves/penetrations in fire rated barriers will be temporarily fire stopped at the end of each workday. After work in the area has been completed, the sleeve will be permanently fire stopped within 24 hours. The local fire departments can provide additional guidance.

8.5 All cables shall be handled and installed in a manner that prevent kinks and other sheath deformities.  Cables that have kinks or other sheath deformities will not be accepted.  To avoid performance degradation cable tie wraps shall be lose enough to allow movement but tight enough to hold cables in place or bundled together.

8.6 Room/Hallway Terminations 

8.6.1 Room termination points shall be flush mounted, dual RJ-45 outlets. If a higher outlet density is required, a four or six position outlet (faceplate) may be used.  All terminations will IAW with TIA/EIA 568A pin out standard as shown below.



 Conductor       Pin                   Color Code                            Abbreviations

        ID           Assign

     Pair 1         5 and 4         White-Blue and Blue                   (W-BL) (B)     

     Pair 2         3 and 6         White-Orange and Orange           (W-O) (O)     

     Pair 3         1 and 2         White-Green and Green               (W-G) (G)     

     Pair 4         7 and 8         White-Brown and Brown             (W-B) (B)

8.6.2 Determining data jack outlet sequence order is a two-step process. Step one:  The room sequencing will be determined by starting in the first room immediately to the left of the TR (as you walk out of the TR) and proceeding in a clockwise direction on each floor. Step two:  As you enter each individual room, the data jack outlet will be numbered sequentially in a clockwise direction starting from the first wall on your left. If there are two or more doors in a room, the primary entrance shall be the starting point.  Numbering consistency is required.  Local DCO or 5th Signal Command personnel can provide assistance as necessary.

8.6.3 Removable plastic RJ-45 to RJ-11 adapters that will only allow users to insert RJ-11 plugs for voice service will be supplied and left in the cabinet for DCO personnel to install where needed.  The adapter will fit flush with the faceplate and will not protrude from the jack.   A single piece, slide-in “U” shaped adapter will not be used as these can cause damage to the data jack pins if improperly inserted or removed.  Amount supplied will equal the number of dual drops installed.

8.6.4 The RJ-45 outlet(s) will be labeled as shown below. 



 Label for Two Position Faceplate 




              Label for Four Position Faceplate                   

                                                                                      Label for Six Position Faceplate

8.6.5 Copper cables shall have 15 cm (6 in) of maintenance slack located at the wall-mounted outlet.

8.6.6 Fiber cables shall have 36 cm (12 in) of maintenance slack located at the wall-mounted outlet.

8.7   Telecommunication Rooms (TRs).  TR1 will be what was formerly known as Building Main Distribution Frame (B-MDF).  TR2, 3, etc. will be what were formerly known as the Floor Distribution Frames (FDFs).  These rooms will be a 5th Signal Command asset and be accessible by only 5th Signal Command personnel.  

8.7.1   Telecommunication Room (TR) must be at least 3 meters by 3 meters (10 ft by 10 ft) to accommodate the telecommunications cabinets.  They must be located in such a way as to provide the most advantageous cable routing.  In other words, the location of the TRs must take into account the size of the building, the required length of cable runs, and the types of electronic equipment required to service the entire building.  Again, TRs are 5th Signal Command assets, not user assets and they service all users in a building.  In addition, TRs may not be located or co-located with steam, electrical power, or environmental control rooms nor may they be in areas that may suffer flood damage or where flood damage has occurred and not repaired. 

8.7.2   The area must be clean, temperature controlled and large enough to allow full and unimpeded access to the cabinet for installation and maintenance requirements. Maintenance personnel must have 24-hour access.

8.7.3   Fire suppression systems. If the system is a water sprinkler type it will have, an approved cage cover installed to prevent accidental breakage or discharge.

8.7.4   TR numbers will be designated as follows. The first cabinet termination point for cables entering the building will be designated as TR1.  Additional TR rooms will be designated as TR2, TR3, etc. starting in the basement or first floor, then additional floors as required. If more than one TR exists on each floor, then the TRs will be numbered in order of installation.
8.7.5   A TR will be located on each floor. CAT 6 LAN cables will not be installed between floors.  The government PM, during the design meetings, must approve deviations from this design requirement. 
8.7.6   CAT 6 cabling will not exceed 90 meters in length from the TR to the room outlet.  Network designs that have users beyond 90 meters form the main TR will require additional TRs to support them.
















Figure 3, Tipping amd Riser Cable Diagram

8.8 Fiber Optic Subsystem.  

8.8.1 The number of fiber optic distribution cables required shall be based on end-user requirements as determined by jointly by 5th Signal Command, DPW, NSC and tenant unit’s site survey.  

8.8.2 Multi-mode fiber optic riser cable will be installed in buildings with multiple floors. When considering requirements (distance and electronics), if it is determined to be more cost effective, single mode fiber cable may be used.  Multi-mode fiber optic cabling will be installed in buildings without splices and be a homerun back to TR1 IAW Figure 1.

8.8.3 All fiber strands shall be terminated with SC type connectors regardless of existing connector types.

8.8.4   All fiber optic cables must remain completely protected by the riser, floor, or room duct network.

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

9.   Cabinets  All reference to left and right is relative to facing the front of the cabinet.  Cabinets prefabricated to the following specifications may be ordered from:

MANUFACTURER           PART NUMBER                CONTACT INFORMATION 

    Rittal,                                    USA 2002-1.                     fingerhut.e@rittal.de, 

                                                                                            +49(0)6251-5838-29

    Schroff                                  Amerika 300G                   eberhard_eisele@schroff.de

                                                                                            +49(0)7082794-517

    Knuerr                                   USA 2003-1                       franz-xaver.goetz@knuerr.com
                                                                                             +49(0)172-891-8246

Other manufacturers that meet the specifications are acceptable.

9.1  Cabinets specifications: 

9.1.1 Cabinet dimensions

9.1.1.1 End User Buildings (UEBs): 200cm (h) x 80cm (d) x 80cm (w), 42 high units.  Alternate cabinet sizes and types, for special requirements, must be approved through 5th Signal Command.

9.1.1.2 Nodes (ADN, MCN, LandWarNet (nonsecure/secure) Nodes, Server (Consolidated Server) Rooms: 200cm (h) x 100cm (d) x 80cm (w).  Cabinets with a 1-meter depth are needed to accommodate various server sizes.

9.1.2   Cabinets will be equipped with thermostat controlled ventilation system (consisting of two ventilators) mounted in the top panel without loss of height units.  Thermostat will be installed in front, left corner.

9.1.3   Cabinets will be equipped with 20 cm (8 in) 14 W fluorescent light fixture including electronic ballast and installed top, front and centered in horizontal position without loss of height units.

9.1.4   Cabinets will be equipped with a 48 cm (19 in) telescoping convenience shelf to accommodate administrative requirements (Optional Equipment). 

9.1.5 Cabinet power will be supplied by 4 separate 16 Amp circuit breakers in a circuit breaker box installed, unobstructed, in the communications room and originating from the main building power distribution panel.  Circuit Breaker 1 will be for “A” side power strip, Circuit Breaker 2 will be for “B” side power strip, Circuit Breaker 3 will be for cabinet fans and light and Circuit Breaker 4 will be for the dual convenience outlet.  If the cabinet is full or nearly full of patch panels, Circuit Breaker 2 may be omitted.

9.1.6   Two each, seven (7) receptacle power strips, without switches, will be installed at the rear, lower half of the inner frame of the cabinet, one on the left and one on the right, and will have the receptacles facing towards the middle (not towards the front of the cabinet).

9.1.7   The convenience outlet will be a 2-outlet receptacle that is coverless and mounted vertically on the right side horizontal support at the front of the cabinet and in front of the equipment framing. 

9.1.8   Cabinets will be equipped with a 1.5 m (5 ft) grounding bar, installed vertically against a rear leg of frame.  If the RJ-45 patch panels have the ground lug positioned on the left side the ground bar will be mounted on the left leg.  If the RJ-45 patch panels have the ground lug positioned on the right side the ground bar will be mounted on the right leg.  

9.1.9   Cabinets will be positioned in room in such a way as to provide front and rear access. If cabinet is a stand-alone cabinet, then the cabinet must have three- (3) sided access (front, rear and one side).

9.1.10   Cabinet cable entry will be on sides, top and bottom of the cabinets.

9.1.11   Cabinets must be bolted to the floor.  Stand-alone cabinets must be bolted on all four corners.  Multiple cabinets must be bolted on two diagonal corners and secured together with side panels removed.  Cabinets will be bolted together using the manufacturer provided hardware. 

9.2   Power Terminations.  Power cable will be installed in one continuous length without splicing.  This rule may be waved in certain situations, but not if power cables run under a raised floor along with the facility air conditioning.  

9.2.1   Power will enter the cabinet and terminate to junction boxes mounted on the lower right side horizontal support and centered.  The junction boxes will be labeled (on the box, not the cover) showing the distribution panel number and its fuse number.

9.2.2   Each cabinet will be separately grounded (from the Cabinet Busbar) to the Telecommunications Main Ground Busbar (TMGB) or to the Telecommunications Ground Busbar (TGB) installed in the TR and connected to main building ground.  Ground wires will be terminated on the TMGB or the TGB. Ground wires must be continuous with no splices. 

9.3   Cabinets will be designated with numbers. The sequence will be starting with the number “1” from left to right, facing the front of the cabinet.

9.4   Copper Riser Cables. Each riser cable from the building TRs shall be home run to TR1 and terminated to its own LSA+ block set on the LSA+ shelf. 

9.5  Cabinets with double doors can be used to accommodate front or rear access to the cabinet in the TR.

9.6   CABINET PATCH PANELS
9.6.1 Fiber Optic Patch Panels (FOPP) 

9.6.1.1 Fiber optic patch panels will be one high unit and will have 12 SC duplex couplers (bulkhead connectors) installed.  

9.6.1.2 Front panels of the fiber optic patch panels will be labeled with the originating end termination point information, I.E. Bldg 123, Cab 1, FOPP 1, Ports 1-12. 

9.6.1.3 Patch panels will be located IAW Figure 4.

9.6.2   Copper patch panels will be one high unit RJ-45, 24 port, CAT 6 complaint. All ports will be equipped with termination jacks of a design that will have the RJ-45 locking clip on the bottom of the jack. Patch panel installation and cable terminations will be in accordance with the manufacturers instructions and using manufacturer supplied accessories. The cables will be terminated on the patch panel in numerical sequence. Patch panels will be located IAW Figure 4. If a patch panel is not fully used, enough spare RJ-45 jacks will be supplied to fill the patch panel and be left in a box in the cabinet.  

9.6.3 LSA+ Quick Disconnect Shelves 

9.6.3.1 LSA+ Quick disconnect shelves will be of the type to allow horizontal installation of the LSA+ blocks. 

9.6.3.2 Tipping cables will be terminated on the first row(s) of the bottom shelf. 

9.6.3.3 One red ground LSA+ block per cabinet shall be installed in the last shelf position and grounded per manufacturers instructions. The ground wire from the ground block will be terminated directly to the cabinet ground Busbar.

9.6.3.4 Termination on the LSA+ shelf and blocks will be as follows. The lowest pair count (pair 01) will start on block one, position one.  Termination will continue to the highest pair count of the cable. Cables exceeding a 100 pair count will require an additional shelf to be added above the first shelf. I.E. a 150 pair cable. Pairs 01-100 will be terminated on LSA+ shelf 1 and pairs 101-150 will be terminated on LSA+ shelf 2.

9.6.3.5 Each riser cable from various TRs shall be terminated to its own LSA+ shelf in TR1.   

9.6.3.6 LSA+ shelf location and details are shown in Figure 4 & 5. 

9.6.4   Cable Management Panels (CMP).  All components of CMPs will be metal, not plastic and will be installed between every two-patch panels. For an odd number of like patch panels, i.e. fiber or copper, a CMP will be installed to separate the different types of patch panels.  

9.6.5   Vertical Cable Management Guides will be metal, not plastic, and will be installed down both sides of the inner frame.  These guides will be made of metal, installed IAW manufacturers design plan and spaced to receive the cables from the CMPs.

9.7 Cabinet Patch Cables

9.7.1 The contractor will supply enough RJ 45 to LSA+, RJ-45-to-RJ-45 and appropriate 

fiber patch cables to enable available cross patching. The DCO Wire Chief / user will provide site-specific number requirements. As a rule, required patch cables will total the number of outlets installed, half voice (gray) and half data (blue). 

9.7.2 The patch cables for voice will be gray cables, 1.5 to 3 meters in length.  

9.7.3 The patch cables for data will be blue cables, 1 to 2 meters in length and will be rated at least equal to the cables installed.  

9.7.4 Single mode fiber patch cables will be yellow and multi-mode patch cables will be orange.  Fiber patch cables will be 1 to 2 meters in length.

9.7.5 Length of all types of patch cables will be determined by cabinet equipment configuration.


 





Figure 5, First LSA+ Shelf

9.8   Cable Dressing.

9.8.1   Copper tipping/riser cables will be dressed to the cabinet on the rear, left side of the cabinet.  Cables will be secured with tie wraps to present a neat and orderly appearance.  Cables will be dressed directly to the intended termination point. 

9.8.2   Category 6 cables will be dressed into the cabinet on the rear, left side 10 cm (4 in) from the rear edge of the panel.  Cables will be secured with tie wraps to present a neat and orderly appearance.  Cables will be dressed directly to their intended termination point.  

9.8.3   Fiber optic cable will be dressed into the cabinet on the rear, right side, of the cabinet.  It will be secured with soft restraints to present a neat and orderly appearance.  Cables will be dressed directly to their intended termination points.  Fiber cables will have a 6.5 m (20 ft) maintenance slack. Approximately 3.3 m (10 ft) of maintenance slack will be at each end of the cable. The Maintenance slack will be concealed in the Telecommunications Room (TR) cabinet.

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

10. PROTECT DISTRIBUTION SYSTEMS (PDS) The European Theater has been declared a Medium Threat Area by the USAREUR G2.  This designation requires that all PDS installations meet the Harden Carrier standards in NSTISSI 7003, dated 13 Dec 1996 and NTISSIAM Tempest/2-95.  The following are minimum installation requirements. These installation requirements in no way address the physical security certification required for a PDS system.  The certification process is a end user responsibility and must be coordinated through USAREUR IA or the local IA representative.

10.1.  Penetrations.  Penetrations will be drilled as large as required to fit the PDS conduit. The wall surface will be restored to original condition or better.  The area surrounding the conduit will be repaired with cement or a similar wall repair material.  All repaired surfaces will be repainted with similar color paint.  If exact matching paint is not available from the building tenants, the contractor will provide the best match possible.  In cases of exterior foundations, passages shall be sealed watertight. SIPR cabling must remain encased in the same sealed conduit protected distribution system throughout all penetrations.   

10.2   Terminal Drop Boxes and Junction Boxes

10.2.1   Terminal Drop Boxes and Junction boxes will be constructed of galvanized sheet steel with a wall thickness of 3mm throughout and of one-piece body construction without any pre-punched holes or openings of any type.  

10.2.2 The door shall close with complete overlap all around the housing, door hinges shall not be exposed or visible from outside. 

10.2.3   Provisions for a padlock shall fit the GSA® 5200 series padlock 3/8 inches.

10.2.4   Hasp flanges shall not be exposed.  

10.2.5   The junction boxes shall have four (4) each separate wall-fastening points and be fastened to the wall with screws or bolts.  

10.2.6   All drain holes will be closed with a pop-rivet and sealed with colored (not clear), hardening epoxy (different in color than the box color).

10.2.7  Drop boxes and junctions boxes will be mounted so that all surfaces (with the exception of the side mounted to the wall) the will be fully visible. 

10.3   Building Floor and Riser Conduit.  

10.3.1   Determine the best location for the conduit route, ensuring that it provides access to each floor and meets customer requirements. 

10.3.2   Conduit will be of a rigid metallic material.  Flexible, steel pipe will not be used.

10.3.3   Install all conduits in a way that it can be viewed continuously in accordance with NSTISSI 7003.  Painted or covered PDS conduit will not be authorized. 

10.3.4   Elbows, couplings, nipples, and connectors shall be made of the same material as the conduit.     

10.3.5   All pipe joints shall be permanently sealed, completely around all surfaces, with colored (not clear) epoxy cement.  This includes entries into steel cabinets.  There must be visible evidence of “hardened” epoxy (different in color than the pipe color) on all joints, connectors, and mated surfaces. 

10.3.6   Install pull-boxes of appropriate size on each floor.  This will allow an access point for future expansion on each floor.  

10.3.7   Fasten the conduit to the building surfaces so that no conduit sag occurs.  

10.3.8   The conduit shall be sized to provide for 50% future cable expansion.  

10.4   Fiber Optic Face Plates

10.4.1   The faceplate shall properly mount directly to the drop box; mounted faceplates should prevent damage to the faceplate and connections. 

10.4.2   Unless otherwise specified, the faceplate cover shall be secured using drilled spanner steel security machine screws.  

10.4.3   Each faceplate shall be outfitted with one SC duplex multimode fiber optic adapter, facing down in the center of the faceplate. 

10.4.4   The fiber optic adapters shall be covered with plastic dust covers.

10.5   Testing will be IAW paragraph 11 of this document.

NOTE:  All materials, accessories, hardware, etc. that are utilized in the construction/ installation shall be used in accordance with the manufacturer’s design specifications.

11. QUALITY Assurance Inspection, Testing and assistance.
11.1   5th Signal Command will provide assistance and perform inspections to insure installation requirements have been met.  

11.2   The 5th Signal Command Quality Assurance Branch will provide on-site assistance when requested by Contracting Officers, Project Managers, DPWs, users and contractors.  Requests can be made to the Quality Assurance Branch of the Technical Integration Office, 5th Signal Command, email, ray.jolicoeur@us.army.mil or james.murray7@us.army.mil.  

11.3   The contractor is responsible for performing 100% testing on all installed cables and equipment, including all installed grounds as described below.  The contractor will notify the Quality Assurance Branch of the Technical Integration Office, 5th Signal Command, ray.jolicoeur@us.army.mil or james.murray7@us.ramy.mil.  two weeks prior to testing so that the tests can be observed and certified by QA personnel.  Electronic copies of the test results will be provided to the 5th Signal Command representative.

11.3.1   Outside Copper Cable Tests.  The following tests will be conducted on outside copper cable:

Test  



Acceptable 

 Marginal* 
         Unacceptable

Loop Resistance      

< 900 


900-1300             >1300    Ohms

Current 


> 23 
  

20 to 23
     < 20      mA

Loss
      


< 8.5




     > 8.5     dBm

Power Influence 
   
> 60

 
50 to 60 
     < 50      dBm

Metallic Noise        

< 20


20 to 30 
     > 30      dBrnC

<-30 


-30 to -20 
     >-20     dBm0p

Power Influence 
  
< 80

  
80 to 90 
     > 90     dBrnC

<-10


-10 to 0
     >   0     dBm0p

Ground Resistance  

< 5 Ohms



     >  5      Ohms

Insulation Res.         

> 3M       

3k to 3M
      <  3     KOhms

Longitudinal Balance

>59          

50 to 59
     < 50     dB

*Marginal readings are not acceptable for new cable installations.  

11.3.2   Category 6 cable testing will be performed IAW and meet the standards of TIA/EIA 568.  “Permanent or Basic Link” testing is the only acceptable cable test authorized. At no time will “Channel Link” testing be authorized or accepted. This applies to all types of ICDS cabling installed, i.e. Category 5 and 5e cabling.

11.3.3 Performance Testing for Category 6 horizontal cable. The following tests will be performed and results reported for CAT-6 horizontal cable installations:

 

Wire Map

Length

Attenuation

NEXT 

PSNEXT

ACR

PSACR

ELFEXT

PSELFEXT

RETURN LOSS

11.3.4   Fiber Optic cable testing will be performed IAW and meet TIA/EIA 455 standards.  

11.3.5   All fiber optic cable will be tested from end to end at both wavelengths (850nm & 1300 nm for multi-mode fiber and 1310 nm & 1550 nm for single mode fiber) in both directions using a power meter and light source.   OTDR tests will be conducted in one direction to verify the cable length and to view splices.  

11.3.6 The maximum allowable loss for fiber optic cables will be as follows.

Multi Mode: 
            3.5 dB/km @ 850 nm 




1.5 dB/km @ 1300 nm

Single Mode: 

0.5 dB/km @ 1310 nm for Outside Plant Cable




0.5 dB/km @ 1550 nm for Outside Plant Cable

1.0 dB/km @ 1310 nm for Inside Plant Cable

1.0 dB/km @ 1550 nm for Inside Plant Cable

11.3.7 The mated connector pair loss for each connector pair is 0.75 db. The definition of a “Connector Pair” is two connectors on one strand of fiber. The connectors from the test jumpers do not count in the calculation. The connectors from the test jumpers are accounted for when the equipment is “Referenced” per the manufactures set up instructions. See figure 6 for details.

[image: image4.wmf]

APPENDIX A

SITE UNIQUE REQUIREMENTS (SUR)

1.   A SUR (on the following page) must be completed whenever it is established that the standards in this document cannot be adhered to.  The SUR must be submitted to the 5th Signal Command Project Manager or the designated representative

1.1   Column 1- Identify the paragraph for which the exception is being requested

1.2   Column 2- Specify exactly why the exception is being requested and the 

                            requested/suggested solution

1.3   Column 4 - Authorized exception is a Yes or No with the Name and organization of 

                           the person granting or denying the exception.

2.  Approving authority may rest at many levels.  Requirements that require HQ, 5th Signal Command approval are clearly identified.

	Applicable Paragraph
	Site unique requirement
	excepton

authorized

yes/no

Name/Organizaton

	
	Detailed description of why compliance is not possible or desireable:
	

	
	Detailed description of resolution:


	

	
	Detailed description of why compliance is not possible or desireable:
	

	
	Detailed description of resolution:
	


This document is written to expand and clarify USAREUR PAM 25-1 and 5th Signal Command Cable Policy.  It is updated and kept current on a regular basis and approved by 5th Signal Command, G7

                                                                    24 May 2004

                                                  DATE

Thresa D. Coles

LTC, G7

Deputy Chief of Staff
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Figure 4, Cabinet Configuration
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Fig. 6 Fiber reference setup
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