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[bookmark: _Toc178254352]Basis of Design
This sample design narrative is intended to be used as a guide to ensure that the A/E provides project information compliant with published VA telecommunications standards and other guidance. The use of this sample will significantly reduce unnecessary rework in project designs.
Situation: Acme A/E has been hired to design modernization for the VA Timbuktu National Cemetery. This is what Acme could write for the telecommunications section narrative for the project. It shows that the design is based on published VA standards and guidance and is compliant with minimum technical requirements. 
There are other approaches and technical specifics that may allow a narrative to be technically sound; this is merely a sample of one possible approach to support a typical cemetery facility.
[bookmark: _Toc178254353]Narrative
[bookmark: _Toc178254354]Overview
Telecommunications infrastructure elements supporting the VA Timbuktu National Cemetery are planned to be modernized or replaced to meet current VA requirements. This will provide enhanced cybersecurity, physical security, reliability, and maintainability to Information Technology (IT) items that support the operation of the cemetery, improving operations and ensuring that visitor services can be available continuously.
The following documents were referenced to evaluate the existing campus telecommunications service and to plan the telecommunications infrastructure for the medical center:
· VA National Cemetery Administration Design Guide (date)
· VA National Cemetery Administration Gravesite Locator Kiosk Specifications (date)
· VA OIT Design Guide for National Cemetery Inside Plant Telecommunications Wall-Mounted Cabinet (date)
· VA Infrastructure Standard for Telecommunications Spaces (date)
· VA Electrical Design Manual (date)
· VA HVAC Design Manual (date); and
· VA Physical Security and Resiliency Design Manual (date). 
The Timbuktu National Cemetery has three buildings that the telecommunications infrastructure will support. The administrative building will act as the nexus for IT services supporting the cemetery. The Wide Area Network (WAN) circuit providing outside internet connectivity is run to the demarcation point in the administrative building. IT equipment in the administrative building supports the visitor kiosk as well as VA staff end-user workstations, security systems, and similar. Maintenance and fleet management buildings will be supported by the core IT infrastructure installed in the administrative building.
0. [bookmark: _Toc178254355]Telecommunications Enclosures
A new standardized 26 Rack Unit (RU) Telecommunications Enclosure (TE) will be installed in room 101 of the administrative building. The 26RU TE is capable of supporting up to 96 Work Area Outlets (WAOs) in the administrative building, which will support up to 48 Telecommunications Outlets (TCOs) at Standard Density (2 WAOs/TCO).
New standardized 12RU TEs will be installed in each of the outbuildings. Each of these is capable of supporting up to 48 WAOs in 24 TCOs.
TEs will not be located less than 20 feet horizontally and/or vertically from any Electromagnetic Interference (EMI)/ Radio-Frequency Interference (RFI)-producing high-induction electrical sources such as electrical transformers, large motors, generators, radio transmitters, induction heating devices, photocopying equipment, radiology machines, variable-frequency drives (VFDs), and arc welding equipment.
Space selection for installation of the TEs shall take into consideration the front and rear door opening radii and need for there to be 36” of space for technicians to work on equipment in both the front and rear of the enclosures.
The space selection for installation for the TEs shall make every reasonable effort to comply with Appendix B of the Physical Security and Resiliency Design Manual (PSRDM) as if that space were a Telecommunications Room (TR). The spaces selected will not be in areas readily accessible to general foot traffic, will be conditioned, away from high heat sources, and will be able to be secured by either key lock or card reader. The front and rear doors of each TE will have door position switches installed, connected to the facility Physical Access Control System (PACS) per PSRDM Appendix B, 10.4 PACS and 10.5 IDS. A fixed camera with passive infrared (PIR) supplemental lighting will be installed to monitor access to the TE per PSRDM Appendix B, 10.6 Security Surveillance Television (SSTV). The keys to open the TEs will be integrated into the existing key management program at the cemetery.
Each TE will be mounted on a 4’x8’, ¾” thick, A/C grade plywood backboard with two coats of white fire-resistant paint. The fire-resistance labeling on the backboard shall not be painted.
[bookmark: _Toc178254356]Voice/Data Systems
Outside Plant Backbone and Infrastructure
Telecommunications services to the Timbuktu cemetery campus are provided by Comcast. The service from the carrier is run from the campus from the entry point at the main cemetery entrance at 100 Veterans Boulevard via directly buried cable and terminates at a demarcation point in the basement of the administration building. Civil drawings in the accompanying design package show the path that the carrier circuit follows in reaching the administrative building.
The demarc will be extended to the new TE location in room 101 in conduit. If fiber optic cabling is used, it will be of the same type and performance category used in the outside plant cabling from the carrier, and fusion spliced to the extension media. The extension media will be protected from damage by being run entirely in conduit until it reaches the TE. 
OS2 single-mode fiber optic backbone cabling will be directly extended from the new TE in the administrative building to all TEs in all non-contiguous campus buildings. Each run shall be a home run of 12 strand OS2 single-mode cabling. No intermediate cross connects will be used. Indoor/outdoor rated cabling will be used to eliminate outside plant (OSP) to inside plant (ISP) transition requirements in the supported campus buildings. Cables will be installed in 4” conduits with 1” innerduct in concrete-encased duct banks. Civil drawings in the accompanying design package show the paths that the campus fiber backbone follows in reaching the outlying buildings, including details of the manholes, pull-holes, and conduit banks.
Campus backbone fiber optic cabling will be terminated (fusion spliced) to the fiber pigtails of splice cassettes (Ortronics M4LCD12-09S1A1 or equivalent) matching the type of fiber used (in this case, 9/125 OS2 single-mode fiber). The front sides of all fiber cassettes shall be duplex LC connectors.
Building Horiztontal Distribution System
All backbone and horizontal cabling will be terminated in equipment (fiber distribution cassettes, patch panels) mounted in the TEs in each building. 1RU high density flat fiber distribution cabinets (Ortronics INFC01U-M4-E or equivalent) and copper patch panels (Leviton 49255-Q48 or equivalent) will be used per the NCA Division 27 specifications. 1RU horizontal cable management will be installed per the elevation drawings. The elevation drawings of the TEs in the drawings show how equipment will be mounted in each TE, matching the standardized NCS ITS specification.
Horizontal distribution cabling in each building will consist of Cat 6A copper Unshielded Twisted Pair (UTP) cable terminated 568-B on each end to 1RU high-density 48-port flat Cat 6A patch panels (Leviton 49255-Q48 or equivalent) and data jacks at each end-user location. Each end-user location (including the gravesite locator kiosk) will receive a Standard Density TCO consisting of two WAOs.
Cable trays will be used for the primary distribution of horizontal cabling and voice backbone, with J-hooks used only to transition from the primary cabling run paths to outlet locations. 
Telecommunications Media
Backbone fiber optic media used in the project will be OS2 single mode. 
Horizontal cabling shall be Category (Cat) 6A U/UTP plenum-rated (CMP) cable. All components used will match the performance category of the horizontal cabling installed. Each standard density telecommunications outlet will consist of a single gang workbox with two (2) 8P8C outlets active for telephony/data. Up to two (2) Cat 6A cables can be installed in ¾” conduit.  
All cables will be installed in cable trays or conduits where applicable. Maximum cable tray fill is 50%; the cable trays will be sized for not more than 40% fill to allow 20% future expansion. The cable tray system will employ a basket type design. A section of vertical ladder type cable tray will be provided at each TE for vertical cabling management.
Media Testing & Certification
All fiber channels installed in this project will be certified (Tier 2 testing) and the test results provided to VA. All horizontal distribution copper UTP permanent links installed in this project will be certified and the test results provided to VA.
Media Labeling
All fiber and copper cable media, equipment, and outlets installed in this project will be labeled per the requirements of the VA Infrastructure Standard for Telecommunications Spaces.
[bookmark: _Toc178254357]Telecommunications Infrastructure Systems
Telecommunications Bonding System
A bonding system will be installed in each space where a TE is installed. At the primary TE, a Primary Bus Bar (PBB) will be mounted on the wood backboard. At each secondary TE, a Secondary Bus Bar (SBB) will be mounted on the wood backboard. Each PBB/SBB will be connected to the building’s electrical panel ground lug by a #6 AWG stranded conductor with green insulation. 
A Rack Bonding Busbar (RBB) will be installed in the top rear RU position of each TE. The RBB will be connected to (a) the PBB or SBB, (b) the TE bonding lug, and (c) each switch and/or router chassis with #6 AWG stranded conductor with green insulation using two-hole lugs on each end.
All cable tray system elements will be bonded together and to the PBB or SBB.
Each building’s grounding system will be designed and tested to provide a maximum resistance to ground of 5 Ohms.
Electrical Power Distribution
Power to each TE shall be supplied from electrical distribution panel(s) in each building. There are no generator-backed building distribution systems on the Timbuktu campus, so all power distribution is considered normal, directly from the commercial utility. Where multiple electrical distribution panels are available, the A/B redundant branch circuits feeding each TE will be fed from two distinct panels for additional redundancy.
Each TE shall be provided with A/B redundant L5-30 (single phase 120V 30A) branch circuits. Both branch circuits shall terminate in an L5-30R receptacle mounted in the same wall-mounted junction box located to be fitted through the 6”x6” cutout in the rear of the TE. 
The A side power distribution shall consist of a 2RU L5-30 input/output rack-mounted Uninterruptable Power Supply (UPS) (APC SMX3000RMLV2U or equivalent) rated for 2700W with an L5-30 outlet mounted in the bottom-most position of the TE, connected to a 1RU horizontal Rack PDU with L5-30 input and National Electrical Manufacturers Association (NEMA) 5-15/20 output receptacles (APC AP9560 or equivalent). The B side power distribution shall be an identical 1RU horizontal Rack PDU directly connected to the B side power on the wall. While shown as facing front in the elevation drawings, each Rack PDU will be mounted on the rear rails and will face to the rear of the TE.
A minimum of two additional NEMA 5-15/20 quad outlets will be installed on the backboard to support additional backboard-mounted equipment.
Mechanical Distribution
TEs are designed to have minimal critical loads installed in them and to be supported by the HVAC system of the spaces that they are installed in. As the environmental range for each space where a TE is being installed at the Timbuktu national cemetery falls inside the allowable 41°F-95°F temperature range, no supplemental cooling is being installed in this project.
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For other acronyms and initialisms, VA employees and contractors with VA intranet access may refer to the full VA Acronym List. 
[bookmark: _Toc178250884]Table 1: Acronyms
	Acronym
	Definition

	EMI
	Electromagnetic Interference

	HVAC
	Heating, Ventilation, and Air Conditioning

	IT
	Information Technology

	ISP
	Inside Plant

	NCA
	National Cemetery Administration

	NEMA
	National Electrical Manufacturers Association

	OIT
	Office of Information and Technology

	OSP
	Outside Plant

	PIR
	Passive Infrared

	PACS
	Physical Access Control System

	PBB
	Primary Bus Bar

	PSRDM
	Physical Security and Resiliency Design Manual

	RBB
	Rack Bonding Busbar

	RFI
	Radio-Frequency Interference

	RU
	Rack Unit

	SBB
	Secondary Bus Bar

	SSTV
	Security Surveillance Television

	TE
	Telecommunications Enclosure

	TCOs
	Telecommunications Outlets

	TR
	Telecommunications Room

	UPS
	Uninterruptable Power Supply

	UTP
	Unshielded Twisted Pair

	VA
	Department of Veterans Affairs

	VFDs
	Variable-Frequency Drive

	WAN
	Wide Area Network

	WAOs
	Work Area Outlets
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