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1. INTRODUCTION

1.1. Purpose

The purpose of this document is to provide The University of Texas Health Science Center at Houston Standards for structured cabling in the buildings.  This document is not a handbook or a tutorial.  It provides a set of guidelines, so that various building and design professionals can design these systems in a uniform manner in accordance with The University of Texas Health Science Center at Houston (UTHSC-H).

The life of this Standard is a living document and the criteria contained in this Standard are subject to revisions and updating as warranted advances in building construction techniques, telecommunications technology and UTHSC-H needs.
This document is for use for in-building cabling system design.  Details for outdoor cabling plant, underground raceways, manholes, etc. are not included.

The cabling system discussed in this document is for the following functions.

· Data Systems

· Telephone System

· CATV Cable Systems

· Card Access

· Video Observation System

· Alarm Monitoring

This document provides a short primer on cabling system technology, the state of the industry, and the industry standards, the cabling systems for inside the building, the telecommunications closets, labeling, inspection, documentation, warranty, general layout of spaces, estimation of budget cost and cabling procurement.  Final general requirements of UTHSC-H system are provided.
It should be noted that this document is for use in the design of cabling system infrastructure.  The design of the data system electronics is not included and is beyond the scope of this document.
2. BACKGROUND – CABLING FOR TELECOMMUNICATIONS

2.1. General

This section provides a brief awareness of technology for which cabling is required new construction buildings and whole floor remodeling.

        2.2
Primer on Technology

This section provides a quick introduction about the technology, the state of technology and possible future trends. Again, the purpose is to provide enough information to the reader to be able to understand the rest of this document.

2.3 Copper Data Cabling

In mid-June 2002, the ANSI/TIA/EIA/ISO Standards for Category 6 copper data cable was approved.  Until recently, predominantly the cabling has been Category 5e.

Copper cabling is used for connecting the floor closets (MDF/IDF) with the user stations (work area outlets).  EIA.TIA Standard 568 provides basic guidance about this wiring type.  Previously, Category 5 data cable (rated for 155 MBPS) was used.  Later, Category 5e Standard was approved.  This cable is said to minimally meet the gigabit Ethernet standard of 1000 MBPS.  A category 6 cable, which is specifically designed for gigabit (1000 MBPS) applications, provides a “comfortable performance margin” for use in all situations.

At present, most users are connected to their facility networks at 100 MBPS.  The Category 6 cable provides a guaranteed bandwidth for 1000 MBPS.  Thus, this cable is supposed to be useful for many years in the future.

2.4 Fiber Cables
For building applications two types of fibers are used:

· Multimode fiber 50µm or 62.5µm

· Single mode fiber 8.3µm

Until the advent of gigabit Ethernet technology, predominantly fiber type used was 62.5 micrometer multimode fiber.  This fiber is able to utilize inexpensive solid-stat diode lasers in the electronic equipment.  The information carrying capacity of this fiber is limited, depending on the distance.  The Single mode, 8.3 micrometer fiber, is the “long haul fiber” and has been used by telecomm system carries for a long time.  This fiber requires an actual laser in the electronic equipment, thus the equipment, until recently was more expensive.

A third type of fiber is beginning to show up after the Gigabit Ethernet Standard (GBE) was approved.  A GBE system was a special type of inexpensive laser which couples well with 50 micrometer fiber.  With the present state of technology, a 62.5µm fiber will carry a GBE signal 90 meters.  A 50µm will carry a signal 500 meter.  A single mode fiber sill carries it more than 5 kilometers.

Additionally, a new technology known as Dense Wave Division Multiplexing (DWDM) allows multiple wavelengths of light on a single stand of single mode fiber.  In the past, one single mode fiber carried 10 GBPS on a strand are routinely used.  Research labs have transmitted 1000 separate light beams on a single mode fiber.  The actual information carrying capacity of a single mode fiber is limitless.  The only limitation is the ability of the electronics.  Developments in the field continue.

Thus, it can be seen that the single mode fiber is truly future proof technology.  The modern data networks exclusively use single mode fiber between the buildings.

2.5 Cable TV (CATV) System
This technology is no longer supported by Communication Services and is not addressed in this document. 

2.6 Telephone System
The EIA/TIA Standard recommends that every user station have two (2) high speed data cables.  One will be used for telephone and one for data.  In the future, when data and phone systems converge, then two high-speed data channels will be available for each location.

The vertical riser cables for phone system are copper pairs.  In the near future, when Voice over Internet Protocol (VOIP) comes into widespread use, then fiber cables in the building risers will serve for the transplant of data and phone.

2.7 Security System
The University of Texas Police systems currently run proprietary protocols over multi pair copper, coax and single mode fiber.  Due to the sensitive security issues, please contact The University of Texas Police with regards to video and access control specifications.

3. Codes, Standards and Regulations

3.1 General
This document provides the list of applicable codes and standards.  The information in this document should be treated as a partial list only.  All local codes must be followed.

3.2 ANSI/TIA/EIA and ISO Standards

The information provided in this document uses the following standards:

· ANSI/TIA?EIA-568-B Commercial Building Telecommunications Cabling Standard, 2002

· ANSI/TIA/EIA-569-A Commercial Building Standard for Telecommunications Pathways and Spaces, 1998

· ANSI/TIA/EIA 606-A Administration Standard for the Telecommunications Infrastructure of Commercial Buildings, 2002

· ANSI/TIA/EIA 607-A Commercial Building Grounding and Bonding Requirements for Telecommunications, 1994

· ISO-11801:  Draft Standard for Gigabit Cabling of Category 6 Class E, Latest version

· ANSI/TIA/EIA-942 Telecommunication Infrastructure Standard for Data Centers

3.3 Institute of Electrical and Electronics Engineers Standards
   The following is a list of applicable standards:

· IEEE 802.11b:  Standard for 11 MBPS Wireless Data Networks

· IEEE 802.11a:  Standard for 54 MBPS Wireless Data Networks

· IEEE 802.11g:  Standard for Hybrid 11 MBPS and Higher Speed Wireless Networks

· IEEE 802.11n:  Standard for Broadband wireless at 300MBPS, Standard pending approval

NOTE:  there are numerous other IEEE Standards that apply to data systems but are not for cabling systems.

3.4 Building Industry Consulting Services International (BICSI) Standards

BICSI is a trade group of cabling designers and installers.  BICSI has several documents that help system designers and installers.

· BICSI Telecommunications Distribution Methods Manual, Vol. I & II, 9th edition, 2000

· BICSI Local Area Networks Design Reference Manual, Vol. I & II 4th edition, 2001

3.5 National Fire Protection Association (NFPA), BOCA, and other Codes

All the local codes must be observed.  Specifically, National Electric Code (which is part of NFPA) must be used.  The appropriate edition of the code for the locality should be used.

4. Basic System Definitions

4.1 General
This section provides the definitions and terminology, specific to this document.  The reason for defining this terminology is for consistency and ease of review of the building documents by various University groups.

The most important definition is the telecommunications system “cable drop”.  This is provided below.

4.2 Definition of Telecommunications Cabling Drop Types
The following drop types have been defined and are consistent with both a Category 5e infrastructure and a Category 6 infrastructure.  The term “cable” or “data cable” or “network cable”, if used, will mean the installation of that number of cables or station Type, as listed below, to be installed.  This will be a “Universal Cable Plant” and one cable can be used for either voice or data or both or anything that requires a connection over Ethernet.   It is anticipated that most drop type requirements have been covered.  Special needs, if any, can be handled by defining the drop type for the particular job.  It must be noted that the following definitions are not based on “permutations and combinations” of cable types, but represents situations most commonly encountered.

· Type A:  one (1) cable, single gang box.  Uses:  anywhere one cable is required, such as security camera, a single telephone, copier, etc.
· Type B:  two (2) cables, single gang box.  Uses:  all offices, people desk, lab offices, etc.
· Type C:  three (3) cables, single gang box.  Uses:  special office spaces, such as secretarial areas, user offices where a network connected printer may be used, etc.
· Type D:  four (4) cables, single gang box.  Uses:  special office spaces, office spaces which have a greater need of connectivity than a Type C location.
· Type E:  one (1) RG-6 coaxial cable, single gang box or may be in the same box as an existing data cable.  Uses:  anywhere cable TV is required, lounges, cafeteria, waiting room, patient rooms, etc.
· Type W:  one (1) cable for wireless access point.  Although this is the same as Type A, the different designations allows the reviewers to evaluate the design more easily.  Uses:  anywhere a wireless data network access point is to be used.
4.2 Special Cables

There will be situations that a special type of cable may be required for a particular situation.  These situations must be handled on a case by case basis.  One example is to provide cabling for a permanently mounted data projector in a room.  This situation may require the following type of cabling:

· One (1) data cable

· One (1) RG-6 coaxial cable

· One (1) S-video cable

· One (1) RBG video cable

· One (1) Multi-pair digital interface cable

Such cables are quite expensive to use and should be provided if required.  All such cables will connect to the podium, or specified area of the room.

5. Telecommunications Rooms and Cable Termination

5.1 General
Telecommunication rooms are special-purpose rooms that house telecommunications equipment and wiring.  These rooms have specific requirements due to the nature, size and complexity of the equipment and wiring housed in the room.

5.2 Requirements 
There are two different types of telecommunications with a building, each supporting critical functions as part of the building wiring and communications systems.  In general, each room must be large enough to accommodate the wiring and equipment which will be located within them, plus additional space for growth.  These two types of rooms are:

· Main Distribution Frame (MDF) sometimes called the Building Equipment Room (BER), Building Communications Room (BCR) or Main Cross-connect (MC).  UTHSC-H will refer to this room as Main Distribution Frame (MDF).  There is normally only one MDF per building. 

· Intermediate Distribution Frame (IDF) sometimes called the Telecommunications Room (TR) wiring closet, Floor Communication Room (FCR), Intermediate Cross-connect (IC), Horizontal Cross-connect or Telecommunications Closet (TC).  UTHSC-H will refer to this room as Intermediate Distribution Frame (IDF).  There is at least one (1) IDF per floor.  More than one IDF per floor is required when the terminated wiring distance between any communications jack and the IDF exceeds 295 feet (90meters).

In some cases, especially for renovation projects, it may be necessary to wire several floors from one IDF, as long as the distance is less than 295 feet (90 meters).

The minimum size for a MDF Room is 400 square feet.  The preferable dimensions for this room are 20’ x 20’.  This room will be shared with computers, telephone equipment and data network equipment and equipment racks.  The Communication Services Department and the Telecommunications Department shall be contacted for final footage approval of the MDF.

The preferable minimum size for a IDF Room is 100 square feet minimum and the preferable dimensions for this room are 10’ x 10’.  In no case shall this room be less than 64 square feet, with the minimum dimension of any side wall being 8 feet.  This minimum size is for an IDF that would contain one (1) equipment rack only.  This room may be shared with computers, telephone equipment, security system equipment, and data network equipment and equipment racks. In situations where more than one (1) equipment rack is required in an IDF the room size will need to be adjusted so that there is at least 3 feet of walking space on all sides of the equipment racks once installed.  

It is preferred, and highly recommended, that during the design phase of a building that all IDF Rooms in a multi-floor building be stacked on top of each other.  This helps in reducing the cost of copper and fiber optic cable that is used to connect the MDF Room to the IDF Rooms.

5.3 General Requirements
Project specifications will indicate who is to be responsible for furnishing, installing and terminating the various types of communications cabling, racks, panels and other items.  Unless otherwise noted, an established and certified Structured Cabling Systems cabling contractor shall be responsible.  The installation shall be by an approved contractor for the complete end to end product solution that they are proposing.

Telecommunications rooms may vary according to the size of the building, number of floors, tenancy characteristics and telecommunications services required.  Consideration to the future needs of the facility and the end users is a necessity.

Electrical panels, other than those exclusively servicing the telecommunication room in which it is located, are prohibited in telecommunications rooms.  Services which are not telecommunication related shall also be prohibited in these rooms.  This includes, but is not limited to, janitorial services, supply storage, etc.  There shall never be an exception to these restrictions.  Fire and other alarm panels ma be permitted on a case-by-case basis, but their location within the room must be approved by the Communication Services Department.

A 50% growth factor shall be built in and provided in each riser unless otherwise specified; consequently, any cable or conduit work that pertains to telecommunications must be designed and/or approved by the Communication Services Department.  Project specifications will include this growth factor.

To facilitate the proper installation, routing and placement of cables, wires, premise equipment and terminal fields, telecommunication rooms shall be located on each floor, as close as possible to the middle of the building and stacked one above the other, unless otherwise instructed or approved by the Communication Services Department  .  Architects must pay special attention to telecommunications room locations to overcome distance limitations.  The total distance of the conduit path, form outlet to the IDF or MDF, when the MDF also serves as an IDF, shall not exceed 295 feet (90 meters) including termination loss.

Every PC or other single device with a network connection must be cabled back to the nearest telecommunications room in the building.  The MDF/IDF rooms(s) shall house all and only the equipment directly related to the telecommunications systems and its environmental support systems.

“As Built” drawings shall be submitted by the project contractor to the Communication Services Department   upon acceptance of the completed project.  “As Built” documentation should be delivered in both hard copy and digital formats.  Digital formats should be able to read by the latest version of AutoCAD.

5.4 Requirements for Systems in Spaces

All MDF and IDF Room doors are to be keyed alike or have security card access or both.  Keyed locks shall be keyed to accept a specific key as designated by Communication Services Department.  Door ways shall be designed with minimum measurements of 3’-0” by 6’-8” and shall open outward into the corridor.  Floors shall be sealed concrete or tile.  Carpet shall not be used.

MDF and IDF Rooms shall be located above any threat of flooding. Rooms located in basements shall have floor drains with positive drainage, otherwise sump pumps must be provided.  When sump pumps are required, they shall be connected to an emergency power supply.

Fire treated plywood, ¾” thick, must be mechanically fastened to the walls specified in the project specifications of each MDF and IDF and shall be painted with two (2) coats of fire resistant paint of a neutral color as approved by the University.  The fire treated plywood is to begin at 4” AFF and end at 8’-4” AFF.  All walls of the MDF and IDF are to be covered with plywood.

The recommended ceiling height is minimum 8’-6”.  Finished ceilings are not required in MDF and IDF Rooms.

Install a minimum of four (4) 4” sleeves between stacked telecommunications rooms, with sleeves extended 4” AFF and 4” below the ceiling of the room.  Buildings taller than 4 stories shall require an increase in the minimum number of sleeves as follows:

· 5 – 8 stories
8 sleeves floors 1-4
4 sleeves floors 5-8

· 9 – 12 stories
12 sleeves floors 1-4
8 sleeves floors 5-8
4 sleeves floors 9-12

5.5 Environment

All telecommunications rooms shall be environmentally controlled to maintain the room environment at temperature range of 65 to 75 degrees Fahrenheit, with a relative humidity level of 35 to 75 percent non-conducting, 24 hours a day, 7 days a week.  MDF and IDF rooms shall be conditioned with a fresh air exchange of three (3) air changes per hour.  If HVAC must be shut down, then an exhaust fan connected to emergency power must be provided to remove heat.  Generally, the system must remove 7,000 BTU per hour, as minimum.

No plumbing, HVAC, or electrical conduit shall pass through or be directly above the telecommunications room.  The space above the ceiling is needed for broadband amplifiers and/or assorted equipment.

5.6 Electrical

Lighting shall be 4’ fluorescent type and provide a minimum of 50 FC at 3 feet above the floor and be connected to the emergency generator when available.

Generally, the four double duplexes shall be on dedicated circuits.  More circuits may be required in some cases.

Each dedicated electrical circuit shall be 20-amp, 110V, 60 HZ type.  All circuits must be tied to an emergency generator when available.

A minimum of 4 double duplex AC outlets must be provided to power telephone system components, computer interfaces, network electronics and other telecommunications requirements.  One outlet must be installed at a height of 7’ AFF.  Outlets must be flush when cut through plywood.  Obtain out locations during the building design stage.

All breaker panels are to be labeled and identified to avoid being turned off in error.  Breakers servicing the telecommunication room shall be equipped with locking devices to prevent turn off.  A minimum of two (2) 20-amp circuits are to feed each room.

Network power requirements are changing with the advent of Voice Over IP, the need for power in these facilities has increased. The University requires two L6-208v 20Amp nema twist-lock service at each vertical 19” equipment rack, along with a quad (two circuit) 110-120V/20Amp service. L6-30 amp 208v (only for 5K UPS).
On all new construction projects the installation of a central uninterruptible power source will be installed in one of the centrally located vertical IDF to provide sustainable power to the IDF’s above and below this centralized UPS. The centralized UPS will be part of the emergency power system. Centralized UPS system shall be sized in accordance to the expected equipment requirements of the IDF’s in the vertical section. 

5.7 Grounding

All MDF and IDF rooms shall have a grounding bar which shall be 3’ long for IDF rooms and 6’ long for MDF rooms.  Both shall be 4” wide by ¼” thick with pre-drilled NEMA bolt hole sizing and spacing.  This bar shall be attached to the main building grounding system with a wire not smaller than #0 AWG copper stranded.  The ground wire shall not share the cable tray wit communications cabling.  It may be attached to the outside of the communications cabling tray.  The ground wire shall not be in ferrous conduit.

Each distribution point shall be grounded to the main building ground, NEC, EIA/TIA 607, or EIA/TIA 942 requirements shall be followed.

5.8 Cable

A 50% growth factor shall be built in for riser cable and provided for unless otherwise specified, consequently, any cable work that pertains to MDF and IDF must be designed and/or approved by Communication Services Department.  Project specifications will include this growth factor.

Plenum or PVC communications cable may be run exposed above ceilings, provided this cabling is supported independently of other utilities, such as conduits, pipes, ceiling support systems, and not laid directly on the ceiling panels.  PVC jacketed cable may be used in non-plenum areas if such use meets MFPA and NEC standards and codes.

All cables, copper and fiber, from the MDF must be 100% terminated in each IDF.

To facilitate future cable installations, a new pull string, tied off at both ends, shall be installed in conduit simultaneously with the pull-in cable.

All stations communication cables shall be Category 5e or Category 6 depending on the overall design of the level of connectivity for the project, 24 AWG minimum.  Cables shall meet the following minimum performance values:

· Category 5e
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	ANSI/TIA/EIA 568B.2
	16 MBPS TOKEN RING
	772kHz
	1.8
	87
	117
	67
	64
	—
	—
	63

	ANSI/ICEA S-90-661
	100 BASE-T
	1MHz
	2
	85
	115
	65
	62
	—
	20
	60.8

	NEMA WC63.1
	52/155 MBPS ATM
	4MHz
	4.1
	85
	115
	56
	53
	—
	23
	48.7

	ISO 11801
	100 BASE VG Any LAN
	8MHz
	5.8
	85
	115
	51
	48
	—
	24.5
	42.7

	
	100 MBPS TP PMD
	10MHz
	6.5
	85
	115
	50
	47
	—
	25
	40.8

	
	1000 BASE-T
	16MHz
	8.2
	85
	115
	47
	44
	—
	25
	36.7

	
	(Gigabit Ethernet)
	20MHz
	9.3
	85
	115
	45
	42
	—
	25
	34.7

	
	
	25MHz
	10.4
	85
	115
	44
	41
	—
	24.3
	32.8

	
	
	31.25MHz
	11.7
	85
	115
	43
	40
	—
	23.6
	30.9

	
	
	62.5MHz
	17
	85
	115
	38
	35
	—
	21.5
	24.8

	
	
	100MHz
	22
	85
	115
	35
	32
	—
	20.1
	20.8


· Category 6
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	772kHz
	1.8
	87
	117
	76
	74
	—
	—
	67

	1MHz
	2
	85
	115
	74.3
	72.3
	—
	20
	64.8

	4MHz
	3.8
	85
	115
	65.3
	63.3
	—
	23
	52.8

	10MHz
	6
	85
	115
	59.3
	57.3
	—
	25
	44.8

	16MHz
	7.6
	85
	115
	56.2
	54.2
	—
	25
	40.7

	20MHz
	8.5
	85
	115
	54.8
	52.8
	—
	25
	38.7

	31.25MHz
	10.7
	85
	115
	51.9
	49.9
	—
	23.6
	36.8

	62.5MHz
	15.4
	85
	115
	47.4
	45.4
	—
	21.5
	34.9

	100MHz
	19.8
	85
	115
	44.3
	42.3
	—
	20.1
	24.8

	200MHz
	29
	85
	115
	39.8
	37.8
	—
	18
	18.8

	250MHz
	32.8
	85
	115
	38.3
	36.3
	—
	17.3
	16.8


5.9 Voice Riser Cable

Voice riser cable shall be Category 5e, 24 AWG, Communications Riser (CMR) or Communications Plenum (CMP) as delineated by the specification.  

When a PBX is present in the MDF, voice riser cables shall run from the PBX equipment to a High Density (HD) Angled style patch panel in the equipment rack designated for voice/PBX application.  All riser cables will be dressed in on cable trays and secured with Velcro.

Voice riser cables that come from another building shall be landed on a 110 style punch field located on a plywood wall.  Adequate vertical and horizontal wire management shall be added to support cross connect wire.  All riser cables will be dressed in on cable trays and secured with Velcro.  When cable transitions from the cable tray to the plywood wall it shall be secured by D-Rings on the plywood wall.

Voice riser cables that route from the MDF to the IDF’s shall do so from 110 style punch fields located to the right of the 110 style punch field in which the riser from another building has landed through 4” core holes that interconnect the IDF’s together.

In MDF’s which host a PBX, voice riser cables will start from a High Density (HD) Angled patch panel and route through 4” core holes that interconnect IDF rooms together.  Risers in IDF’s will be landed on High Density (HD) Angled solution patch panels in the IDF and dressed in on cable trays in route to equipment rack in spaces designated.

5.10  
Data Riser Cable
Data riser cables shall consist of minimum of twelve (12) strands of 62.5/50 µm multi mode fiber and 12 strands of 8.3 µm single mode fiber.  Pre terminated MTP style fiber is to be used.  The exact quantities may be different depending on the density of the fiber cables connected to the closet.  The fiber will land in 1U rack mounted fiber enclosures.  MTP multimode and single mode cable will connect to LC fiber cassettes and mounted inside the rack mounted fiber enclosure with multimode in the left bulk head and single mode in the right bulk head.

Data riser cables in the MDF shall land in a rack mounted enclosure sufficient in size and quantities to ensure that all riser cables have a spot to land.  Multimode and single mode fiber in the MDF will connect to LC cassettes.  

Multimode and single mode fiber in the MDF will be in separate boxes and in order from left to right lowest floor to highest floor.  

All data riser cable will be dressed in the cable trays.  Data riser cable routing to different floors shall do so through 4” core holes and secured to vertical cable tray.

5.11  
Racks, Cable Tray and Mounting Brackets 
Equipment racks shall be black in color and shall have rack units clearly marked on front and back.  Racks shall be 19” x 84” and have a pedestal type floor mount.  All racks will be secured to concrete floors with 3/8” or 5/8” floor anchors.  A 3’ clear area should exist 360° around mounted equipment racks except for the one rack and vertical wire manager that is located against the wall.

Cable tray shall be 1-1/2” x 12” x 9’-7/8” and be able to support 135 lb/ft and be black in color when used in IDF locations.  Cable tray shall be 1-1/2” x 24” x 9’-7/8” and able to support 135 lb/ft and black in color when used in MDF locations.  It is acceptable to use 1-1/2” x 24” x 9’-7/8” in IDF locations if the cable count for that IDF exceeds the capacity of 1-1/2” x 12” x 9’-7/8”.

Appropriate mounting hardware shall be used o ensure the proper mounting of equipment racks and cable trays in any and all configurations.  To install network distribution panels and associated equipment, use the following installation method:

In IDF Rooms containing data terminations, mount minimum of two (2) equipment racks with vertical wire managers in between racks and on each end.  
Racks and cable tray should be grounded to the rooms grounding buss bar with Green #6 AWG stranded copper wire.
5.12  
Wire Dress

Organize and label the cables in serial number order.  Individually bundle cables in groups no larger than 48 cables per bundle.  Bundles should be dressed in a manner in which one cable can be followed from the room entry to the patch panel.  Cables shall be routed on cable tray neatly and efficiently in a manner so that bundles do not cross over each other.  There should be thought and planning in place to account for future additions of cable in the cable trays so that cable tray space is maximized.

5.13  
Material Color Coding 
The following is a list of colors to be used for the different types of material used in installation of inside cable plant for all new construction or whole floor remodels at UTHSC-H.

· Category 5e cable:  White

· Category 6 cable:  White

· Ground wire:  Green

· Multimode Fiber:  Orange/Aqua

· Single mode Fiber:  Yellow

· Category 6 patch cable:  Blue
· Multimode Fiber patch cable:  Orange

· Single mode Fiber patch cable:  Yellow

· Category 5e RJ-45 modular jack, station cable:  Purple

· Category 6 RJ-45 modular jack, station cable:  Purple

· Category5e RJ-45 modular jack, wireless station:  Yellow

· Category 6 RJ-45 modular jack, wireless station:  Yellow

· Category 5e RJ-45 modular jack, MDF/IDF patch panel:  Black

· Category 6 RJ-45 modular jack, MDF/IDF patch panel:  Black

· Modular Patch Panel:  Black

· Equipment Rack:  Black

· Cable Tray:  Black

· Equipment Rack/Cable Tray mounting hardware:  Black or Zinc

· Fiber Optic rack mount enclosure:  Black 

· Face plates:  White

· Face plate blank insert:  White

· Face plate labels:  Black fonts on White tape

· Patch panel labels:  White fonts on Black tape

5.14  
Patch Panels and Wire Managers

It is vital that the University conserves as much rack space as possible.  Angled patch panels should be used and be able to present 48 ports of Category 5e or Category 6 RJ-45 style ports in a one rack unit space (1U) or a 72 port count of Category 5e of Category 6 RJ-45 style port in a two rack unit space (2U).

Vertical finger style duct wire managers should be used on each side of an equipment rack.   Vertical wire manager should extend from the top of the equipment rack to the bottom and have doors that are able to open and close both left and right.  Vertical wire managers with built in tabs, notches, inserts. etc, are preferred.  There should be some type of pass through holes in the vertical wire manager that allows connectivity from front to back of the vertical wire manager.

Finger duct style vertical wire managers shall provide fingers that support the proper bend radius for Category 5e and Category 6 cable. 

5.15  
Cable Terminations
All data cable shall terminate in angular patch panels in equipment racks.  All cables located above the ceiling shall terminate on RJ-45 modular jacks and secure inside approved Surface Mount Boxes (SMB).  All data cables at work area outlets shall terminate in RJ-45 modular jacks and secured inside 4 port face plates.

Riser cables that land in IDF’s will be terminated on angled patch panel’s one (1) pair per port.  In cases where a single will terminate that single pair will be the White/Blue-Blue/White pair and will terminate on pins 4 and 5 in the T-568 B configuration.

Riser cables in the MDF that host a PBX will be terminated on angled patch panel’s one (1) pair per port in the equipment rack of the MDF.  The single pair for each port will terminate on pins 4 and 5 in the TIA/EIA-568B configuration.  This patch field will locate below the PBX patch field.

Riser cables in the MDF that host a riser cable from another building will terminate on a 110 style punch block to the right of the riser cable from the other building.

All fiber optic data riser cables, multimode and single mode, should connect to MTP fiber cassettes with LC cassette modules.  This applies to both the MDF and IDF ends.  

Fiber optic cables from another building, which lands in the MDF, shall be field terminated with LC connectors. 

5.16  
Patch Cords

As part of the project, a quantity of Category 5e or Category 6, depending on the connectivity solution provided, shall be obtained and furnished to the University.  Patch cables shall be blue in color with snag less RJ-45 modular jacks terminated in the T-568 B configuration.  7’ patch cables shall be used in the MDF and IDF rooms.  14’ patch cables shall be used at the work station outlet.  

Fiber optic patch cables shall be obtained and furnished to the University.  Multimode patch cables shall be orange in color shall be LC on one end and SC on the other and 3 meter in length.  Single mode patch cables shall be yellow in color and LC on one end and SC on the other and 3 meter in length.

A rough guideline for the quantity is as follows:

· 5’ patch cables:  equal to the number of data ports + 25%

· 7’ patch cables:  equal to the number of data ports +25%

· 3m multimode cable:  4 for each IDF with multimode fiber + 5%

· 3m single mode cable:  4 for each IDF with single mode fiber + 5%

5.17  
Contractor Requirements

Whenever possible the contractor bidding the project shall use as much like product as possible in order to provide the most complete end to end solution.  The University expects that the contractor chosen shall be a certified installer of the product they are presenting.  The University is seeking a product warranty of no less than 25 years and a workmanship warranty of no less than 5 years.

These in no way replace any previously stated requirements set forth by the University or the State of Texas.  These requirements are in addition to any other requirements.

6. Outside Plant-Service Entrance and Terminations

6.1
Introduction

This section provides the necessary guidelines to install service entrance to buildings and information for the termination of cables entering buildings.  Topics addressed are voice, data and video.  All outside plant voice, data and video cabling, conduit and manholes shall be designed and/are approved by the Communication Services Department.  The cabling for final alarm system is not included in this document.

This section does not cover the requirements for outside plant in great detail.  The information in this section is provided for reference only.

6.2 Cable


Prior approval and coordination with the Communication Services Department, Construction Management, Facilities Management, and other concerned parties is necessary when the situation requires pulling cable through a conduit occupied by another cable.

All cables associated with the campus telecommunications network (telephone, data, LAN, WAN, campus TV, and fiber optics) shall be connected and disconnected by the Communication Services Department or its designee.  Only those cables specified will be installed in any facility.

All trunk cables requiring splicing will be done in accordance with 3M’s MS/2 modular system splicing instructions.  The proper 3M splice closure for the splice at hand shall be used.  Project specifications will indicate who will be responsible for supplying and installing trunk cabling and splice enclosures.  In most cases, the project electrical contractor is responsible.

There shall be no cable with voltages higher than 48 volts in communications duct banks.

All non-fiber cables entering a building shall be terminated on protection blocks.  Only gas and solid state protectors shall be used.  Project specifications will indicate who will be responsible for furnishing and installing protectors.

Repair or replacement of damaged cable is the responsibility of the party involved in causing the damage.  All damages shall be reported immediately to the Communication Services Department.  Construction Management shall also be notified for damages due to activities of project contractors.  Facilities Management shall also be notified for damages due to activities of other project contractors.

6.3 Labeling

All cables in each manhole shall be identified in compliance with EIA/TIA 606-A, by the owner of the cable, cable number, cable type, number of pairs and the termination point.  Labels shall include, for example:  UT Communication Services Department, cable 05, SS 100, 101-200, PKS #2.  The tag shall be made of brass or plastic designed to be used in such an application.

Whenever possible, all abandoned cable shall be removed from tunnels, manholes and conduit.  If it is not feasible to remove abandoned cable, it shall be clearly tagged as abandoned, with appropriate labeling as above, and shall be reported to the Communication Services Department.

6.4 Aerial

Most University low voltage cabling is underground.  No aerial wiring shall be installed on campus unless approved by the Communication Services Department.  Information shall be obtained from the Communication Services Department in reference to ownership of aerial cables and poles.

6.5 Conduit

Conduit sizing and quantities between buildings shall be determined by the Communication Services Department   and will be communicated to the Office of Facilities, Planning, and Development for inclusion in the project specifications.  Minimum requirements are outlined in the following paragraphs.

All campus building shall be connected to the nearest manhole/tunnel or new manhole/tunnel, if one is to be installed.  Fireproof seals shall be provided when required by code as detailed in Section 3.

Prior approval and coordination with the Communication Services Department, and the Office of Facilities, Planning, and Development, and other concerned parties is necessary when the situation requires any modification to the conduit system.

Repair or replacement of damaged conduit is the responsibility of the party involved in causing the damage.  All damages shall be reported to the Communication Services Department, Construction management and Facilities Management immediately.

All new facilities or renovations will be required to meet minimum requirements. Minimum voice, data, and video conduit required for each building shall be 6 conduits.  Whenever feasible, buildings larger than 100,000 square feet shall have two means of access to the campus underground conduit/tunnel system.

· Two (2), 4”, Type C, 4-Cell Multi-guard Multi-Cell PVC Raceway, or  equivalent

· Four (4), 4”, Schedule 40 PVC

No more than the equivalent of 180 degrees of bends is allowed in a run, including offsets without an appropriately sized pull box.

A pull wire/string shall be installed and tied off in each conduit.  Pull wires used outside of facilities shall be stainless steel or copper, #12 AWG or strings shall be of the Kevlar type.  Pull wires/strings used inside facilities and flow ducts shall be nylon.

In cases where the building has direct access to the tunnel system, i.e., a tunnel section terminates at the building, cable trays of equivalent capacity may be used in lieu of the 6 or more conduits normally required for the size and type of the building.

6.6 Underground
All new construction underground conduits and ducts, rigid or PVC, added to a project shall be added in groups of 2, 4, 6, 8, 10, 12 or more.  Communications duct shall be 66.6% 4” Schedule 40, 33.3% 4” Type C 4-Cell Multi-guard Multi-Cell PVC Raceway, with a minimum of four 4” and two 4” 4-Cell Multi-Guard.  Under no circumstances are single underground conduit runs acceptable.

All new construction underground conduit, duct bank and raceways shall be steel reinforced, concrete (3500 psi minimum) encased PVC.  Additionally reinforcement is to be used when crossing roadways.

The minimum separation for communications ducts and power ducts in a joint trench environment is 3” (8cm) of concrete, 4” (10cm) of masonry or 12” (30cm) of well-tamped earth.  All communications ducts shall also be a minimum of 234 inches from steam pipes and condensation lines of crossing perpendicular.  The minimum depth for buried conduit and ducts is 30” below grade or underside of road bed to top of duct/conduit.

When communications ducts run parallel to steam lines, a minimum of a 2’ separation is required to avoid conduction of heat.  All other duct separations must comply with the National Electric Code.

Rigid steel conduit, encased in reinforced concrete, shall be used in any location subject to abuse, such as under slabs or foundations.

All underground conduits shall be 4” in diameter.

All necessary precautions shall be taken by the contractor during construction to prevent the lodging of dirt, plaster or trash in al conduit, tubing, flow duct, fittings and boxes.  All conduit in floors, concrete or below grade, shall be swabbed free of debris and moisture before wires are pulled.

All digging and excavation on UTHSC-H campus shall be approved by the Communication Services Department.

The use of HDPE (High Density Polyethylene) pipe is recommended where open trenching is not practical. A minimum of two 4” pipes will be installed if this type of construction is necessary. All sections of HDPE will be joined by elector fusion on sight to create a seamless conduit install. Contractors will swab conduits, once the end to end enclosures are in place. Contractor will install a pull tape in each installed conduit.  

6.7 Tunnels

Where conduit, ducts, or cable trays are in tunnels, they shall be kept at least 24” from parallel runs of flues, steam pipes, hot gas pipes, hot water pipes or any other utility line which is hot during normal operation of the facility it serves.  Unless written exception is provided by the Office of Facilities, Planning, and Development, all conduit sections crossing steam lines shall be rigid and shall be provided with a means of insulation from the steam lines.

6.8 Condensation

Duct banks shall be pitched to drain to manholes, whenever possible.

6.9 Traps

All conduit, tubing, raceways, ducts and duct banks shall be installed in such a manner to insure against collection of trapped condensation.  Raceway runs shall be arranged to be void of traps.

When conduit passes through exterior concrete wall of any facility, the entrance shall be watertight.  Provide pipe sleeves in the concrete with ½” minimum entrance seal.

All conduits shall have watertight connections and be sloped properly so they will drain into the manhole and away from the building entrance.

6.10  
Types

Gas pipe and water pipes shall not be used for conduit under any circumstances.

Three types of conduit are accepted for underground conduit systems.  Project specifications will detail the types of conduit to be used in the various locations covered by the project.

· Rigid galvanized steel conduit with threaded fittings – This conduit shall be installed with reinforced concrete casing in areas subject to abuse.  If not concrete encased, this conduit shall be painted with two coats of coal tar base paint or have epoxy coating applied by the manufacturer.

· Schedule 40 PVC conduits – This conduit shall be installed with reinforced concrete casing.  No PVC conduit is acceptable without reinforced concrete.

· Type C Multi-Guard Multi-Cell PVC conduit – This conduit shall be installed with reinforced concrete casing.  No PVC conduit is acceptable without reinforced concrete.

· HDPE – The conduit shall be installed where horizontal boring is necessary. 

Rigid steel conduits installed underground shall be field-wrapped with 0.01” thick pipe-wrapping plastic tape applied with a 50% overlap, or shall have a factory applied plastic resin, epoxy or two coats of a field applied coal tar specifically made for this purpose.  Where the coal tar coating method is used, the contractor shall notify the Communication Services Department prior to backfilling for inspection and to approve the coating before the conduit is covered.

Field-wrapping or coating shall extend to 6” above ground level where conduit is installed by a pole or side structure or inside a pedestal.

The duct envelope shall be rectangular in the cross section and be a minimum concrete thickness of 3” around any conduit.  The duct envelope shall be sized and placed as shown on the construction documents.

A minimum of four (4) #4, Steel reinforcing rods shall be installed in all duct bank envelopes.  Where conduit enters a building or a manhole the rebar must be doweled into the existing structure to prevent shearing of the conduits in case of settlement.

All conduit ducts must be terminated with bell ends at the manhole, facility or other termination point.  Where trench walls are unstable or the trench width is wider than the envelope, the envelopes shall be formed as required.

Duct spacers shall be provided at a maximum of 7’ intervals.  Conduit shall be anchored at 3’-6” intervals and at each spacer to prevent duct floating during concrete installation.

Each duct ran shall be done with a continuous concrete pour.  Broken pours are not allowed without written exception from Construction Management, and provided #4 rebar or larger is extended 12” beyond the end of the envelope at the end of each day’s pour and at al stub-outs.

A yellow color agent shall be sprinkled on top of the concrete used for underground communications ducts.  The color agent is to comply with industry standards.  Marker tape shall be placed on top of the concrete duct casing.

6.11  
Manholes

Manholes shall not be smaller than 4’W x 6’L x 7’H.

The maximum depth of all manholes shall be 10’ from the manhole cover to bottom of the manhole, unless otherwise approved by the Communication Services Department. The manhole cover and opening shall be 36” in diameter and shall be engraved with the word “TELEPHONE”.  Manhole covers shall not have recessed handles that pull out when needed for removal.  The manhole number shall be assigned by the Communication Services Department.

The maximum distance between manholes connected in any one run shall not exceed 400’

6.12  
Interior

All materials used in a manhole shall be resistant to corrosion.  All steel shall be galvanized coated.  All racks in manholes shall be PVC or galvanized or zinc coated steel.

6.13  
Drawings
Detailed drawings can be obtained for The University of Texas Health System Design Guidelines and Standards.  Refer any questions specifically not addressed in this document to the Communication Services Department.

7. Inside Cable Plant Wiring, Voice and Data

7.1 Overview
All telephone and data station wiring shall be continuous wire from the MDF/IDF to the work area outlet.  All station cables will be free from kinks, chafes, and tight bends.  Any ceiling tiles removed by the contractor for cable installation will be re-installed in good condition.  Replacement of damaged tiles is the contractor’s responsibility.

The building occupant’s present and future requirements will determine the needs of multiple jack outlets.  Final approval for the layout of jack outlets shall rest with the Communication Services Department.  During the programming stage, the Communication Services Department, consulting with the building occupant(s), will supply the jack layout desired to the project architect for inclusion in the project specifications.

All work area outlets shall terminate in RJ-45 eight (8) conductor modular jack assemblies.  Wire color coding shall be per T-568B specifications.  All pairs shall be terminated.  All modular jacks will install in faceplates with no less than 4 ports.  Any unused ports will covered with blank inserts.

The total wire path length from the work area outlet to the MDF/IDF must not exceed 295’ (90meters).  This is important to meet Ethernet requirements of IEEE 802.3.  Please note that in most cases the IDF which houses network electronics will service work area outlets on the floor above and below, as well as the floor it is on.  This must be considered when determining adherence to the maximum length for the work outlet wiring.

7.2 Labeling
Each end of all cables will be labeled at their termination locations per EIA/TIA 606-A standards.  All cables will be labeled with machine/computer generated labels—No handwritten labels are allowed!!

All jack modules shall be color coded to UTHSC-H standards as listed in Section 5.13.  All jacks shall be marked with identification numbers as detailed below.  UTHSC-H will provide the identification number range to be used for the buildings(s).  Upon project completion, the installing contractor shall provide to UTHSC-H a list of jack identification numbers used, their corresponding room numbers, location within the room, and patch panel termination points.  Jack identification numbers, at the jack locations, shall also be placed on the as built drawings provided by the contractor.

7.3 Work Area Outlet Identifier

Each Work Area Outlet will be labeled with the MDF/IDF room number then a sequential 2 digit number for numbers 01-99, a 3 digit number for numbers 100-999 and a four digit number for numbers 1000-?.

In the instances where there is more than one IDF per floor the Work Area Outlet will be labeled with IDF room number that it is ran too followed by a sequential 2 digit number for numbers 01-99, a 3 digit number for numbers 100-999 and a four digit number for numbers 1000-?.

Work Area Outlet’s shall be labeled with labels that are Black print on a White background. A font should be used that is easily read.  The label shall fit completely inside the label window with the port identifying number directly above the port it represents.

7.4 Locations and Quantities

Unless otherwise specified, the following minimum number of outlets shall be installed in the following, quantities, depending on the function for that particular office/room.  There are general guidelines.  Provide cabling to source the space function as required.

· Faculty/Administrative Offices:  each office shall have two (2) Type B outlets per designated occupant.

· Clerical/Staff Offices:  One (1) Type B outlet per designated occupant, at the location of each desk and one (1) additional Type B outlet for every two (2) occupants or fraction thereof.  Special needs will be accommodated by the use of Type A, B, C or other outlets as required.

· Secretary/Administrative Assistants Offices:  One (1) Type B outlet per designated occupant, and two (2) additional Type B outlets per office area.

· Conference Rooms:  A minimum of four (4) Type B outlets per room.  One (1) outlet shall be located on each wall.  Rooms with more than 500 square feet shall have additional outlets equally spaced on each wall.

· Laboratories/Graduate Student Offices:  One (1) Type B outlet for every occupant.  Additional outlet requirements will be determined based on size and in the design phase of the project.

· Classrooms/Lecture Hals/Auditoriums:  One (1) to four (4) Type D or other type communication outlets depending on room and student occupancy size.
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Note:  one TV outlet in the front of room and another in the ceiling for projection TV system.  If the classroom is designated as a media classroom, then the EMDS requirements in Section 8 may supersede the CATV outlet requirements listed above.

The recommended location priority for the outlets would be:

1. Chalkboard and ceiling,

2. Inside walls with proper spacing,

3. Projection booth/rear wall,

4. Remaining sides

· Residence Hall Rooms:  One (1) Type B communication outlet per occupant or potential occupant of each room.   The locations will be determined during design stages of the project.

· Residence Hall Lounges:  One (1) Type A, B, C or more communication outlets.  The quantity and locations will be determined during design stages of the project.

· Hotel Rooms: Two (2) Type B communications outlets.  Typical communication outlet locations are at the night stand and at the desk.  Actual quantities and final locations will be determined during design stages of the project.

· Patient Care Rooms:  One (1) Type B or C communication outlet per occupant.

· Storage Areas:  One (1) Type A communication outlet per room.  Tow (2) Type A outlets for rooms over 500 square feet and one (1) Type A additional outlet for each additional 2000 square feet.

· Janitor Closets:  Consult the Office of Facilities, Planning, and Development.  Some closets require communication outlets for telephone, computers or time reporting devices.

· Mechanical Rooms:  Consult the Office of Facilities, Planning, and Development.  Minimum use is one Type A near the control system panel.  Some rooms require communications outlets for telephones or energy management devices.

· MDF and IDF Rooms:  One (1) Type B communication outlet per room.

7.5 Mounting

Use a dual gang outlet box similar to Steel City, part number 72171-3/4 or UTHSC-H approved equivalent.  When mounting the outlet box in a steel studded wall, use a back brace.

Use only Steel City plaster rings, part number 72-C13, (single gang) or 72-C-17 (double gang) or their UTHSC-H approved equivalent.  It is absolutely critical that the inside opening area match the outlet installation enclosure.  The plaster rings must be level and positioned flush with the finished surface.

For work area outlets use a single gang plaster ring, as indicated in Section 8.

Outlets are to be mounted at standard industry heights and positions, unless otherwise specified by the Communication Services Department.  Standard mounting height of communication outlets:

· Desk:  18” Above Finished Floor (AFF).  Single gang plaster ring.

· Wall:  60” Above Finished Floor (AFF).  Single gang plaster ring.

· Handicapped wall mount:  48” Above Finished Floor (AFF).  Single gang Plaster ring only.

· Media Classroom:  See Section 8.

7.6 Wiring Pathways

To avoid electromagnetic interference (EMI), all pathways should provide clearance of at least:

· 4’ (1.2m) from motors or transformers

· 1’ (0.3m) from conduit and cables used for electrical power distribution

· 6” (12cm) from fluorescent lighting or power lines over 2 kVA and up to 24” from any power line over 5 kVA.  In general, communications cabling is routed separately or several feet away from power cabling.  Similarly, communications cabling is routed away from large motors, generators, induction heaters, arc welders, x-ray equipment, and radio frequency, microwave or radar sources.  Whenever possible, pathways should cross perpendicular to fluorescent lighting and electrical power cables or conduits.  Communications cabling (except for fiber optic), shall be minimum of 2’ away from molded case circuit breakers of over 500 AMPS.  For lower ratings, the distance can be 1’.

7.7 Conduit
All conduit work shall meet the requirements of the National Electric Code and other applicable codes.

All voice, data, and video wiring inside rooms shall be protected by metallic conduit or other means such as wire mold or troughs in the floor.  Aluminum is not acceptable in caustic environments.  EMT conduit shall be used for all interior wiring.  All conduits is to be concealed, unless otherwise stated in project documents.

No more than an equivalent of two (2) 90° bends are allowed in a run between junction boxes or pull boxes.  No 90-1/4 condulets (LBs) are permitted.  Entrance to junction boxes or distribution panels shall be adjacent to the corners.

The use of plenum cable instead of conduit shall be determined on a case by case basis.  The Center or Information Technology Services must be contacted for approval.

In major renovation and new construction projects where the MDF and IDF Rooms are not in alignment, the contract shall include provisions for installation of four (4) riser conduits, 4” minimum diameter, from the MDF to each IDF.  A pull string and appropriate junction pull box shall also be provided in each conduit run to facilitate future installation of cable(s).

To reduce EMI, all conduits in slab shall be a minimum of 1-1/4” galvanized steel with threaded fittings.  All exceptions shall be determined during the design stage of the project and shall be subject to the approval of the Communication Services Department and the Office of Facilities, Planning, and Development.

All sleeves must protrude 4” AFF and below and be capped at both ends.  Coordinate with the Communication Services Department for the number of conduits entering the facility.  All sleeves shall be fire stopped.

No horizontal conduit run shall be more than 100’ between pull boxes.

Conduit for data outlets shall be terminated in a dual gang box.  Steel City, part numbers 5215-1, 72151-1, 52-C-17 or 72—17 for one (1) inch with dual gang plaster ring and 52151-3/4, 72151-3/4, 52-C-13 or 72-C-13, for ¾” with single gang plastic ring.  UTHSC-H approved equivalents to the Steel City part numbers may be used.

All work area outlets shall be ¾” conduit, with a minimum of bends, form the work area outlets to the cable tray, and wire way or homerun directly to the telecommunications room.  Pull boxes must be installed every 180° or 100’ or the conduit run.  See Section 8 for conducting requirements for electronic classroom outlets.

7.8 Conduit Capacity

Conduit shall be sized using industry standard guidelines for telecommunications distribution methods.  Such guidelines can be found in the Building Industry Consulting Service International (BICSI) Telecommunications Distribution Methods Manual.

7.9 Ladder/Cable Tray

All ladder trays shall be designed to accommodate all types of cabling, consequently, any cable work that pertains to telecommunications must be designed and/or approved by the Communication Services Department.  Note that installation shall be in non return air space only.

The minimum dimensions for a ladder tray shall be 12” wide and 1” deep.  In certain instance, only when indicated in the design specifications, a 12” wide and 4” deep and/or a 6” wide by 3” deep tray may be used.

Contract documents shall show cross section of the communication wire way or cable tray.  The drawing must show reference to other utilities in the building.

Consideration may be given for installation of other types of cables in a ladder tray to prevent interference on unshielded cables.  Location of such installation shall be approved by the Communication Services Department.

Ladder tray (cable tray) or wire way is to be supported with all thread rods in a trapeze form.  Supports for cable trays larger than 12” in width are to be installed according to the manufacturer’s specifications.  Supports for cable trays 12” or less may be farther apart but must meet the manufacturer’s installation requirements.  A single support is not acceptable.  All supports are to be fastened to the building structure above.

The Communication Services Department will not install any cable or perform any work until all installations are made to comply with specifications.

7.10  
Mounting Ladder/Cable Trays
Cable trays must maintain a minimum of 6” clearance form obstructions above the tray and a minimum of 8” AFF.  Trays are to provide access via the most direct path to all communications outlets on the floor.

Install sweeping factory 90’s for all turns.  Use end of tray terminations where wire drops down the walls to prevent abrasions and cuts from metal tray edges.  Use a trapeze cable tray mounting method suspended by manufacturer recommended size allthread.  Fasten allthread to ceiling anchors, allowing no bends in allthread.  Support the cable tray in this manner at every section-to-section junction and at 5’-6” intervals (mid-span) between joints.  Whenever possible, the tray should be no closer than 6” form the structure ceiling, ducts or pipes, considering all other possible obstructions.  A minimum of 5” distance from lighting, especially fluorescent lighting, is desired

7.11  
Open Top Cable Supports and Rings
All open top cable supports (J-hook supports) and cable slings must be suspended from or attached to the structural ceiling or walls with hardware or other installation aids specifically designed to support their weight.  When used, J-hook supports or cabling slings shall be located on 48” of 60” centers to adequately support and distribute the cables weight.  These types of supports may typically hold up to fifty 0.25” diameter cables.

For larger quantities of cables that convene at the IDF room, provide cable trays or other special supports that are specifically designed to support the required cable weight and volume.

7.12  
Wireways

Wireways shall be designed to carry the weight and size of cables required.  Broadband video cable or composite cables having both twisted pairs and fiber optics are larger in diameter and are also heavier.  Unshielded power may not be run in the wireway with data cables.

7.13  
Wireway Mounting
Wireways must be installed using unistrut type support channel.  A trapeze method is to be used for installation of the wireway.  Wireways shall not be attached to the walls unless manufacturer supports are used.  90° bends are to be made using two (2) 45° sections.  All conduits which are to be connected to the wireway are to be connected according to the manufacturer’s specifications and must meet NEC.

7.14  
Subway Duct System (under floor duct system)
This type of raceway is to be used in buildings where occupants move about often or when access is required on a demand basis.  Various types are available.  Care must be taken to design a system that will consider electrical and communications requirements.  Adequate electricity must be available at all locations.  With proper planning, an adequate system can be installed.

7.15  
Drawings

Refer any questions specifically not addressed in the document to the Communication Services Department of the Campus Architect.

8. Telephone System

8.1
General


This section provides the requirements for the telephone system in the building.  The phone service to the building may be either of the following:

a. PBX Switch

b. Voice over Internet Protocol

c. Remote cabinet from campus PBX

d. Copper cables from existing campus PBX

Items a, b and c alone are the only ones that require special consideration in the design of MDF in the building.  For item d, raceways from the streets need to be provided.

8.2 PBX System in the Building

If a PBX is required in the building, then it should be installed in the MDF area.  The MDF room may need 
to be larger.  A physical barrier, wall or a partition should be used to keep the phone switch separate.


For power requirements, consult the PBX manufacture’s requirements.


Provide correct air conditioning requirements based on equipment manufacturer’s needs.  Some 
equipment may use batteries.  Provide space for the batteries.  Quite often for smaller PBX’s sealed 
maintenance-free lead acid batteries are used.


Carefully follow the grounding and bonding requirements that are listed by the equipment manufacturer.


Provide normal/emergency power on dedicated circuits for the PBX.

8.3 Telephone Lines

Copper phone lines entering the building must be protected by using protectors.  Every cable pair must be 
protected.  The requirements for protectors are provided in Section 11.


For the phone company lines, coordinate with the phone company.  Most often the phone company will 
provide their own protection for the phone pairs.  For campus copper phone pairs, provide protection per 
Section 11.


If the phone is using fiber cable to bring service to the building, follow all the requirements for fiber optic 
cable.  Provide dedicated wall space for phone company use.

9.
Wireless Networks

9.1 General

This section provides the requirements for using wireless networks in the building.
9.2 
IEEE 802.11 Based Networks

ONLY the UT designated Communication Services Department members are allowed to install and maintain any network equipment.  All of these must be in compliance with HOOP 17.02 and specifically the IT Security Policies and procedures as outlined in http://www.uth.tmc.edu/itsecurity/procedures.html with regard to managed network equipment and wireless communication.  All wireless communications will be authenticated and authorized using the University LDAP directory account or University issued Digital ID.

For using wireless networks, generally, R.F. wireless network based on IEEE 802.11a or 802.11b are used.  Both of these systems operate at different frequencies and are not compatible with each other.

Over a short distance (less than 30 meters), the speed of 802.11a network is higher, but drops drastically with increasing distance.

The range of 802.11b networks is about 100 meters, depending on the construction of the building and the materials used.

Generally, it is not easily possible to design the wireless networks with assured and uniform coverage.  Simple design tools for this purpose do not exist.  Therefore, the activity is essentially a hit and trial approach.

In areas where wireless networks are required, provide one or more locations for wireless Access Points (AP).  These devices are wall mounted, at a height to keep away from the traffic in the area.  At this location, one data drop Type A and power is required (power is required only if a Power over Ethernet [POE] is not in place on the network).  Plan the number of AP’s based on the anticipated uses.  Usually, no more than 15 people will be on AP.  Therefore, provided a sufficient number of AP locations in the building.

The location of AP’s should not be surrounded by metal objects and building material containing metals.  Keep AP’s away from electric panels.  Some degree of judgment and equipment vendor’s suggestions may need to be used regarding the number and location of access points.

9.3 
Bluetooth Technology


The upcoming technology for very short-range wireless connection may soon be available for short-range 
inexpensive wireless networking.  Generally, the cautions and the installation requirements are similar to 
the ones listed in Section 9.2 above.

9.4 
Wireless Networking – Last Word


To cover a given area similar to 802.11b wireless network, generally, a larger number of AP’s are required 
when using 802.11a networks. This is due to the different operating frequency and the modulation 
technique used in 802.11a systems.

Wireless networks in urban areas present many challenges, including the network security and R.F. Interference.  A large number of wireless systems in a given location will interfere with each other.  The concerns about Bluetooth 802.11a and 802.11b devices co-existing are beginning to be discussed the computer system trade literature as well.  The communications system trade literature has been expressing such concerns for more than 5 years.

Security for wireless networks is the utmost concern.  As yet, there is no perfect technique that can be used to make wireless networks as secure as wired networks.

All offsite connections will be private T1, private Gigaman (AT&T proprietary gigabit Ethernet) or microwave.  Any and all wireless communications, including microwave MUST be protected via VPN IPSec.

10.
Protection, Grounding, and Bonding

10.1

Lightning Protection

Lightning protection of telecommunications facilities is essential.  While federal and state standards must be adhered to, local conditions may require additional investigations and/or modifications to meet site, equipment, environmental or safety requirements.

NEC Articles 250 “Grounding” and 800 “Communications Circuits” cover general requirements for grounding, bonding and protecting electrical and communications circuits.  NFPA 78 “Lightning Protection” addresses zone protection and other items which are beneficial.

All cabling and wiring (including grounding to building ground) within the building and entrance facilities with protection from lightning and power failure via grounding and bonding shall be required by the contract documents.

10.2 
Materials


The 3 most frequently used lightning protectors are listed below.  Contact the Communication Services Department for a determination of the most appropriate protection for the condition.

· AT&T Protector – AT&T, part number 189B1-25 for 25 pair protection, -50 for 50 pair and -100 for 100 pair.  Use AT&T, part number 3B1E-W gas protector modules.  Homaco part number 50M-201-_19 rack mounting shall be provided.  CITS will specify part number suffix required for the particular application.

· RELTEC Protection Block – part number R66P25QCVS.  The gas protection module shall be AT&T, part number 3B1E-W.

· Use AT&T, part number 110ANA1-06 for single drops of 6 pair or less.  Use AT&T, part number 3B1E-W gas protector modules.

10.3 
Grounding


All MDF grounding shall use a single point scheme form the building main transformer.  EIA/TIA 607 or EIA/TIA 942 requirements must be followed.

All shields shall be bonded to a common ground.

All riser cable must be shielded and properly grounded to the building ground through grounding facilities provided at the IDF.

All protector blocks shall be connected to the backboard ground busbar using NEC code #6 AWG copper wires.

10.4 
Bonding

Bonding is to be durable, strong and of low impedance to assure electrical continuity.  EIA/TIA 607, or EIA/TIA 942 requirements must be followed.

All conduits terminating to cable trays and wireways shall be mechanically fastened using Panduit Specmate clamps or equivalent.  The cable tray or wire way shall be grounded to the main building grounding system with a wire not smaller than #6 AWG copper.

A resistance of .001 ohm or less indicates a high-quality junction and is required per the Building Industry Consulting Services International (BICSI) Telecommunications Distribution Methods Manual.

10.5 
Drawings


Refer any question specifically not addressed in this document to the Communication Services Department or the Office of Facilities, Planning and Development.

11.
Labeling

Proper labeling of all telecommunications systems is important.  EIA/TIA 606-A standards has been recommended for this purpose.  BICSI provides similar information in their literature.

The recommended labeling scheme has been discussed in Sections 5, 6, and 7.  It should be noted that an abbreviated form of labeling may be required for labels on the jacks in the patch panels.

The color coding scheme for fiber cables shall be per industry standards. 

ON CAMPUS standards for Fiber are International Orange for Multimode, and Yellow for singlemode.

Fiber and copper terminations should be match marked the same on both ends of the termination, cables jackets as well as termination plate markings are to be used.

12.
Inspection, Testing, and Documentation

12.1 
Inspection of work


The Communication Services Department designees shall have access to construction sites.

To enable the Communication Services Department to inspect telecommunications facilities work, the contractor must:

· Provide a progress schedule with the installation of telephone raceways and spaces shown as a separate item.

· Immediately notify the Communication Services Department of any change in architectural drawings and/or plans affecting telecommunications.

· Provide proper access and facilities for inspections.

· Notify the Communication Services Department when any work is ready for inspection.

· All underground work must be inspected and approved by Communication Services Department before the site is covered with dirt or concrete.  Failure to have the work inspected shall result in uncovering the area at the contractor’s expense.

Per contract documents, the contractor shall provide a final checkout certification letter and inspection reports to the Communication Services Department on all telecommunications work.

12.2 
Testing

The contractor shall submit to the Communication Services Department, a detailed test procedure to be used for every project.  All cables shall be tested for length, attenuation, impedance, grounds, shorts, reversals, and continuity of communications conductors and shields.

Upon completion, test results shall be submitted to the Communication Services Department for final approval and acceptance and made part of the document.  The contractor shall guarantee 100% good pairs on all cables. CITS will perform verification testing it deems necessary before accepting a job.  Failure during testing will result in re-pulling cables at the contractor’s expense.

12.3 
Testing Station Cables


All station cables shall be tested to Category 5e or Category 6 standards, depending on the connectivity solution using a Fluke DTX 1200 or equal tester.  Station cables that do not pass the minimum requirements for Category 5e or Category 6 standards and return a Fail result will be repaired or replaced by the contractor at no additional cost and retested to meet the required specifications.  The contractor will provide to UTHSC-H documented machine readable test results for all stations.  The format will comply with CITS Documentation Standards.  The test results shall also be submitted to the manufacturer for a 25 year warranty.

12.4 
Testing Local Area Network

Category 5e and Category 6 cables shall be tested to meet manufactures specifications for the type cable installed.  All tests shall be performed at the manufacture’s specified maximum data rate of the cable and will be tested for the following:

· Continuity

· Length

· Loss

· Resistance

· Crosstalk

· Noise

· Attenuation

· Next

· PS Next

· ELFEXT

· PSELFEXT

· Return Loss

· Propagation Delay

· Delay Skew

Test results, in both hardcopy and Fluke DTX 1200 or equal format compact disc are too provided to the Communication Services Department prior to acceptance of the wiring.

12.5 
Contractor Document Requirements

· Cable records during installation and a complete set of cable records at project completion.
· Labeling of all termination hardware and cabinets with information provided by UTHSC-H.

· A complete set of as-built drawings upon completion of the project, both on marked up blueprints and in AutoCAD type (e.g., DXF format on compact disk).  Communication Services Department will specify the version/release number of AutoCAD acceptable at the time of the project award.

· OTDR test results to manufacturer’s specifications and UTHSC-H standards for all fiber optic cable installed.  Results shall be furnished both in hard copy and on compact disc in AutoCAD DXF format.  The documentation must include OTDR readings, fiber route diagrams and end-to-end attenuation results for multimode and single mode fiber cable.  Station cable tests shall be performed to manufacturer’s specifications and UTHSC-H standards.  Test results shall be provided in both hard copy and in AutoCAD format compact disc.

· Riser cable tests shall be performed to manufacturer’s specifications and AutoCAD format compact disc.

· Trunk cable test shall be provided in both hard copy and in AutoCAD format compact disc.

12.6 
Provided Documentation

· Contract drawings for the project.

· Labeling information for termination equipment.

13.
Wide Area Network Connections

13.1 
General


All the University buildings will be served by wide area network (WAN) media.  This may be as follows:

a. Phone pairs

b. Fiber cable, either Multi or Single mode terminated with LC connectors with service loops located in termination cabinets or preferably in service NEMA boxes.  All new fiber installations internal to buildings shall be armored (except patch cables less than 50’ in length)

c. DS1 or DS3

d. OC3, OC12 etc. fiber cable

e. Sonet fiber cables

f. DWDM switches

g. OptiMan Service ( Time Warner or AT & T)

h. GigaMan Service ( AT & T)

For this equipment, the requirements of the equipment or service provider must be used.  Provide a secure, dedicated section of the wall in the MDF room for these terminations.

14.
General Layout of Spaces

14.1 
General


This section provides the general layouts for various spaces.  The building designs should use this information as general guidance only.

14.2 
General Layout of Spaces

· Typical MDF room layout
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15.
Procurement

15.1 
General

This section provides the methods for the procurement of telecommunications infrastructure.

15.2 
Contracting Method


If the project is small (less than $1,000,000.00) job, then the telecommunications work may be included as part of the electrical contract.  For larger projects, or if the project is a separate telecommunication project, Division 17/25 specifications shall be used.

15.3 
System Manufacturer

Category 5e and Category 6 requires that all components of the cabling system be carefully matched to ensure that the designed throughput is obtained.  To ensure all performance requirements are met, a Panduit structured cabling system is defined designed and installed as an end-to-end system.  All components of the offered system are from Panduit product portfolio.  A structured cabling system is understood to be made up of a number of interdependent subsystems, including:

· The work area subsystem, where station equipment is connected to the work area outlet/connector or the multi-user work area outlet assembly with modular cords (the cords may be equipped with baluns, media filters and/or adapters if required).

· The horizontal cabling subsystem, which may include a consolidation point.

· The horizontal cross-connect subsystem, which is located in the MDF and IDF’s.

· The backbone cabling subsystem, which provides the in-building cabling to link the horizontal cross-connect to the main/intermediate cross-connect.

· The main/intermediate cross-connect subsystem, which is generally located in the equipment room.

· The campus subsystem, which provides the inter-building cabling to link the main cross-connect in the central campus building to the intermediate cross-connect(s) in the satellite building(s) on campus.

For bidding purposes, the bidders must be Panduit certified vendors and installers. The bidders shall be required to provide certificate from Panduit stating that they are their trained and approved Panduit installers. It is the intent of the University to have a “unified cabling system” Other vendors system may be considered, but must provide an end to end cable solution.  


The manufacturer shall provide a 25 year written application assurance warranty for all cabling systems,
including the Category 5e and Category 6 cable, fiber optic cable and all components.  All other parts of 
the plant shall be warranted for no less than 2 years.

16.

General UTHSC-H Information

16.1 
General


The University of Texas health Science Center at Houston was established by the Texas State Legislature in 1972 to become “one of the nation’s outstanding university biomedical centers.”  The University and people of Texas have made noteworthy progress in fulfilling the vision established by the legislature.  Today, only three decades from the enactment of its enabling legislation, the University has joined the upper ranks of America’s academic health science centers.

One of 15 components of The University of Texas System, The University of Texas Health Science Center at Houston is a comprehensive academic center educating and training health care provider and biomedical scientists, and pioneering new and innovative ways for alleviating human diseases and disorders through it clinical and public health research and services.

16.2 
Academic Units, in order of establishment

· Dental Branch:  Established in 1905, joined the University of Texas in 1943
· Graduate School of Biomedical Sciences:  1963

· School of Public Health:  1967

· Medical School:  1970

· School of Nursing:  1972

· School of Health Information Sciences:  1973

· Harris County Psychiatric Center:  established in 1981, joined UT-Houston in 1989

16.3 
Primary Affiliated Teaching Hospitals

· The University of Texas M.D. Anderson Cancer Center
· Memorial Hermann Healthcare System

· Lyndon B. Johnson General Hospital

· Texas Heart Institute

· Harris County Hospital District

· St. Luke’s Episcopal Hospital

16.4 
Facilities


The University’s facilities are situated within the world-famous Texas Medical Center.  Located in the 
heart of Houston, the Texas Medical Center employs more than 50,000 people in more than42 health-
related non-profit institutions.


The University occupies 25 buildings totaling over 2 million square feet of useable space.

16.5 
Administrative and Academic Leadership

· University President,




James T. Willerson, M.D.
· Executive Vice President, Administration and Finance,
John Porretto

· Interim Executive Vice President, Research,


George m Stancel, Ph.D.

· Interim Executive Vice President, Academic Affairs,

Gil Castro, Ph.D.

· Executive Vice President, Clinical Affairs,


Carlos Hamilton, Jr., M.D.

· Executive Vice President, Strategic Affairs,


Ronald Johnson, D.D.S.

· Executive Vice President, Governmental Relations,

Chase Untermeyer

· Interim Vice President, Biotechnology,


S. Ward Casscells, M.D.

· Vice President, Community Programs & Educational 






Outreach,




Carlos Moreno, M.D., MSPH

· Vice President, Development,



Jerre Iversen

· Vice President, Public Affairs,



C. Gwin Morris, Ph.D.

· Dean, Dental Branch,




Ronald Johnson, D.D.S.

· Dean, Graduate School of Biomedical Sciences,

George M. Stancel, Ph.D.

· Dean, Medical School,




L. Maximilian Buja, M.D.

· Dean, School of Health Information Services,

Doris L. Ross, Ph.D.

· Dean, School of Nursing,




Patricia L. Starck, D.S.N.

· Dean, School of Public Health,



R. Palmer Beasley, M.D.

· Administrator, Harris County Psychiatric Center,

Lois J. Moore, BSN, MEd, LHD, 
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