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A. Authority: Title 29 Chapter 90C Delaware Code, 89004C — General Powers, duties and
functions of DTI “2) Create, implement and enforce statewide and agency technology solutions,
policies, standards and guidelines, including as recommended by the Technology Investment
Council on an ongoing basis and the CIO”

B. Applicability: Applies to all State of Delaware communications and computing resources. DTl is
an Executive Branch Agency and has no authority over the customers in Legislative and Judicial
Branches, as well as school Districts, and other Federal and Local Government entities that use
these resources. However, all users, including these entities, must agree to abide by all policies,
standards promulgated by DTI as a condition of funding, access and continued use of these
resources.

C. Purpose: Cable configuration and installation is critical to providing connectivity in State buildings.
This standard provides guidance for the design and installation of cabling. This standard provides
guidance and requirements for data, voice, and CATV structured cabling systems and support
infrastructure in all State owned and leased facilities and buildings.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.

Page 1 of 69 8/9/2016 11:54:59 AM CablingandWiringStandard-State.doc


mailto:dti_tasc@state.de.us
https://delcode.delaware.gov/title29/c090c/sc01/index.shtml

N

------ DeLAwWARE STATE-WIDE INFORMATION
TeEcHNOLOGY AND ARCHITECTURE STANDARDS

Table of Contents

e N O I R Tol0] oL PSPPSR PTSPRPPRP 3
PART 2 PIOCESS ...ttt ettt ettt ettt bt et e e be e e ab e e bt e e Rb e e bt e eab e e bt e eRbeebeesaneebeennneaneens 3
PART 3 EXECULIVE SUMMAIY ... .eiitieieieiesieesieeeesieesiesieestaesaessae e esaessaessaassesseessaassessaesseasaesseessenneessesssens 3
e o I O ] [=Tox (A TSRS OPPRSTORN 4
A I SN O =T [ £ PTTP PRSPPI 5
PART 6 INTFOUUCTION.......eitiiiieiie sttt sttt b et et e e st e st e e sbe e e e nreenbeeneesne et 5
PART 7 PIOCEAUIES. .....ceuieiieteste ettt ettt b e b bbbt bt et e b et e bbbt e b e neenes 8
PART 8 Horizontal DiStriDULION SYSTEM .......c.eiiiiiiiiie it 9
PART 9 Communications/Data ROoms/Closets (General)..........cccooviverieieiiieseee e 11
PART 10 MDF & IDF Product SPeCITICALIONS ........ccueiiiiiiiiiiiesieeie et 25
PART 11 INfOrmMation OULIETS. ........coiiiiiiieiieieite ettt bbb 37
PART 12 Cable ROULING SYSTEIMS ..ottt 42
PART 13 CabliNg-GeNEral..........cccueiieieiieii ettt et ae e e nneenneenee e 43
PART 14 Horizontal CABLING - Category 6 UTP Data ........ccccceevierieniniiiee e 44
PART 15 Vertical DiStribULION SYSIEMS........cvviieiiciesicse et 47
PART 16 CampPUS CaDIING...c.uiiiiiiieitieieiie ittt sttt ettt e beeneenreenreenne e 50
PART 17 PALCh CabIES.....c.eiiiiiiieii ettt bbbttt bbbt ne e 51
PART 18 Fire Stop - Penetration Sealant .............ccooiiiiiiiiiiiie e 55
e I T 1= [ o USSR 55
PART 20 Appendix A — Communications Planning Checklist ... 60
PART 21 Appendix B - Cable Installation CheckIisSt...........ccccceviieieiiieniieie e 61
PART 22 AppendiX C - QUAITEY ASSUIANCE .........coiuiiieieeitiaiesieesieeiesieesiesee e ste e sseesseaneesseessesnsenes 62
PART 23 Appendix D - Codes, Regulations and Standards............ccccccevvvererieeieeiesiieneeie e 63
PART 24 APPendiX E - WAITANTY .......cc.oiiiiiiieiie ettt sne e e 63
PART 25 Appendix F - Bid/Quote ReSpONSe FOrMAL ..........cccccveveeiieiieiieie e 63
PART 26 Appendix G - Outside - DELDOT Specific Requirements - Traffic

(O70] 0511 11103 1[0 o TSRO P PR PR 65
PART 27 Appendix H - Certified COntractor LiSt.........cccooiiiiiiiiiiie e 69

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.

Page 2 of 69 8/9/2016 11:54:59 AM CablingandWiringStandard-State.doc


mailto:dti_tasc@state.de.us

3 DeLAwWARE STATE-WIDE INFORMATION
TeEcHNOLOGY AND ARCHITECTURE STANDARDS

PART 1 SCOPE

A. Areas Covered: This standard covers the best practices and installation requirements for Voice,
Data, CATV cabling and support structures including conduits and raceways, Voice and Data
rooms and closets.

B. Environments: This standard applies to all State owned and leased building and office spaces. It
is concerned with all Data, Voice and CATV cabling projects, whether they are for new
construction or revisions additions and upgrades to existing systems.

PART 2 PROCESS

A. Adoption: These standards have been adopted by the Department of Technology and
Information (DTI) through the Technology and Architecture Standards Committee (TASC) and are
applicable to all Information Technology use throughout the State of Delaware.

B. Reyision: Technology is constantly evolving; therefore, the standards will need to be regularly
reviewed. It is the intent of the TASC to review each standard annually. The TASC is open to
suggestions and comments from knowledgeable individuals within the State, although we askthat
they be channeled through your Information Resource Manager (IRM).

C. Contractors: Contractors or other third parties are required to comply with these standards when
proposing technology solutions to DTI or other State entities. Failure to do so could result in
rejection by the Delaware Technology Investment Council. For further guidance, or to seek
review of a component that is not rated below, contact the TASC atdti_tasc@state.de.us.

D. lmplementation responsibilitv: DTI and/or the organization’s technical staff will implement
these best practices during the course of normal business activities, including businesscase
review, architectural review, project execution and the design, development, or support of
systems.

E. Enforcement: DTI will enforce these best practices during the course of normal business
activities, including business case and architectural review of proposed projects and during the
design, development, or support of systems. These best practices may also be enforced by
others during the course of their normal business activities, including audits and designreviews.

F. Contactus: Any questions or comments should be directed to dti_tasc@state.de.us.

PART 3  EXECUTIVE SUMMARY

Because of ever-advancing Industry Standards and new Alliances between Cable and Hardware
Manufactures and Vendors, this document seeks to enhance and clarify the State of Delaware’s wiring and
cabling standards and specifications for Structured Cabling Systems. Approved Contractors under State of
Delaware Contract # 05-441-TL are required to adhere to these specifications and standards.

The structured cabling system will support Voice, Data, and imaging applications within State-owned and -
leased office facilities. This document describes the Structured Cabling System requirements to be met in
the proposals for Communications cabling by Vendors and Contractors. These requirements encompass all
materials, design, engineering, installation, supervision, and training services for a Structured Cabling
System.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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The following are examples of the Structured Cabling Systems that can be bid for new construction and
whole building renovations, in which case all building structured cabling wiring is replaced. The choice of a
Structured Cabling System is not limited to the Vendors or Manufactures listed below. The Channel
Solutions shall be bid when possible. If a Link solution is bid the State Contact, PM, or DTI (Department of
Technology and Information) must authorize the installation.

In new construction projects, the default cabling infrastructure shall be Category 6 unless specified
otherwise. Where building renovations and additions do not require the removal of the existing structured
cabling system, the existing cabling in conjunction with new cabling should maintain the system warranties. If
the existing structured cabling system is not Category 5e or better, it must be upgraded to CAT6 or better
with a matching patch panel.

e Hubbell Premise Wiring
e Ortronics

e Panduit

e Systimax

A. Terms and Conditions of Bids/quotes

1. Anapproved Contractors bid submittal should be based on the materials, systems, equipment,
and Standards described in this document and in the bid response format of the attached
example. Refer to Appendix G. All bids must be submitted in accordance with the specifications
and information contained herein, as well as with any addenda, if required.

2. The bid package shall be accompanied by a presale warranty commitment, binding the
Installation Contractor and Manufacturer to the customer-selected extended warranty package
as described in State Contract # 05-441-TL page 21 section 3) paragraphb).

3. Atany point in time, should you require clarification or have any questions pertaining to the
content of this document, please call The State of Delaware Department of Technology and
Information (DTI). 302-739-9500

PART 4 OBJECTIVE

This document has been developed as a source of information to assist in the design, implementation and
maintenance of Voice, Data and Broad Band communications systems. It contains standards and
specifications which guide users through structured cabling system design, planning, and installation.

To maximize the usefulness of this document, access to the various TIA/EIA (Telecommunications Industry
Association/Electronic Industries Alliance), IEEE (Institute of Electrical and Electronics Engineers), BICSI,
(Building Industry Consulting Service International), NEC (National Electrical Code), NFPA (National Fire
Protection Association) Communications Standards, and implementation and installation Manuals for further
reference is required. This document assumes that users have communications knowledge and training in all
aspects of design, implementation, installation, and testing of a Voice/Data communications system.

This document does not address safety issues associated with use. It is the individual's responsibility to use
established and appropriate safety and health practices and to determine the applicability of all regulations.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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PARTS5 CREDITS

Communications Cabling Construction

Developed by:

State of Delaware Department of Technology & Information
801 Silver Lake Blvd. Dover, DE

19904

The content of this document is drawn from experience, as well as other documents
and manuals, including the following:

e NEC 2011/2013 Code book

e NFPA-70 Publications

e TIA/EIA Communications Building Wiring Standards

e |EEE Publications & Standards

e BICSI Communications Distribution Design and Installation Publications
e MOTOROLA R56 Standards and Guideline for Communications

e Various Manufactures Publications and Requirements

PART6 INTRODUCTION

Any Structured Universal Cabling System installed for the Agencies of the State of Delaware is designed to
meet known and anticipated technology needs within the State. An advanced building cabling system
provides for more than communication services; it provides an infrastructure for an institution’s entire
communications network. Instead of being a basic utility, it is as important as the high-tech systems that
transmit signals over it and is an integral component of the State’s overall information network.

These designs provide a universal and flexible cabling system for workstations, conference rooms, and
laboratories. Today’s cabling system must be multi- functional and provide service for telephones,
computers, fax machines, LANs, WANSs, broad band fiber optic and coaxial systems (CATV, SATV, CCTV.),
Data Centers, computer-aided design workstations, Audio Video systems (AV), and other technologies. For
a cabling system to be capable of meeting today’s technology and institutional demands, it must have high
bandwidth capacity and transmission speed while being extremely flexible.

This wiring architecture incorporates the applicable ANSI/EIA/TIA standards, BICSI guidelines and the latest
technologies. This cabling distribution plan can integrate all types of systems from a variety of vendors. The
design uses a subsystem approach, which allows for changes in the system without affecting other parts of
the system. The Main Distribution Frame (MDF) and Intermediate Distribution Frame (IDF) Room equipment
racks are designed to allow for growth, and the cable routing is accomplished through the provision of cable
trays, conduits, sleeves, raceways, and cable hangers where required. Ease of administration and
recordkeeping for moves and changes is readily apparent, as is the flexibility that a structured cabling
system provides.

The wiring medium for the Communications Cable Network consists of Category 6+— 6a 24AWG Unshielded
Twisted Pair (UTP) for station cabling and multi pair twisted copper for backbone cabling to support low-
speed voice or Data, Category 6+ or 6a for high speed LAN technologies, and 50/125 micron multi-mode
fiber optic cable and 50/125 micron multi-mode as well as single mode 8.3/125 micron for even higher
bandwidth requirements. The unshielded twisted pair (UTP) Category 6+ or 6a LAN cables can support Data
transmission rates of 100, 250 and 500 up to 1000Mb/Sec respectively according to EIA/TIA Standards and
manufacturers’ specifications.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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These leading edge components, combined with the open wiring architecture, provide the technology,
flexibility, and modularity that allow the system to grow and change to meet changing needs.

The central distribution location of the system is the Fiber Optic, coaxial and Copper Main Distribution Frame
(MDF) located within the centrally located MDF/IDF Room of each building. Various fiber optic, coaxial and
copper riser cables terminate on the MDF and extend to the Communications Rooms/Closets (IDFs) located
throughout the buildings. Each building typically has one MDF/IDF Room and a varying number of IDF
rooms/closets dictated by the horizontal station cabling limitation of 100 meters for high performance cable.
The distance from the information outlet to the termination within the IDF is limited to 90 meters (the
permanent link). The IDF room/closet houses the Intermediate Distribution Frame (IDF), Copper and Fiber
Optic IDF Patch Panels, Local Area Network (LAN) equipment, and other electronics. Both the riser cables
and the horizontal station cables feeding the floor’s workstations information outlets terminate in the IDF on
Data patch panels, Voice 110 hardware; and Fiber Optic Patch Panels. These termination points act as the
cross-connect point between the MDF and the floor that is being served. Large floors are divided into zones,
via an imaginary line (within 90 meters of the respective IDF), with each zone being served by its respective
IDF room/closet. (See figure 1)

Each work area and workstation is served by an information outlet, which provides the jacks for plugging in
telephones, computers, broad band coaxial systems, fax machines, modems, and other devices at the
desktop. The information outlets are served by varying sets of cables consisting of fiber optic and copper
technologies, which originate in the IDF Room. IDF outlets are typically displayed as varying types of
triangles (shaded, half-shaded, etc.) on blueprints. (See figure 2)

A subsystem architectural approach, using the latest technologies, provides a comfortable level of assurance
that the system will support new applications and industry standards as they emerge.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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FIGURE 1
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PART 7 PROCEDURES

Designing a cable system for an institution involves various organizations and individuals and requires a
great deal of coordination. Once an institution is designated for wiring, AutoCAD drawings of the floor plans
need to be acquired. AutoCAD is a type of computer aided drafting (CAD) format. These files are plotted and
converted to blueprints that serve as the working drawings for site surveys and engineering purposes. Based
on interviews with the agency's staff and Technical Coordinator will draw triangles on the drawing displaying
the locations that information outlets are to be located. Also, tentative locations for the Communications/Data
rooms/closets will be marked on the drawings. This information will be approved by the institution’s officials
and sent to the engineering team.

The engineers will survey the building—floor plans for new construction—and evaluate the communications
rooms/closets, plan cable routing, and review the information outlet locations. The necessary adjustments
will be made during the site survey, and the engineer will leave the site with the proper approvals from the
agency's management if there are major changes such as room relocations.

The engineering team will then design the cable system for the building. The end product will be submitted to
the agency's Technical Coordinator for comment and/or revision. If no adjustments are necessary, the
blueprints are issued to the contractor for construction.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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PART 8 HORIZONTAL DISTRIBUTION SYSTEM

The horizontal structured cable plant is the portion of the communications wiring system that extends from
the information outlet to the Communications/Data room/closet.

A. Horizontal Distribution System General
1. The horizontal distribution system includes the:
e Information outlet at the workstation
e Cables connecting the workstation to the Communications/Data room/closet
< Intermediate routing and distribution systems

2. The horizontal distribution system should be configured in a star topology. All communications
outlets within a work area should be connected to a single Communications/Data room/closet, as
defined by the zone concept.

3. This infrastructure must serve all of the Communications requirements of the agency or owner.

4. Communications applications served by the horizontal system caninclude:

* Voice (e.g., telephones)

e Data (e.g., terminal connectivity, modems, etc.)

e Local area networks (e.g. Ethernet)

e Audio & Video (e.g., CATV, video conferencing and security monitoring)
e Graphics & Imaging

5. When designing a horizontal distribution system, include capacity to satisfy long- term
requirements as well as initial plans. Ensure that the distribution system has the flexibilityto
accommodate necessary moves, additions, changes, and system growth.

6. After construction, the horizontal distribution system is typically difficult to access. Therefore the
time, effort, coordination, and skills required for changes can be extremely costly. In addition,
access to the horizontal distribution system frequently causes disruption to the user community.

7. All Horizontal Workstation Communications and broad band coaxial system cabling will be "home-
run" from the information outlet location to the termination point within the corresponding IDF or
MDF/IDF room.

8. Horizontal cable paths will be in a "streets and avenues" manner, typically followingmain
walkways.

9. Horizontal cables are to be fastened onto hangers five feet apart with all cables bundled withtie
wraps, and are to have a small amount of slack visible.

10. Cables must be supported by its own support system and not rest on any structures or the hung
ceiling. Cables are not to be fastened toducts, pipes, conduits, or any other existing structures.
Cable bundles should be secured to the slab overhead to avoid any conflict with or EMI from
flexible electrical conduits, transformers, motors, etc. (Follow the TIA-EIA 569-D.2 Pathways
requirements)

11. Some cabling shall run to workstation and other outlets through cavities in the dry wall and
openings in sheet metal or wooden studs within the dry wall construction. The sheet metal studs
will not have gaskets for this purpose, so it is the Contractor's responsibility to exercise extreme
care in snaking cable through these areas, so as to avoid damage to the cablejacketing.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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12. The building's horizontal wiring plan is to be installed on all floors from the information outlet tothe
termination point within the associated IDF Room.

13. Horizontal cable will be installed onto “J” hooks (similar to B-Line BCH series) or equivalent in the
ceiling or tops of walls near ceiling. Cables are to be fastened to “J” hooks or equivalent every 5
feet. The cable contractor is to provide and furnish the “J” hooks.

14. All station cable (horizontal) and tie cables that run from relay racks to the wall- mounted frames
are to be plenum-rated.

B. Horizontal Communications Cable Specification

1. For each type of information outlet indicated on the attached drawings, the contractor shallfurnish
all of the following equipment, install it in the correct configuration, and testit.

2. All cabling, outlets, and termination patch panels used for the Category 6+ -6A data system must
be provided by a single manufacturer and shall be certified as part of the 25 year minimum
warranty- Where the installer chooses to use one (1) manufacturer for cabling and a different
manufacturer for the outlets and termination patch panels for the Category 6+ -6A data system,
the two (2) manufacturers must prove to have compliant interconnecting hardware and shall be
certified as part of the 25 year minimum warranty.

3. All Category 6+ and 6a UTP & Fiber cabling is to be handled and terminated in accordance with
the Manufacturer’'s Premises Communications Application and Installation Guide.

4. In addition to the above manufacturer’s standards, all applicable ANSI/TIA/EIA-568-C Category
6 and Fiber Optic Cable standards are to be strictly adhered to.

5. The fiber optic cable is to be terminated on both ends with an LC type connector on the patch
panels.

6. The contractor is to use Plenum cable for all station 4-pair copper, coaxial, and 2-strandfiber
cabling.

7. Plan routes to ensure that the proposed route on the plans falls within the EIA/TIA distance
limitations (90 meters after termination) for horizontal cabling.

8. Cables serving information outlets that cannot be routed down wall cavities will be enclosed in
latching surface-mount raceways, anchored (not with adhesives) to walls. Contractor will provide
all raceway fittings to allow for level and plumb routes from ceiling to information outlet. Proper fill
ratios must be observed. Contractor may reference the manufacturer’'s catalogs or specifications
for correct fittings and fill ratios. Contractor must use all accessory fittings required in order to build
a neat and functional installation. This same method will apply to routing horizontal cables to
workstation outlets where ceilings are not accessible.

9. The RG-6U Plenum Cable and the RG11U Plenum Cable are to be terminated with F type
connector or connectors. The RG6U Coaxial Station cabling will be terminated onto a rack or wall-
mounted “F” Connector Patch Panel located in the IDF Room.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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10. The IDF Room side of the Category 6+ — 6a four-pair cables serving a standard outlet will be
punched down on individual 110 (Category 6+—6a) modular patch panels, 568B wired. The
patch panels will be mounted in the relay racks within the IDF rooms.

11. The contractor is to install a 2U wire management panel between all patch panels and above the
first panel as well as one below the last panel.

12. Inlocations that have wall-mounted racks, the rack should be hinged to swing out to access the
back of patch panels with associated cable management.

13. Contractor is to label both the front and the rear of the patch panels. The terminations are to follow
this sequence: Workstation 001A, 001B, 002A, 002B. It is acceptable to change numbering for
floor or closet designation.

C. Zones
1. A zoneis a contiguous area in which all horizontal wiring is homed to a singlecommunications
closet within 90 meters from the IDF.

2. To maintain an orderly, understandable wiring system, it is imperative that the horizontal
distribution system be structured in zones.

3. Within a zone, all communications wiring is run to a single communications closet.

4. Other zones use different Communications/Data rooms/closets. Cross-zone horizontal wiring is
prohibited. Connections between zones are provided via the vertical distribution system.

PART9 COMMUNICATIONS/DATA ROOMS/CLOSETS (GENERAL)

The Communications/Data room/closet is a concentration point for communications and LAN services. In
this room, premise wiring and cabling are terminated and cross-connected. In addition, active networking
devices such as switches are placed here. Communications/Data rooms/closets provide a safe area for
housing distribution cabling, premise equipment, and termination fields. These rooms/closets are a focal
point for communications services.

In addition to supporting in-house connectivity, the MDF Communications/Data room/closet often provides a
termination point for the local telephone company. The entrance facility, or demarcation point (de-mark), is
the location where outside communications services, such as copper telephone lines, fiber optic Data
circuits, and CATV, are delivered to the building. Typically, distribution of communications services within the
building originates at this point and is the responsibility of the owner.

Special considerations must be given when providing the building entrance pathways for the copper, fiber
optic, and coaxial cables that service providers will install in to the building de-mark. It is the owner’s
responsibility to provide this pathway into the building. Contact DTI for standards and specifications for
building entrances.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
should be directedto dti_tasc@state.de.us.
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The following section details the basic requirements for a Communications/Data room/closet. It may be used
to assist in:

e Designing new Communications/Data rooms/closets
e Assessing and refining existing Communications/Data rooms/closets to support evolving
communications requirements.

A. Design Guidelines

The suggested building practices put forth in this section are recommendations and are subject to field
conditions and budget constraints. Local building and electrical codes, practices and requirements
may supersede the guidelines presented in this section.

1. Sizing of Communications/Data rooms/closets
e The Communications/Data room/closet must have enough space to support required
communications systems, including projected growth.
e The existing system is likely to be replaced in the future
e A new system may, require more (or less) space
e The existing system and a new system may need to coexist during a cut-over

2. Location of Communications/Data rooms/closets

e Communications/Data rooms/closets should be situated so as to minimize the length andthe
guantity of cable runs needed for the distribution systems.

e The maximum horizontal distribution cable distance must be less than 90 meters (295 ft.),
independent of media type. This distance represents the cable length from the mechanical
termination of the media in the Communications/Data room/closet to the outlet in the work area.
This is known as the permanent link.

< Vertical (backbone) distribution system distance limitations vary and are dependentupon
media, topology, and facility issues.

3. Unacceptable locations for Communications/Data rooms/closets:

« Anywhere water vapor exists, such as boiler rooms, washrooms, or janitor's closets.

e Spaces with corrosives, explosives, and combustibles, including acid, ammonia, chlorine,
oxygen, and petroleum vapors.

e Spaces containing steam pipes, drains, or clean-outs.

< Areas with high traffic volumes (for security reasons, as well as to minimize the risk of
inadvertent damage) unless separately enclosed.

< Areas of high electromagnetic interference (EMI) or radio frequency interference (RFI). Both
adversely affect system performance and reliability.

B. General Room Requirements

1. Electrical
« All active Communications, Data and Video systems have specific electrical power
requirements. Plan electrical service to ensure smooth installation, reliable service, and
compliance with manufacturers' warranties. Be sure to consider equipment manufacturer's
specifications, National Electric Code (NEC) requirements, State and local codes, ordinances,
and requirements.

» Electrical devices capable of causing line transients, such as fans, pencil sharpeners, radios,
calculators, and lights, must be separated electrically from the Communications equipment. To

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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accomplish this, all Communications and Data equipment requires separate electricallyisolated
ground circuits and/or building grounding. The outlets on these circuits should be labeled
and/or color coded. Frequently, orange-colored wall outlets are used to identify power sources
used for computing and communications equipment. Utility outlets are also needed in the
Communications/Data room/closet for tools, test sets, and other equipment.

e Each Communications/Data room/closet shall have one 110V, 15 Amp electrical convenience
outlet and one 110V, 20 Amp dedicated-circuit isolated-ground electrical outlet for the
electronic equipment. This is a minimum requirement based on the typical current draw of the
networking equipment to be placed. The ground for the equipment outlet should be anisolated
ground where possible to avoid line transients. The 110V 20 Amp dedicated circuit isolated
ground electrical outlet(s) should be mounted in convenient location to facilitate the use of the
shortest equipment power cords. The recommended location is at the top of the rack or on the
ladder tray.

« All electrical isolated ground outlets serving Communications and Data equipment must be
attached to non-switched circuits to prevent inadvertent equipment shutdown. It is also
recommended that they be on a UPS and/or generator if available.

2. Grounding
 Most Communications and Data equipment requires bounding and grounding of equipment
cabinets. Do not use plumbing or conduit (EMT) fixtures as a ground source. Grounding shall
meet the NEC and EIA/TIA requirements and practices except where other authorities orcodes
impose more stringent requirements or practices. (Refer to NEC Chapter 2 article 250 and
Chapter 8 Communications Systems, TIA/EIA Standard J-STD-607-D and Motorola R56
Standards and Guideline for Communication site).

< In addition to protecting personnel and equipment from hazardous voltages, the grounding
system may reduce the effect of electromagnetic interference (EMI) throughout the structured
cable plant. Improper grounding can result in induced currents that disrupt Communications
circuits.

< Ensure that the installation conforms with applicable regulations and practices
e Ensure that each Communications/Data room/closet has an appropriate ground buss bar

« Ensure that grounding is available for cross-connect frames, patch panel racks, Telephone and
Data equipment, as well as testing and maintenance equipment

3. Space
- A distance of three feet is the preferred clearance from the front, back, and side of a relayrack.

- If there are space constraints, it is acceptable to provide a minimum of two feet of clearance on
one rack side for access and a minimum of two feet of front and back clearance for cross-
connect fields, patch panels, etc. If possible, locate sleeves, cores, slots, and/or conduits
together in one area to maximize usable wall space.

4. Rooms/Closets Sizing

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
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< Determine the number of relay racks required for the termination of patch panels and electronic
equipment. Assume that free-standing relay racks will be installed and provide three feet of
space on all sides of each.

< Determine the amount of wall space that will be required for the installation of termination
equipment. A minimum of four feet should be used as a criterion.

« Determine if the plywood backboard will be furred-out. This equals approximately 4” of space
taken from the room.

e Take into account the door swing if the door opens into the room. Ideally the door should open
out from the room.

< Determine how much space any sleeves, conduits, or other equipment require.

« Determine the size of the room by constructing a diagram, to sale, of all of these components,
taking into account all the walkways and door swings.

< If a very small number of information outlets are being installed, the minimum size a closetcan
be is 4’ wide and 3’ deep. This assumes a 4’ X 8'X 3/4” plywood backboard, one wall-mounted
relay rack that has a fiber optic patch panel, copper patch panels, coax patch panel, LAN hubs
and ground buss bar. It is recommended to install plywood on all walls, from the floor to the
ceiling.

5. Structural Walls
e Extend from the floor to the deck above (fire wall)

e Be securely fastened to the floor and the deck above
e Conform to national and local construction guidelines
6. Wall Linings

« Each Communications/Data room/closet will contain a minimum of one furred-out or flush sheet
of plywood (4’ X 8’) mounted on the wall.

e Itis recommended to install plywood floor to ceiling on all walls.

e Securely fasten the plywood to wall framing members to ensure that it can supportany
attached equipment.

e The plywood is to be 3/4”, AIC grade, andfire-retardant.
< All plywood backboards are to be mounted smooth side out and painted white at time of
installation, prior to installation of equipment onto the plywood.
7. Floor Finish

e Keep dust to a minimum in Communications/Data rooms/closets.

e Anti-static Asphalt Tile, Linoleum Tile, or Sealed Concrete is acceptable floorfinishes.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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8. Ceilings and Doors
< Dropped ceiling height should be at least nine feet from the finished floor to provide adequate
space for equipment cabinets and suspended cable trays. Some equipment may require
additional height, depending on the manufacturer's specifications. Avoid installing falseceilings
in small closets.

e Overhead ceiling vents should be centrally located to maximize air distribution and
maintenance access. Avoid placing overhead ceiling vents directly over suspended racks and
equipment cabinets.

< All ceiling vents should have diffusers (vent manifolds) securelyinstalled.

e Design doorways with minimum measurements of 36 inches wide. Hinge the doors to open
outward.

« All Communications/Data rooms/closets should have door locks and a minimum number of
windows, if any. Closets should be kept locked. Provide keys to select personnel who are on-
site continuously.

9. Lighting
< Within ceilings, position light fixtures at least eight feet above the finished floor.

< Indirect (reflected) lighting is not recommended.

< If possible, minimize heat and glare by using fluorescent light fixtures with protective covers
instead of incandescent fixtures.

< Do not place light fixtures where the light may be blocked or filtered.

e Typically, light fixtures should not be directly above or within 12 inches of cabling, equipment
cabinets, termination frames or other free-standing equipment.

« Install light fixtures on power circuits separate from those used for communications equipment.

10. Communication/Data Room/Closet Environment
e Manufacturers of most hardware recommend a room environment consisting of atemperature
between 72-75° Fahrenheit and a 45-50% humidity level.

e Itis recommended that temperature swings do not exceed 10° and humidity remain withina
+5% range.

C. MDF Requirements
An MDF Room is a specialized communications closet that may house major communications
systems, such as a communications processor, switch and routing equipment. The MDF Room is
generally considered to be distinct from an IDF Room because of the complexity of the equipment it
contains.

A typical Main Distribution Frame (MDF) Room is composed of a wall-mounted plywood backboard
and relay racks designed for mounting termination equipment and electronics (see Figure 3). Most

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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MDFs within the building cabling system also serve as an IDF. This is accomplished by providing
separate relay racks for each and delineating the wall-mounted frame’s 110 blocks for Station cabling
(see Figure 4 and Figure 5).
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MDF/IDF Room Equipment Enclosures

Any MDF/IDF Rooms located in rooms that are shared with space used for any other purpose
should have wire mesh cages or sheetrock walls around the Communications equipment, or
the equipment should be installed in a lockable cabinet.

Environment

Environmental control equipment must function properly at all times. If the building system
cannot ensure continuous operation on weekends and holidays, provision of stand-alone
control units for the MDF/room and IDF room/closet is necessary.

Within the MDF room and IDF room/closet, temperature should not vary by more than 5°F, and
humidity must not vary by more than 10%. Measure temperature and humidity five feet above
the finished floor in the center of the communications room/closet.

Local Exchange Carrier (LEC)

Placement of Communications equipment may be influenced by vendors and service providers.
For instance, the LEC (local phone company) may decide to terminate the Central Office (CO)
service directly into the equipment space provided or request termination space other than that
offered by the customer. If they request termination at a point other than that requested by the
customer, the LEC should provide reasonable explanation.

The LEC, CATV, and most service providers will require a conduit entrance in to the buildingto
provide their service. The minimum requirements are two (2) four- inch conduits for the LEC
and one (1) four-inch conduit for each other service provider, unless they specify otherwise in

writing.
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e Itis critical that the high speed Data line, TLS — Canoga Perkins and Fiber Optics be locatedin
the MDF room. This will ensure security and simplify troubleshooting.

e The LEC may also need space for distribution systems terminations (either horizontal or
vertical) and patch cable terminations.

4. Other Equipment Vendors
- As with the local phone company (LEC), it is vital to consult with all Communicationsequipment
manufacturers for their specific space and operational requirements, such as the telephone
system and Data LAN/WAN equipment provider.

5. Relay Racks
e Each MDF will contain a minimum of one 19"W X 7’H Relay Rack onto which thefiber
optic/copper patch panels and Data electronics are mounted.

e The relay racks should have a minimum of 42 rack units of mounting space on standard 19”
wide rails.

« In some cases the relay racks are wall-mounted and in others they are free-standing two- or
four-post racks. It must be determined which type of rack is required, based on field conditions,
equipment manufacturer's requirements, and space allocated.

e Allracks are to be grounded and bolted to each other as well as to the slab orwall.

e The rack should have vertical and horizontal cable management to accommodate routing of
patch cords.

* There should be a minimum distance of 48” to be maintained from three sides of the rack.

e The relay rack specifications and associated components should meet the requirements ofthe
equipment that will be installed in it.

e It should be at a minimum 84" tall with 6” rails, with 19” equipment mounting space and vertical
and horizontal wire management.

e Manufactured by Hubbell of Eaton/B-Line, Panduit or approved equivalent

6. Wall-mounted Relay Racks
e The rack is to be securely fastened to the wall behind it and attached to the ladder rack above.

e The rack should be sized to accommodate the equipment to be installed in it, with verticaland
horizontal jumper management.

e Manufactured by Hubbell of Eaton/B-Line, Panduit or approved equivalent

7. Communications Cabinets
< All communications cabinets are to be grounded to the grounding and bounding system and
bolted to each other and to the slab.

e Each communications cabinet is to be installed with its side to an adjacent wall. Three feetof
clearance around the cabinet is recommended and the cabinets must have front and rear

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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8. Data Equipment Cabinets
< Data equipment cabinets should conform to the State Data Center Standard as follows:

Cabinet size

30"Wx44.30'Dx79.’H

Rack units

42 rack units for equipment mounting

Mounting rails

two pair 19" adjustable depth universal mounting

Mesh steel doors

single front and split rear with locking handles

Vertical cable
management

trough, rings or VeLCro tie downs or combination of, mountable
left or right side

PDU mounting

space to mount two horizontal PDU closest to equipment
mountable top or bottom, together or separate

PDU Metering

Managed or Metered PDU'’s to display Amperage, Voltage

Side panels

removable, solid, both sides

Top

solid with cabling access opening capabilities

Bottom if required

solid with cabling access opening capabilities

e Cabinet should have grounding, bounding and anti-tip capabilities that can be addedwhen
required.
e Approved cabinet Manufacturer: Eaton Wrightline RS Series or approved equal

9. Cable Trays
e Between the relay rack and the wall-mounted frame, a 12" cable tray (center-rail systems are
not permitted), with a 4" load depth and 6" rung spacing is to be installed suspended from a
ceiling support structure, mounted to the relay rack and the wall.

< Do not attach any cable tray to a suspended ceiling grid.
« An open wire basket cable tray system is acceptable for cable support.

e Approved manufacturer: Cooper B-Line part # FT4X12X10 or approved equal

10. MDF Room Electrical Requirements
e Each room shall have a minimum of one duplex dedicated 20 Amp isolated ground circuitand
one shared 20 Amp circuit.

e Larger equipment loads may require additional circuits.

D. IDF Room Requirements
Each IDF Rooms within a building supports all connections in single, contiguous area (zones). Cross-
zone wiring is not to be installed from user workstations. Connections between zones are made
through backbone wiring systems, which link the IDF Rooms to the MDF. A typical Intermediate
Distribution Frame (IDF) Room is composed of a wall-mounted plywood backboard and relay racks
designed for mounting termination equipment and electronics.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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1. Number of IDF Communications/Data rooms/closets within abuilding
e Each floor should have at least one IDF Communications/Dataroom/closet.

e Wiring workstations to IDF Communications/Data rooms/closets on different floors is nota
preferred practice but can be done if no alternative exists.

e If possible, IDF Telecommunication Closets should be positioned toward the center ofthe
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building (usually the core area) and stacked vertically, when possible, in multi-story buildings.

2. Plywood Backboard
e Each IDF Room will contain a minimum of one 4’ X 8’ sheet of plywood flush- mounted on the
wall.

e Securely fasten the plywood to wall-framing members to ensure that it can supportattached
equipment.

e The plywood is to be 3/4”, A/IC grade and fireretardant.

< All plywood backboards are to be mounted smooth side out and painted with white fire
retardant paint at time of installation and prior to installation of equipment onto the plywood.

3. IDF Room Equipment Enclosures
« Any IDF Rooms located in rooms that are share space used for any other purpose shouldhave
wire mesh cages or sheetrock walls around the Communications equipment.

4. Relay Racks
e Each MDF will contain a minimum of one 19"W X 7'H Relay Rack onto which the fiber
optic/copper patch panels and Data electronics are mounted.

e The relay racks should have a minimum of 42 rack units of mounting space on standard 19”
wide rails.

« In some cases the relay racks are wall-mounted and in others they are free-standing two- or
four-post racks. It must be determined which type of rack is required, based on field conditions,
equipment manufacturer's requirements, and space allocated.

e Allracks are to be grounded and bolted to each other as well as to the slab orwall.

e The rack should have vertical and horizontal cable management to accommodate routing of
patch cords.

e The relay rack specifications and associated components should meet the requirements of the
equipment that will be installed in it.

e It should be at a minimum 84" tall with 6” rails, with 19” equipment mounting space and vertical
and horizontal wire management.

e Manufactured by Hubbell of Eaton/B-Line, Panduit or approved equivalent
5. Wall-Mounted Relay Racks

e The rack is to be securely fastened to the wall behind the rack and attached to the ladder rack
above.

e The rack should be sized to accommodate the equipment to be installed in it, with verticaland
horizontal jumper management.

e Manufactured by Hubbell of Eaton/B-Line, Panduit or approved equivalent

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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6. Communications Cabinets

« All communications cabinets are to be grounded to the grounding and bounding system, bolted
to each other and to the slab.

e Each communications cabinet is to be installed with its side to an adjacentwall.
« Three feet of clearance around the cabinet is recommended, and the cabinets must have

front and rear access.

7. Cable Trays
- Between the relay rack and the wall-mounted frame, a 12" cable tray (no center rail
systems), with a 4" load depth and 6" rung spacing is to be installed suspended from a
ceiling support structure, mounted to the relay rack and the wall.

< Do not attach cable trays to the suspended ceiling grid.
- An open wire basket cable tray system is acceptable for cable support.

e Manufactured by Hubbell of Eaton/B-Line, Panduit or approved equivalent

8. IDF Room Electrical Requirements
e Each Communications/Data room/closet shall have one 110V, 15 Amp electrical
convenience outlet and one 110V, 20 Amp dedicated—circuit, isolated-ground electrical outlet
for the electronic equipment.

e This is a minimum requirement based on the typical current draw of the networking
equipment to be placed.

e The ground for the equipment outlet should be isolated where possible to avoid linetransients.

e The 110V 20 Amp dedicated-circuit, isolated-ground electrical outlets should be mounted
in convenient location to facilitate the use of the shortest equipment power cords.

e The recommended location is at the top of the rack or on the ladder tray.

« All electrical isolated ground outlets serving Communications and Data equipment must
be attached to non-switched circuits to prevent inadvertent equipment shutdown.

e ltis also recommended that they be on a UPS and/or generator ifavailable.

PART 10 MDF & IDF PRODUCT SPECIFICATIONS

A. Category 6 Patch Panels
In new construction projects, the default cabling infrastructure shall be Category 6 unless specified
otherwise.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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1. Category 6 Patch Panel Requirements
e Category 6 patch panels shall be standard 8-position, RJ-45 style, un-keyed, in 48-
port configurations.

« Panel frames shall be 14-gage steel with rolled edges top and bottom for proper stiffness.

< Panel design shall incorporate plastic push-fasteners to permit hands-free positioning onto
standard EIA-310-D 19” mounting rails.

e Panels shall accommodate a minimum of 24 ports for each rack mount unit (1 RMU = 1.75in.).
e Panels shall be designed for 4-pair, 100 ohm balanced unshielded twisted pair (UTP) cable.

* Panels shall terminate 26-22 AWG solid conductors, with maximum insulation diameter of
0.050 in.

< Panels shall have attached wiring instruction labels to permit either TS68A or T568B wiring
configurations.

< Panels shall have individual port identification numbers on the front and rear of the panel.
e Panel adapter modules shall be 110-style termination with tin lead solder plated IDC contacts.
e Printed circuit boards shall be fully enclosed front and rear for physical protection.

< Panel contacts shall withstand a minimum of 2000 mating cycles with an FCC 8-position RJ-45
plug, without degradation of electrical or mechanical performance.

< Panel contacts shall be constructed of Beryllium copper for maximum spring force and
durability.

e Contact plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50
micro-inch of nickel.

< Panel termination method shall follow the industry standard 110 IDC punch-down, using a
standard 110 impact termination tool.

< Panels shall be compatible with a 4-pair multi-punch impact termination tool designed
specifically for the purpose. Bending or other damage to the panel using a multi-pair punchtool
shall not occur.

< |IDC contact termination towers shall have tapered pair-splitting features to aid wire insertion
and minimize pair un-twist.

= |IDC contacts shall be Phosphor Bronze with 100 micro-inch tin lead 60/40 plating over nickel.
< Panels shall not require special cords or special installation requirements.
< Panel ports shall accept optional hinged dust covers and port identification icon buttons.

e Space above the adapter ports shall be available for additional labeling per ANSI/TIA/EIA-606-
A.

e Category 6 panels shall be backward compatible with existing Category 3, 5, and 5e cabling
systems for fit, form, and function.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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< Panels shall accept a clip-on rear cable management support bar to provide cable strainrelief.

2. Category 6 Patch Panel Performance Requirements
< All transmission performance parameters shall be independently verified by a UL or ETL third
party testing organization.

e Category 6 panels shall meet or exceed Category 6 transmission requirements forconnecting
hardware, as specified in ANSI/TIA/EIA-568-C.2 Transmission Performance Specifications for
4-Pair 100 ohm Category 6 Cabling.

e The manufacturer shall provide Category 6 component compliance certificates from third party
testing organizations upon request.

* Panels shall be UL LISTED 1863 and CSA certified.

= Panels shall support 4PPOE IEEE 802.3bt Power specification to 1.5 times the rated current
limits with no degradation of performance or materials.

< Panel contacts shall withstand a minimum of 2000 mating cycles with an FCC 8-position RJ-45
plug, without degradation of electrical or mechanical performance.

< Panels shall be third party verified, error free Gigabit Ethernet performance to IEEE 802.3
standard.

e Category 6 panels shall meet the current draft 10 Gb/s performance requirements of IEEE

802.3an and TSB-155, for a maximum 55-meter channel length. Conditions of requirement No.
10 above apply.

3. Acceptable Manufacturers:

e Hubbell Premise Wiring.
The Hubbell products listed in the table below comply with all requirements specified in this

document
HUBBELL Description
CATALOG NUMBER
P6E48U NEXTSPEED® Category 6 Patch Panel, 48-Ports
PCBLMGT Rear Cable Management Bar

e Or approved equal of: Ortronics, Panduit, Systimax.

4. Category 6 Patch Panel Installation Requirements
« Horizontal and backbone cabling of the proper category shall be fully deployed into the TR, TE,
or ER according to applicable codes and standards.

e Cable slack, service loops, bend radii, and pathway fill ratio shall comply with applicable codes
and standards.

e Racks, cabinets, enclosures, and metallic cable pathways shall be bonded to anapproved
ground according to ANSI-J-STD-607-A.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
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« Cable ends for termination shall be clean and free from crush marks, cuts, or kinks leftfrom
pulling operations.

< Properly mount patch panels into the designated rack, cabinet, or bracket locations withthe
#12-24 screws provided.

e Terminate cables into the patch panel according to manufacturer’s instructions.

« To maximize transmission performance, maintain wiring pair twists as close as possible tothe
point of termination.

< The length of wiring pair un-twist in each termination shall be less than 0.5 inches (13mm).

< Horizontal or backbone cables extending from the panel terminations shall maintain a minimum
bend radius of at least 4 times the cable diameter.

e Cable terminations shall have no tensile or bending strain on panel IDC contacts ineach
installed location.

e Panels shall be properly labeled on front and back with the cable number and portconnections
for each port.
B. Fiber Enclosures, Adapter Plates, Connectors

1. Fiber Adapter Enclosure Requirements
« Enclosure design shall be a modular, rack-mounted, powder coated formed cold rolled steel
enclosure with a removable front cover, rear panel, top panel, and slide-out innertray.

e Each basic unit delivered shall consist of: (1) enclosure assembly, (2) mounting brackets, (6)
cable ties, (5) snap-in cable clips (4) #12-24 mounting screws, (1) adhesive grid label, (4)
adhesive cable clips, (2) Velcro cable ties, (3) label holders, and (1) splice traystud, wing nut,
and spacer.

» Material shall be as follows:
a. Enclosure, panels and tray: 16 gauge cold rolled steel (CRS)
b. Mounting brackets: 14 gage CRS
c. Front cover: Acrylic (Plexiglas)
« Basic dimensions of the enclosures shall be approximately 17” wide by 12” deep.

e Enclosures shall be available in heights of 3.5” (2 RMU), 5.25”" (3 RMU), and 7" (4 RMU)
versions.

« Finish shall be black durable powder coat on all surfaces.

« Front door shall be Lexan plastic, hinged at the bottom, with a cap-plugged hole to accept an
optional lock. Front door shall also be removable in the fully open position bysliding left off the
mounting pins.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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« Front door shall be secured in the closed position with magnetic quick-release latches.

« Top cover shall be removable in the forward direction, without fasteners, to provide accessto
the connector field. Top panel shall also have knockouts for backbone cable entry.

e Rear panel shall be removable without fasteners.

e Enclosure shall be equipped with panel-mounting brackets assembled for 19” rack mounting,
compliant to ANSI/EIA-310-D.

« Panel mounting brackets shall be configurable to either 19” or 23" racks.

e Enclosure chassis shall have two mounting bracket locations for either flush mount or center
mount on the rack.

e Rear of enclosure shall have two knockouts, top and bottom, for backbone cable entryand
internal routing.

< Front of enclosure chassis shall have side cutouts for patch cord entry into, and exit fromthe
enclosure.

< Inner tray shall slide out in the forward direction by releasing the lever-action quick-release
latches. Tabs in the chassis shall engage with slots in the inner tray in the outward positionto
prevent tray from falling out.

« Inner tray shall have rear-located knockouts to match rear chassis knockouts.

< Inner tray panel mounting posts shall accept modular adapter panels, in high- or low-density
versions. Adapter panels shall be available in singlemode.

e Splice tray mounting boss shall also accept a stud for mounting blown fiber adapter brackets.

< Inner tray shall have clips for cable ties, and holes to accept snap-in cable clips, front and rear,
for complete cable management of patch cords and distribution cable strands.

< Inner tray shall have rear cable tie-down features to accept various diameter backbone cables
entering the enclosure.

2. Fiber Adapter Panels Requirements
< Fiber adapter panels shall be a modular, quick-fastening steel plate, powder coated to match
the enclosure finish.

< Fiber adapter panels shall have pre-installed LC fiber adapters, available in low- or high-density
multi-mode or single-mode applications.

e Each individually bagged unit delivered shall consist of: (1) fully assembled adapter panel, with
push-pull fasteners pre-installed.

e Adapter panels shall be constructed of 16 gauge cold rolled steel.

< Finish shall be black durable powder coat on all surfaces.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
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e Basic dimensions of the FSP panels shall be 5.10” length by 1.10"wide.

< Panels shall have two pre-installed, push-pull type quick-release fasteners for quick snap-in
installation. Push-pull fasteners shall have an industry standard center distance of 4.65".

< Panels shall be suitable for mounting either vertically or horizontally.
< Panels shall be available in with LC adapters with precision ceramic alignmentsleeves.
< All fiber adapters installed in FSP panels shall have dust capsinstalled.
- Panels shall be available in low-density and high-density adapter patterns.
3. Fiber Connector Requirements
e Please note OM4 minimum standard
i. Internal Building Installation

1. Each IDF will connect back to the MDF with 12 strands of OM4-MM-fiber and of
SM fiber.

ii. External Building/Campus Installation
1. Buildings less than 1640ft/500m shall use a mix of OM4/Single Mode fiber.

2. Installation distances GREATER than 1640ft/500m require use of Single
Mode fiber exclusively.

« Connector basic design shall be a factory pre-polished LC optical fiber connector with a
zirconium ceramic ferrule. Integral with the connector body is a wedge-activated fiber clamping
mechanism to secure the inserted fiber into a mechanical splice with the factory installed
cleaved fiber stub. Index-matching gel is supplied factory-injected into the cleaved fiber stub
splice to optimize transmission performance. Connector attachment is achieved without tools,
by inserting a field-cleaved optical fiber and then extracting the disposable clamp wedges from
the connector body.

e Each basic connector unit delivered shall consist of: (1) connector body with disposable clamp
wedge, (1) strain relief boot, and (1) plastic dust cap.

e Connector termination method shall utilize an industry standard multi-layer strip tool and bare
fiber cleave tool as the only field tools required.

e LC connectors shall have features to enable field verification using a Visual Fault Locator (VFL)
during termination.

e Connector materials shall be designed with thermal stability to comply with environmental
requirements of ANSI/TIA/EIA-568-B.3 and TeLCordia GR-1081-CORE.

< Singlemode pre-polished fiber connector materials shall be asfollows:

a. Ferrule: zirconium ceramic

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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b. LC inner body: thermally stable injection molded thermoplastic
c. Dust Cap: nylon or PVC
d. Strain relief boot: UL94-V0 molded PVC
e Pre-polished LC connectors shall require no field polishing.
« colors for specific applications, as designated below:
e Pre-polished OM4 LC connectors shall require no adhesives fortermination.

e LC connector internal fiber clamping mechanism shall firmly secure both the inserted glass
fiber and the 900 micron buffer layer of the inserted fiber for maximum strain relief.

« All standard mating and interface dimensions for LC connectors shall comply with
ANSI/TIA/EIA-604-10 (FOCIS 10).

e Ferrule outside diameter for LC singlemode connectors shall be 1.2483mm to 1.2497mm.

e LC ferrule tip shall have a PC spherical radius of approximately 7.0 mm radius for
singlemode versions.

« Delivered connectors shall be individually bagged with the dust cap installed to protectfrom
contamination.

« Delivered connectors shall have the disposable clamp activation wedge element pre-installed
onto the connector body.

e Connector design and termination technique shall be independent of cable type or
manufacturer, and shall be compatible for either 900 micron buffer or 250 micron buffer
distribution cables.

e LC connector strain relief boot shall be a TeLCordia style slotted design for maximum
flexural strain relief.

= Strain relief boot shall be yellow for singlemode.

e LC connectors shall be available individually bagged in packs of 12.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
Committee (TASC), and are applicable to all Information Technology use throughout the State of Delaware. Any questions or comments
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e Pre-polished LC fiber connectors, when properly installed onto qualified cable, shall meetthe
10 Gb/s Ethernet performance requirements of IEEE802.3.

e Pre-polished LC fiber connectors, properly installed onto qualified cable, shall exceed the
mechanical and environmental performance requirements of ANSI/TIA/EIA-568-C.3, Annex ‘A’

* Pre-polished LC fiber connectors, properly installed onto qualified cable, shall exceedthe
mechanical and environmental performance requirements of TeLCordia GR-1081-CORE.

* Qualification test data shall be available from the manufacturer uponrequest.

4. Acceptable Manufacturers:

e Hubbell Premise Wiring.
The Hubbell products listed in the table below comply with all requirements specified in this

document

HUBBELL Description

CATALOG NUMBER

FCR2UGSP Fiber Enclosure - 2U Rack Mount Fiber Enclosure, Accepts 6
Adapter Panels

FCR2U9SP Fiber Enclosure - 2U Rack Mount Fiber Enclosure, Accepts 9
Adapter Panels

FCR3U12SP Fiber Enclosure - 3U Rack Mount Fiber Enclosure, Accepts 12
Adapter Panels

FCR4U15SP Fiber Enclosure - 4U Rack Mount Fiber Enclosure, Accepts 15
Adapter Panels

FSPLCDMG6AQ Fiber Adapter Panel - 6 LC Duplex, Aqua for MM — Phosphor
Bronze Sleeves

FSPLCDS6 Fiber Adapter Panel - 6 LC Duplex, Blue for SM — Zirconia
Ceramic Sleeves

FSPLCQS3 Fiber Adapter Panel - 6 LC Quad Blue for SM — Zirconia Ceramic
Sleeves

FCLC900K50GM12 Fiber Connector - LC, MM, 50/125um, OM4 — Aqua, Box of 12

FCLC900KSM12 Fiber Connector - LC, SM, 9/125 UPC — Blue Box of 12

e Or approved equal of: Ortronics, Panduit, Systimax.

5. Fiber Installation Requirements
e For FCR-series enclosures, remove top and rear covers, and frontdoor.

e Punch out the desired knockouts for cable entry.

e Using proper method, pull cables into cabinet through the desired knockout entry location.

These standards are adopted by the Department of Technology and Information (DTI), through the Technology and Architecture Standards
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e Strip the outer sheath and sub sheaths of the fiber cable to provide at least (2) meters service
loop of the individual buffered fiber strands.

< Anchor the outer cable sheath into the rear channel of the inner tray using the cable ties
provided. Note: in FCR-series enclosures, leave enough slack in the main cable to allow free
motion of the inner tray fully outward. Remove cable entry knockouts as required.

< Installed copper and fiber cabling shall be properly strain relieved. Cable service coil, bend
radius, and pathway fill ratio shall comply with applicable codes and standards.

< Use the plastic adhesive-backed clips provided to form the fiber strands into a large service coil
on the surface of the inner tray. For FCR-series enclosures, be sure the inner tray has full
mobility in and out, with no cable kinks or snags.

e Close inner tray and front cover, and lock the quick-release fasteners.

< Install LC fiber adapter panels by firmly using push fasteners to lock in place.

e Leave dust caps installed in the fiber adapter plates until connector termination is performed.
< Follow manufacturer’s termination instructions for pre-polished connectors asspecified

« Uncoil the 900-micron buffered strands of cable from the service loop and set-up for
termination.

e Un-package the connector, and leave dust cap installed. Firmly press downward on the
connector wedge tab to fully seat clamp wedges.

< Slide the strain relief boot onto the fiber strand before stripping.
e Using a fiber strip tool, strip buffered fiber completely to approx. 1.0” of exposed glass fiber.
e CAUTION: Do not nick or Scrape the glass fiber with the striptool.

* Wipe the glass fiber firmly with an alcohol wipe. Always use 99.9% pure reagent grade alcohol
for fiber cleaning.

e Mark the 900 micron buffer layer from the strip-off point perinstructions.

< Insert the fiber into the cleave tool and cleave the fiber to the specified length from the end of
the 900 micron buffer layer. Always keep the cleave tool clean.

 CAUTION: Always dispose of glass fiber waste in an approved container.

e Gently insert the cleaved fiber into the connector body. Rotate connector slightly during
insertion to fully seat the fiber into the internal splice.

< Hold the seated fiber in place using slight force to form a bow in thefiber.
e Y CAUTION: Do not allow the installed fiber to slip backward.

< While holding the fiber seated, squeeze the wedge holder device to activate the clamp, and

These standards are adopted by the Department of Technology and Inf