CITY OF FORT WAYNE MASTER 

    
                           UPDATED: 06/20/17
SECTION 27 11 16
COMMUNICATION ENCLOSURES
PART 1 GENERAL

1.1  
SUMMARY
A. Furnish all labor, materials, equipment and incidentals required to install a fiber optic cable and appurtenances as shown on the Drawings, specified and required.  

1. This section includes the minimum requirements for floor-mounted and wall-mounted zone cabling and wireless enclosures for use as consolidation point enclosures, telecommunications enclosures, or wireless access point enclosures. 

2. Included in this section are the minimum composition requirements and installation methods for the following:

a. Enclosures, floor-mounted.

b. Enclosures, wall-mounted.

B. Related Sections

NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural division 01 sections.

1. Section 26 05 19, Low-Voltage Electrical Power Conductors and Cables
2. Section 26 05 26, Ground and Bonding for Electrical Systems

3. Section 26 05 29, Hangers and Supports for Electrical Systems
4. Section 26 05 33, Raceways and Boxes for Electrical Systems
5. Section 26 05 43, Underground Ducts and Raceways for Electrical Systems
6. Section 40 67 03, Process Control Equipment Panel Construction
1.2 
REFERENCES
A. Reference Standards:  Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified:

1. ANSI/TIA/EIA – 568-C Commercial Building Telecommunications Cabling Standard, 2000-2004

2. TIA – 569-B Commercial Building Standard for Telecommunications Pathways and Spaces, 2004

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

4. ANSI-J-STD – 607-A Joint Standard for Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications, 2002

5. NFPA 70 – National Electric Code, 2005

6. BICSI – Telecommunications Distribution Methods Manual, 10th Edition, 2003

1.3  
SUBMITTALS
A. Product Data:  

1. Manufacturer's product data sheets and complete construction details including physical characteristics of cabinets, racks, frames, and enclosures.

2. Manufacturer’s installation instructions, procedures and specific tools.

B. Shop Drawings:

1. Layout drawings showing routing of cables, termination and equipment locations and bill of materials for each termination location.

C. Quality Assurance/Control Submittals:

1. Comply with the requirements of Section 27 00 00, Communications.

1.4 
PRODUCT DELIVERY, STORAGE AND HANDLING
A. Contractor shall make all arrangements for transportation, delivery, and storage of the equipment and materials, requirements of the system supplier, and requirements of equipment manufacturers.

B. Prior to packaging, each manufacturer or supplier shall securely attach tag number and instructions for proper field handling and installation to each instrument.

C. Communication equipment shall be packaged at the factory, prior to shipment, to protect each item from damage during shipment and storage. Containers shall be protected against impact, abrasion, corrosion, discoloration, and other damages. Clearly label contents of each container and provide information on the required storage conditions necessary for the equipment. 

D. Contractor shall make arrangements to store Communication equipment in accordance with manufacturer’s instructions and relevant organization standards. supplier shall notify Contractor, in writing, with copies to Owner and Engineer of the storage requirements and recommendations for the equipment prior to shipment.
1.5  
QUALITY ASSURANCE
A. Qualifications:

1. Manufacturer Qualifications:  Manufacturer shall be experienced in manufacturing materials and equipment similar to that which is specified herein for at least 5 years with a record of successful in-service performance.  When requested by the Engineer, a list of installations in satisfactory operation shall be provided.

2. Field Quality Control Qualifications: The Contractor shall supply all necessary test equipment and qualified personnel to perform tests described by this specification. Testing personnel shall be BICSI certified.

B. All cable and equipment shall be installed in a neat and workmanlike manner.  All methods of construction that are not specifically described or indicated in the contract documents shall be subject to the control and approval of the Owner or Owner Representative.  Equipment and materials shall be of the quality and manufacture indicated.  The equipment specified is based upon the acceptable manufacturers listed.  Where “approved equal” is stated, equipment shall be equivalent in every way to that of the equipment specified and subject to approval.

C. Strictly adhere to all Building Industry Consulting Service International (BICSI), Electronic Industries Alliance (EIA) and Telecommunications Industry Association (TIA) recommended installation practices when installing communications/data cabling.

PART 2 PRODUCTS

2.1  

ENCLOSURES
NTS: Designer to modify General provided equipment for the application. Owner may select to provide network switches. UPS may not be required if a ‘room’ or building UPS is already in place or elsewhere in design.
A. General

1. Provide enclosure.
2. Provide network switches for each network.

3. Provide rack mounted surge protected power strip.
4. Provide rack mounted Uninterruptible Power Supply.
5. Provide cable management appurtenances for a well-managed cable system installation.

6. Provide copper patch panel as required for each network and network switch.
7. Provide blanking modules for all unused RJ45 path panel.
8. Provide fiber optic patch panel as required for each network.

9. Provide dust covers for all unused fiber optic patch connections.
B. Free standing operator enclosures with rear door:

1. Manufacturers

a. ITS
b. Hoffman Concept
c. Or Equal

2. Will be supplied with locking casters

3. Flex conduit (e.g. Sealtite) shall be used to supply the AC power connection to the enclosure

4. Flex conduit (e.g. Sealtite) shall be used to supply the uplink fiber optic Ethernet cable to the enclosure

5. Flex conduit (e.g. Sealtite) will be used to route the Ethernet connection to the endpoint enclosure / device

6. Enclosure should be moveable to allow service access via the rear door .
C. Data Server Enclosures:

1. Manufacturers

a. EIC Solutions

b. Panduit

c. Hoffman

d. Or Engineer approved equal

NTS: Enclosure shall be specified for the space where it will be installed. The specification is configured for controlled environments “clean room locations”. Specifier to consider each application and modify requirements based on environment. (NEMA 4X) requirements to use EIC Solutions. Enclosure conditioning for the installed space to be considered.
2. An enclosed equipment distribution rack shall be provided for mounting network equipment provided as rack-mounted, including switches, firewalls, routers, patch panels, etc.

a. Black painted steel, stainless steel, or painted aluminum construction

b. Fully tapped, standard EIA 19” rack pattern
D. Appurtenances 
NTS: Hardware details shall include: fiber patch panel (for each fiber set coming to and leaving the enclosure), copper patch panel (for each network switch patch for EVERY switch port whether used or not), horizontal cable management (at a minimum between each patch and switch), vertical cable management (both front and rear), rear vertical power strip (PDU), UPS, shelving for non-rack devices, patch cables (fiber and copper), cable hangers, couplers, dust covers for ALL non-used ports, switches, rack mount switches…. DO NOT LEAVE ANYTHING UP TO THE CONTRACTOR.
NTS: Drawing shall include:

1. Network block diagram (consider separate drawing for each network)
     a. BIN – Business information Network

     b. PCN – Process Control Network 

     c. FCN – Field Control Network

2. Rack layout diagram (show existing half tone)
    a. include port Legend for each switch

3. Use 27 05 53 for labeling of enclosure and associated equipment.
1. The enclosure shall be compartmentalized with two halves that are separately accessible.  The upper section shall house network equipment used for the Business Information Network (BIN) for use such as business, media, access control, security, and telephone.  The lower section shall house process control network (PCN) equipment and shall have lockable doors.  All panels shall have provisions for a padlock to independently lock each compartment. 
2. Horizontal Cable Management
a. Provide one between each switch and copper patch panel
b. Provided one below each fiber patch panel
c. Front cable management slope inward

d. Read Cable management with D ring openings

e. Dual hinged cover

f. Rack Unit spacing : 1RU
g. Manufacturer

1) Panduit – NM1

3. Vertical Cable Management
a. Provide Vertical D-Ring restrainment in all four corners of enclosure

b. Standard EIA hole spacing

c. Cable capacity: 35 – 0.225” cables (Cat 5e)

d. Manufacturer

1) Panduit – CMVDR1S
4. Shelving
a. Provide shelving for non-rack mountable and non-DIN rail mountable devices.

b. Provide a single shelf between Business Information Network and Process Control Network.
c. Front mount shelf

d. Steel

e. Load rating of 30 lbs.

f. Rack Unit spacing : 1RU
g. Manufacturer

1) Panduit – SRM19FM1

5. DIN rail

a. 19” EIA rack panel
b. 35mm DIN rail

c. #10-32 threaded studs for mounting DIN rail to panel

d. 4 knockouts for pass through grommets

e. 16.75” rain length

f. 6.97” height

g. Manufacturer

1) Panduit - IADBIN4 

NTS: Designer to modify -6- below for installed application. Where the UPS is not included in the network enclosure a non-bypass PDU should be used (Panduit – CMRPSH20CM). For server room applications a vertical PDU shall be used. 
6. Power Distribution Unit
a. Provide power distribution unit for each enclosure

b. Ability to transfer source power from independent sources allowing for maintenance bypass of UPS.

c. 5-20P input plug

d. (6) 5-15R receptacles

e. Rack Unit spacing : 1RU

f. Manufacturer

1) Eaton- EHBPL2000R-PDU1U 
NTS: Designer to modify -7- below for installed application. Where a UPS is a ‘room’ or building UPS then section should be reviewed with owner for inclusion. Asterisks (***) in the Part Numbers below are for the Contractor to supply with Project specific information when ordering parts.
7. UPS
a. Provide Uninterruptible Power supply for each enclosure

b. True online, double-conversion

c. Hot swappable batteries
d. Relay output contacts wired to local PLC

e. 1500VA

f. 5-15P input plug

g. (6) – 5-15R receptacles

h. Rack Unit spacing : 2RU

i. Manufacturer

1) Eaton- PW9130L1500R-XL2U 
8. Fiber Optics:
a. Fiber Enclosure

1) Integral cable management
2) Accommodate Fiber Adapter Panels (FAP)
3) Bidirectional pull out drawers

4) Hinged, removable front and rear doors
5) (6) FAP openings
6) Rack Unit spacing : 2RU

7) Manufacturer

a) Panduit – FRME2U
b. Fiber Adaptive Panel (FAP)

1) Exceed TIA/EIA-568-B.3 requirements

2) (6) multimode LC adapters

3) Manufacturer

a) Panduit – FAP6W***DLC  

c. Blank Panel

1) Provide for each unused fiber enclosure modules
2) Black adapter panel

3) Compatible with Opticom components

a) Panduit – FAPB
d. Patch Cords 
1) LC duplex Fiber Optic Patch Cord

2) Mode: Match installation requirements

a) Compatible with OS1/OS2

b) Compatible with OM3 and OM4

3) Color: Mode dependent

a) OS1/OS2: Yellow

b) OM3/OM4: Aqua

4) Insertion loss: 

a) 0.25db Max (OM3 and OM4)

b) 0.35db Max (OS2)

5) Connector Return Loss 

a) 26db Min (OM3 and OM4)

b) 55db Min (OS1/OS2)

6) Manufacturer

a) Panduit – F*2ERQ1Q1SNM***

9. Copper UTP:
a. Patch panel – 19” Rack
1) Modular metal panel
2) Snap-in removable faceplates

3) 24 port
4) Integral Labels
5) (6) faceplates

6) Rack Unit spacing : 1RU
7) Manufacturer

a) Panduit – CPPL24WBLY

b. Patch panel – DIN Rail

1) Modular panel

2) Snap-in removable faceplates

3) 8 port

4) Accepts Mini-Com modules

5) Manufacturer

a) Panduit – CDPP8RG

c. Jack Modules
1) Compatible with Mini-Com modular patch panels and faceplates

2) Exceed ANSI/TIA-568-C.2 Category 6 standards

3) RJ45

4) 8 position, 8 wire universal module
5) Color: Network Specific

a) Business Information Network: Red
b) Process Control Network: Yellow
c) Security Network: Green

d) Field Control Network: Black 
6) Manufacturer

a) Panduit – CJ688TG**
d. Blank Modules

1) Compatible with Mini-Com modular patch panels

2) Color: Black

3) Manufacturer

a) Panduit – CMBBL-X

e. UTP Patch cords
1) Category 6 Performance

2) 28 AWG UTP

3) RJ45 Plugs both ends

4) Color: Network Specific

5) Manufacturer

a) Panduit - UTP28SP**
NTS: Coordinate with owner and owner’s IT provider for switch selection. Owner may elect to procure and furnish switch to contractor.
10. Switches:

a. Switch configuration will be complete by the Owner. 
b. Contractor shall furnish and install switches.
c. Switch connection to owner’s networks shall be coordinated. Contractor shall never connect devices to owner’s network without approval.

2.2 
SOURCE QUALITY CONTROL

A. In-Factory Inspection.

1. Verify following in accordance with approved submittals:

a. Panel dimensions.

b. Equipment layout.

c. Wiring.

d. Wire and terminal identification.

2. Verify proper access to equipment for maintenance.

3. Verify proper access to field wire and fiber optic termination points.

4. Inspect for neatness of wiring and wire harness construction.

PART 3 execution

3.1  
INSTALLATION
A. Install equipment in conformance with NEC and BICSI Standards.
1. Verify proper access to equipment for maintenance.

2. Verify proper access to field wire and fiber optic termination points.

3. Inspect for neatness of wiring and wire harness construction

B. Free Standing Enclosures

1. Unless otherwise noted, install indoor freestanding enclosures on 4-inch concrete pad.  Extend pad 4-inches beyond outside dimensions of base, all sides.  Lay grout after panel sills have been securely fastened down. Location shall be shown on the Drawing. The enclosure should be positioned so that access to the enclosure does not require movement of furnishings and so that disturbance in the workspace is minimized. The floor space must provide sufficient depth for the enclosure. 

2. Follow the manufacturer’s installation instructions when securing the enclosure to the floor. 

C. Raised-Floor Enclosures

1. Select a position for the raised floor enclosure where the enclosure (tile over the enclosure) can be opened fully without obstruction by other building, storage or architectural components. Location should be central within the cabling zone. The enclosure should be positioned so that access to the enclosure does not require movement of furnishings and so that disturbance in the workspace is minimized. The floor space must provide sufficient depth for the enclosure. Access to the enclosure through surrounding raised floor tiles should also be considered when selecting location of the enclosure.

2. Follow the manufacturer’s installation instructions when securing the enclosure to the floor or raised floor pedestals and installing equipment. The body of the enclosure should be below the raised floor tiles. The raised floor tile above the enclosure serves as the cover for the enclosure and should be flush with the floor. Seal the cable port(s) with the included foam sealing kit(s) per instructions in raised floor plenums used as air handling spaces.

D. Wall-Mount Enclosures

1. Select a location for the wall-mount enclosure where the enclosure can be opened fully without obstruction by other building, storage or architectural components. Location should be central within the cabling zone. The enclosure should be positioned so that access to the enclosure does not require movement of furnishings and so that disturbance in the workspace is minimized.

2. Follow the manufacturer’s installation instructions when securing the enclosure to the wall and installing equipment.
E. Enclosure Appurtenances and cabling
1. Communication cables shall be neatly routed and managed. Use of provided horizontal and vertical management systems shall be organized, labeled, and free from kinks and improper manufacturer recommended installations.

2. Cable lengths shall be kept to a minimum. Where excess lengths of cables are required, they shall be restrained within wire management system and loop radius shall not be less than the manufacturer’s minimum requirement.

3. Where cabling is required to be outside of provided management system, the cabling shall be restrained using hoop and loop plastic or fabric restraining system.

4. Labeling shall be complete and follow the typed legend. Labeling used for installation purposes that do not follow specified label requirements shall be removed.

5. Horizontal cables shall be supported by provided wire management system or appropriate enclosure frame members.

6. Horizontal cabling shall be organized for each network and maintained separately from other networks.

7. Cables shall be supported within four inches of final termination.

8. Equipment is properly electrically grounded.

9. Equipment chassis is properly grounded. 
+ +  END OF SECTION  + +
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