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COE Installation Quality Bulletin

** Issue 1 is Rescinded **

Installation Quality Bulletin Number: 02-10 Iss. 2
To: All Installation Suppliers / Central Office Operations Representatives / Design Engineering Representatives / Quality Managers

 / Field Engineering Representatives / AMC Representatives  

Initial Release Date: Wednesday, July 31, 2002

Revised Release Date: Friday, July 2, 2010
         From: QWEST Installation Quality Assurance

Subject:  Policy Guidelines for Fiber Optic Cable Management in Central Office Environments.

Action Required:



Description of Bulletin:

The purpose of this Bulletin is to reassess and redefine the criteria associated with the overall management of fiber optic cable within the Central Office environment.  The correct fiber optic cable type, length, route construction, proper running/securing methods and final testing procedures are essential to ensuring the reliability and integrity of the Network.  
THIS CHANGE IS EFFECTIVE IMMEDIATELY…
POLICY GUIDELINES FOR FIBER OPTIC CABLE M
ANAGEMENT (APPROVED CABLE TYPES, ROUTE CONSTRUCTION, MEASURING, RUNNING, SECURING, EXCESS CABLE STORAGE AND TESTING)
This Quality Bulletin is re-written in conjunction with Qwest Standard Configuration documents, all fiber optic cable-related (and previously-published) Installation Quality Bulletins, and Technical Publications TP 77350 and TP 77351. 

GUIDELINES FOR USE: 

· All Central Office environments within the Qwest 14-state territory.
· Any job requiring fiber optic cable, both instra-system and intra-office. 

GUIDELINES FOR USE (Con’t.): 

· All new fiber optic cable lengths.

QWEST-APPROVED FIBER OPTIC CABLE TYPES:
	Fiber Optic Cable Type
	Description
	Typical Application
	Fiber Optic Cable Support System

	Optical Fiber Nonconductive Plenum (OFNP)
	1. Fire-resistant (smokeless), riser rated for use in floor or wall penetrations.
2.  Brightly-colored (preferred) Poly    Vinyl Chrloride (PVC) jacket/sheath with a strengthening central member.
	1.  Primarily approved for placement in raised floor environments (where air ventilation delivery system is under the floor).
	1.  Dedicated “Fiber Optic Cable Only” Ladder-Type Cable Rack.


	Optical Fiber Nonconductive Riser (OFNR)
	1. Fire and riser-rated for use in floor or wall penetrations.
2. Brightly-colored (preferred) Poly Vinyl Chrloride (PVC) jacket/sheath with a strengthening central member.
	1.  Approved for intra-office fiber cabling.
	1.  Fiber Duct and/or Dedicated “Fiber Optic Cable Only” Ladder-Type Cable Rack (4 to 12 fibers) NOTE 1.
2.  Dedicated “Fiber Optic Cable Only” Ladder-Type Cable Rack (more that 12 fibers) NOTE 2.


NOTE 1: Restricted to small quantities of fiber optic cables (consisting of between 4-12 fibers within each cable) may be run in an approved fiber optic cable protection system (duct) when the following criteria is met:
· The total quantity of larger fiber cables within a fiber cables within a fiber duct system contains 10 or fewer total cables.
· Existing office conditions prevent the installation of a dedicated, segregated fiber optic cable rack system.
NOTE 2: Multiple groups of single or dual OFNR fiber optic cables will be run on dedicated, segregated orange ladder-type cable racks equipped with Kydex panning and cable rack support brackets when the following criteria is met: 

· The small fiber optic cables are bundled together consistently in 2’ to 3’ intervals.
· The fiber optic cables are secured together by encasing the cable bundle with a wrap of sheet fiber paper and loosely securing with No. 9 lacing cord.
· Care must be taken to insure that these small fiber optic cable bundles remain undamaged on the cable rack.  Where reasonably possible, segregate the smaller fiber cable bundles from the larger IOF cables to limit exposure to cable cross-over and commingling.
“FIBER OPTIC CABLE ONLY” CABLE ROUTE / CABLE SUPPORT COMPONENTS:   

5” Cable Rack
· Orange ladder-type, solid stringer cable rack equipped with screen (panning) and brackets. 
· Approved for small Community Dial Office (CDO - with little or no projected growth) application, Controlled Environment Vaults (CEV, CEC, Hut, Customer Prem only).
· Typically not approved for CO applications unless non-standard conditions prevent the installation of larger cable rack sizes.
· Low fiber optic cable demand with limited capacity needs.

12” - 15” Cable Rack
· Orange ladder-type, solid stringer cable rack equipped with screen (panning) and brackets. 

· Low (to average) fiber optic cable demand with limited capacity.

· Little projected growth, limited fiber entrance cables or 72-fiber equipment.

· Primarily used for “via” (area access) applications where space is limited.

20” Cable Rack
· Orange ladder-type, solid stringer cable rack equipped with screen (panning) and brackets. 
· Average (to moderate) fiber optic cable demand, provides for future capacity.

· Projected fiber capacity is average (used in new build-outs).

· Used for main aisle lineup cable racks in standard 7’-0” floor supported areas.
25” Cable Rack
· Orange ladder-type, solid stringer cable rack equipped with screen (panning) and brackets. 
· Moderate (to high) fiber optic cable demand, provides for future capacity.

· Used for main aisle cable racks where projected fiber capacity is high.
· Lineup cable racks where aisle spacing is 4’-0” (or greater).

Use of Fiber Cable Rack Transition Brackets (Refer to Installation Quality Bulletin 06-04)
· Transition brackets are made of steel, painted orange, sized for cable rack with a 2-in . stringer, and can be ordered individually from the Newton Corp. (CLMC = NNIT) with part number 2199930285.
· The transition brackets attach to the cable rack stringer and are positioned where fiber optic cables drop into the equipment frame.
· Used for single, dual, and/or quad cables only.

· Cable pile-up routed across the transition bracket cannot exceed the height of the dowels.

· Cables shall be bundled, wrapped with sheet fiber paper and secured at designated points on the transition bracket.

· Transition brackets shall not be used as a means to transfer cabling from one cable rack to another.

· Transition brackets will not be located or placed above an equipment cabinet or fiber distribution frame of any type.
REQUIREMENTS FOR “FIBER OPTIC CABLE ONLY” CABLE RACK:
	Requirements
	Orange Ladder-Type 

(Standard)
	Gray Ladder-Type (Conditional)

	Kydex Pan & Brackets Required
	Yes
	No


REQUIREMENTS FOR “FIBER OPTIC CABLE ONLY” CABLE RACK (Con’t):
	Requirements
	Orange Ladder-Type 

(Standard)
	Gray Ladder-Type (Conditional)

	Fiber Cables Must Be Secure
	Yes (Vertical Cable Rack and Fiber Cable Rack Transitions)
	Yes (Vertical & Horizontal)

	Cable Rack Must Be Stenciled

As “Fiber Optic Cables Only”
	No
	Yes


“FIBER OPTIC CABLE ONLY” CABLE RACK CAPACITY GUIDELINES:
	OFNR Fiber Counts
	Diameter (in Inches)
	Max. No.  of Cables on 5” Cable Rack
	Max. No.  of Cables on 12” Cable Rack
	Max. No. of Cables on 15” Cable Rack
	Max. No. of Cables on 20” Cable Rack

	6
	.24
	168
	640
	800
	1100

	12
	.30
	120
	459
	578
	782

	24
	.59
	42
	160
	200
	270

	36
	.71
	30
	104
	136
	184

	48
	.74
	25
	104
	128
	178

	72
	.89
	20
	77
	98
	133


MAXIMUM “FIBER OPTIC CABLE ONLY” CABLE PILEUP LIMITS:
	Cable Rack Dimension Width
	Maximum Acceptable Cable Depth* 

	5 inch
	5 inches

	12 to 20 inch
	7 inches


ADC FiberGuide (Yellow Duct) and Lucent Technologies (Orange Duct)  – RESTRICTED (Refer to Installation Quality Bulletin 03-03)
· Used to extend existing arrangements to their logical conclusion only. Not permited in new 7’-0” floor-supported environments.

· Yellow duct used to support small quantities (10 or less) of OFNR 1 to 12 fiber optic cables.
· Must be sized for the ultimate capacity of the CO lineup.

· Cables/patch cords/jumpers are not secured within the duct.

· Stenciling is not required.

· Duct covers are mandatory on horizontal and vertical duct sections. 
· The use of captive split nuts is restricted and only when attaching fiber duct to existing threaded rod.  No other application is approved.

· The use of split-flex tubing is not approved for use. 
HORIZONTAL FIBER DUCT CABLE CAPACITY GUIDELINES*
	Fiber Duct Dimension Width
	Cable Pileup in Inches
	Total Qty. 1.7 mm Cables
	Total Qty. 2.0 mm Cables
	Total Qty. 3.0 mm Cables

	2” x 2” Fiber Duct
	2
	480
	360
	160

	4” x 4” Fiber Duct
	2
	960
	720
	320

	“
	3
	1440
	1080
	480

	“
	4
	1920
	1440
	640

	4” x 6” Fiber Duct
	2
	1440
	1080
	480

	“
	3
	2160
	1620
	720

	“
	4
	2880
	2160
	960


* Assumptions:
NOTE 1: Fiber optic cable quantities listed above are laid uniformly into the duct. 

NOTE 2: Fiber optic cables are singles and/or small duals only.
GUIDELINES FOR MEASURING FIBER OPTIC CABLE: 

· All fiber optic cable lengths will be measured in meters.  All cable lengths taken with conventional English System measurement devices must be converted to the Metric System (1
meter = 3ft, 3-3/8 in.) and rounded upward to the next full meter increment.  Franctional metric measurements are not acceptable.  
· To ensure length verification and consistency, refer also to the Field Engineering Cable Measurement Tool: http://lno/homepages/engineering/ftp/field.html.
· The entire fiber optic cable route will be walked, measured and documented by (2) respective entities: 1) the Field Engineer during the course of the Site Survey and 2) at Job Start by the Installation Service Supplier.  (Refer to Installation Quality Bulletin 10-03).
GUIDELINES FOR RUNNING/ROUTING FIBER OPTIC CABLE: 

· All fiber optic cable routes must be identified by the Field Engineer during the Site Survey and completely documented in the Design Work Package (DWP) by the Design Engineer.  

· All proposed fiber optic cable routes will be visually inspected for available capacity; (this includes identifying any route which may have excessive cable build-up and requires immediate resolution).

· All 90˚ turns required to route and support fiber optic cables on “Fiber Optic Cable Only” must be equipped with an orange 90˚ corner detail equipped with cable rack support brackets.  Fiber Optic Cables that are routed over the 90˚ corner detail will be bundled with a wrap of sheet fiber paper and secured to the corner detail cross strap using No. 9 lacing cord.
· Fiber optic cables will be placed in the fiber optic cable support system identified in the Design Work Package (DWP) in accordance with the engineering requirements documented in Qwest Technical Publication 77351.
· Fiber optic cable manufacturer’s documented minimum bending radius requirements must be adhered to at all times.
· All fiber optic intra-office riser cables and jumpers shall not be pulled or twisted during installation.
· Outside Plant (OSP) fiber optic cable must be converted to indoor-rated, approved fiber optic cables at an approved splice facility within 50’ sheathed feet of it’s entrance into the central office environment.

· The correct method for the running and routing fiber optic cabling within the designated cable routing system is to align the cable in as straight a line as is feasibly possible (given the existing cable depth and capacity conditions) to ensure continued maximum cable route capacity. (Refer to Figure 1).
· The preferred method for the running and routing of fiber optic cabling within the designated cable routing system is to begin the route at the equipment end and concluding at the logical termination point where an approved slack storage device exists.
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       Proper Placement and Routing of Fiber Optic Cabling

Figure 1
GUIDELINES FOR SECURING FIBER OPTIC CABLE: 

· All fiber optic intra-office riser cables run and secured on vertical cable racks will be encased in a wrap of sheet fiber paper and securely tied with No. 9 lacing cord to every cable rack cross-strap.  
· New fiber optic cables placed on any existing gray fiber optic cable racks will be encased in a wrap of sheet fiber paper and securely tied with No. 9 lacing cord to every fourth cable rack cross-strap.
· Single fiber optic cables and smaller multi-fiber cable counts (< 24) require the placing of a wrap of sheet fiber paper for protection at the same securing points listed above (Refer to Installation Quality Bulletin 06-03)
· Multi-Fiber cable counts (24 and larger) require the placing of a wrap of sheet fiber paper as a means of protection (encircling each cable before it is secured with No. 9 lacing cord) against central office ironwork (e.g., cable rack and auxiliary framing).
· Standard lacing requirements also apply to these cables at every cable rack cross-strap for vertically-positioned cable racks and at every fourth cable rack cross-strap for horizontally-positioned cable racks.

· Small quantities of fiber optic cables and jumpers should still be bundled together when run on horizontal cable rack.  (Refer also to Figure 1)
· When breaking off the cable rack stringer, all singles/jumpers, duals and quads will be wrapped with sheet fiber paper arranged in a manner that won’t interefere with the physical and operational specifications of these cables.  (Refer to Figure 2
NOTE: When adding additional fiber optic cables to a pre-existing, installed bundle, a wrap of sheet fiber paper should be used at every existing securing point.
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Proper Cable Rack Break-Off Method for Singles/Jumpers, Dual and Quad f FiberCables
Figure 2
GUIDELINES FOR MANAGING EXCESS LENGTH OF FIBER OPTIC CABLE: 

· Only Qwest-approved fiber optic cabling support systems and excess cable storage units designed for the specific intent of storing excess fiber optic cable may be used within central office environments.

· The placement and storage of excess fiber optic cable within any dedicated fiber optic cable duct, cable rack or cable routing system is strictly prohibited.

· Looping fiber optic cable within any dedicated fiber optic cable duct, cable rack or cable routing system is strictly prohibited.  (Refer to Figure 3).
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Improper Placement and Routing of Fiber Optic Cabling

Figure 3
GUIDELINES FOR TESTING FIBER OPTIC CABLE: 

· All 72-fiber optic cable (72-IFC) testing shall consist of comparing “insertion loss” readings of the manufacturer’s pre-ship cable specifications against the field run/secured (installed) cable terminations performed at the 1550 nanoMeter level using both a Power Meter and Optical Light Source.  (Refer to Installation Quality Bulletin 10-02).
FIBER OPTIC CABLE TERMINOLOGY:
	Term
	Definition

	Excess Fiber Optic Cable
	· Defined as the uncessary cable length remaining after the cable(s) have been run, secured, and terminated.  

	Fiber Optic Cable Slack
	· Defined as the cable length required to correctly and properly route the fiber optic cable within the designated fiber optic cable routing sytem (e.g., includes “Fiber Optic Cable Only” cable rack transitions, bends/turns, and drops into frames.).

	Jumper
	· A fiber optic wire used to connect equipment and entrance cable on a distributing frame.

· A fiber patch cable or wire used to establish a communications circuit; often temporarily, for testing or diagnostics.


All previously-published Installation Quality Bulletins referenced herein can be accessed at http://www.qwest.com/techpub/ under the menu drop-down entitled, “Installation Quality Bulletins.”
Acknowledgments to Diana Unser and Erica Stockford of the AMC for their contributions to all fiber optic cable-related Bulletin content.

Qwest Installation Quality Assurance

Jeff Bostow

612-798-2460

mailto: jbostow@qwest.com
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