IFB # 9136
Technical Specifications  
Supply of Optical Ground Wire (OPGW) Transmission Conductor and Accessories 
 
A. PURPOSE  
The City of Denton is providing information that will allow prospective suppliers to prepare submissions to supply OPGW Conductor and Accessories. The products will be received and distributed through a centralized warehouse located at 901B Texas Street, Denton, TX 76209.  Orders will be placed as needed over the contract term. 
This specification provides the information necessary to allow prospective suppliers to prepare proposals for supplying and delivering 72 and 144 fiber optical ground wire (OPGW) and associated hardware to be used as the static conductor on the transmission lines.  DME has selected the AFL OPGW conductor described in AFL DNO-8168 and DNO-10583 as its standard for this purpose.  Designs have been developed using the mechanical properties of this OPGW. The AFL DNO-8168 and DNO-10583 information is included as the final pages of this specification.  Only AFL OPGW and accessories are acceptable. 
The City of Denton is seeking an annually renewable unit price agreement for furnishing the OPGW.  It is intended that the agreement includes a fair and equitable price adjustment mechanism for changes in material and delivery costs over time.  OPGW will be ordered to accommodate project construction schedules.   
B. REEL AND REEL LENGTHS 
It is expected that the majority of the orders for OPGW will be requested to be placed on standard wood reels.  Cut to order lengths will be necessary for most projects.  To the extent feasible, shorter lengths needed will be combined to make reasonable reel lengths.  The standard wood reels shown on the DNO-8168 and DNO-10583 specification will be used.   
C. SUBMISSIONS 
Submissions shall follow the instructions listed in the solicitation with supporting documentation as required.  Additional information clarifying the supplier’s product may be attached to their submission.  Pricing shall include all costs to deliver goods as specified in this specification.  Any special fees or commissions, and all freight for delivery to the City of Denton Warehouse and unloading costs must be included in the quoted price.  Item pricing shall be mutually exclusive; thus the City of Denton reserves the right to choose the best valued item from different vendors.

D. QUALITY CONTROL 
The manufacturer shall be responsible for the quality control of the manufacturing processes to ensure that all requirements of these specifications are met.  However, the City reserves the right to observe, to inspect and to require additional quality control investigations, either by its personnel or an independently employed quality control investigator, at any or all stages of fabrication at the manufacturer’s facilities.  Failure to adequately maintain fabrication and quality of fabrication until completion shall be grounds for cancellation of the order or any part thereof. 
Field failure or field repairs required due to quality control failures or manufacturing procedures shall be the responsibility of the manufacturer. 
E. WRITTEN WARRANTY and GUARANTEES 
Written guarantees shall include any limitations as to the nature of failure or time limitations. The guarantee shall begin upon receipt of the accepted units, not on the date of manufacture.  Guarantees shall indicate whether or not it is made on a full replacement basis or a prorated basis and if prorated then what are the terms.  Manufacturer/supplier guarantees that the goods furnished under this specification are of high quality and agrees to replace any goods found to be defective during inspection, installation, or service for a minimum period of 12 months after unit is delivered to Denton.  All replacements by the manufacturer/supplier shall be free of charge F.O.B. at the same delivery point called for in the original order.  Replacements must be handled in a professional and timely manner and in no case shall a replacement unit take longer than 60 days to arrive in Denton after first being submitted for replacement. 
Respondent guarantees that all products quoted and furnished under this agreement will be accepted at any normally used United States approved repair and warranty shop should one be available for the manufacturer’s product quoted.  The City of Denton will not accept a manufacturer’s product that was rejected or substandard and then sold to a broker for either resale or scrap that would not be fully warranted by the original manufacturer. 
The respondent must be an approved distributor by the manufacturer of these products and is authorized to sell the products to the City of Denton.  The respondent also guarantees that the City will be represented by the Manufacturer, should an issue arise, and that all manufacturer’s warranties will be in effect for the life of the contract. 
F. SPECIAL DELIVERY REQUIREMENTS  
Deliveries shall be made between 8:00 AM -3:00 PM Monday through Friday, excluding holidays to City of Denton Warehouse, 901B Texas Street, Denton, TX 76209.  This location does have a forklift and dock available for offloading. 
G. ACCEPTABLE MANUFACTURERS 
DME will only accept submissions from specific manufacturers listed in the approved manufacturers list below.  
1. AFL ONLY
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AFL OCA690699
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AFL SUME680/714BNC
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AFL ODSME680/714BNC
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AFL ODEC690/699G09BNC
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AFL FDOA-B6B6

AFL FDOA-B6B6A

AFL FDOA-B6B6B

AFL FDOA-B6B6C
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AFL APCKE678/693
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AFL BCK647/662
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AFL OGST0172
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AFL OG03
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AFL OGBG01
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AFL CB-44-3AL
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Specification DNO-8168

Quick Reference Installation Notes

Approximate Cable Diameter 17.55 mm 0.691 in
Maximum Stringing Tension (at tensioner)* 1,866 kg 4,113 lbs
Minimum Bull Wheel Diameter 123 cm 49 in
Stringing Sheave Diameter** 71 cm 28 in
Minimum Bending Radius
Cable
Static (No load) 27 cm 11 in
Dynamic (under tension) 35 cm 14 in
Fiber
Static (No load) 3.8 cm 1.5 in
Buffer Tube
Static (No load) 8.0 cm 3.0 in

* - The stringing tension is always measured at the tensioner side. In general the maximum stringing
tension should be approximately half of the maximum sagging tension and should never exceed
20% RBS of the OPT-GW.

** - The value indicated is for the first and last structures of the pull and is based on 40 times the
diameter of the OPT-GW. Smaller diameters can be used at tangent structures. Reference AFL's
installation instructions for more details.

Reference AFL's "Recommended Installation Procedures for Composite Optical Ground Wire"
for detailed installation instructions.

Shipping Reels

Tare | FL TR DR OW | Tare Capacity

(kgs) (in) (meters) (feet)
Wood 147 81 71 97 200 58 32 28 38 441 2,850 9,350
Wood 168 91 91 107 260 66 36 36 42 573 3,830 12,560
Wood 183 91 91 107 300 72 36 36 42 662 5,000 16,400
Wood 213 86 89 104 385 84 34 35 4 849 5,230 17,150
Steel 152 81 81 97 345 60 32 32 38 761 2,820 9,250
Steel 183 91 102 107 540 72 36 40 42 1,191 4,540 14,890
Steel 213 114 107 130 773 84 45 42 51 1,704 6,540 21,450
FL - Flange Diameter; TR - Inside Traverse Width; DR - Drum Diameter; OW - Outside Overall Width
Arbor Hole Diameter: Wood: 3-1/4in (7.9cm)

Steel: 3in (7.6cm)
Maximum lengths shown are the longest lengths that AFL offers. Longer lengths may be possible.

Ordered lengths should include a distribution of lengths, i.e., all reels cannot be ordered at the
maximum. A typical reel length distribution is as follows:

6000m — 7000m ~ 15% of reels

4500m —6000m ~ 55% of reels

2500m — 4500m ~ 25% of reels

<2500m ~ 5% of reels

Wood reels with flex-wrap covering are standard. Non-returnable steel reels and/or wood lagging are
available upon request. Additional reel sizes may be available upon request.

Steel reels are recommended for long term storage. Reference AFL's "Fiber Optic Cable Receiving,
Handling and Storage" document for additional information.
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Specification DNO-8168

Electrical Characteristics

Composite DC Resistance [20°C] 0.2576 Ohms/km 0.4145 Ohms/mile
Geometric Mean Radius 0.68 cm 0.0224 feet
Inductive Reactance [60 Hz frequency] 0.2863 Ohms/km 0.4608 Ohms/mile
[one foot (0.3048 meter) spacing]
[50 Hz frequency] 0.2386 Ohms/km 0.3840 Ohms/mile
Capacitive Reactance [60 Hz frequency] 0.1694 MOhms-km 0.1052 MOhms-mile
[one foot (0.3048 meter) spacing]
[50 Hz frequency] 0.2032 MOhms-km 0.1263 MOhms-mile

Composite Coefficient of Thermal Resistance 0.00365 (1/°C)

Temperature DC Resistance AC Resistance

(°C) (°F) (Ohms/km)  (Ohms/mile) (Ohms/km)  (Ohms/mile)

20 68 0.2576 0.4145 0.2627 0.4228

25 77 0.2623 0.4221 0.2675 0.4305

30 86 0.2670 0.4296 0.2723 0.4382

35 95 0.2717 0.4372 0.2771 0.4459

40 104 0.2764 0.4447 0.2819 0.4536

45 113 0.2810 0.4523 0.2867 0.4613

50 122 0.2857 0.4599 0.2915 0.4691

55 131 0.2904 0.4674 0.2962 0.4768

60 140 0.2951 0.4750 0.3010 0.4845

65 149 0.2998 0.4825 0.3058 0.4922

70 158 0.3045 0.4901 0.3106 0.4999

75 167 0.3092 0.4976 0.3154 0.5076

80 176 0.3139 0.5052 0.3202 0.5153

85 185 0.3186 0.5127 0.3250 0.5230

90 194 0.3233 0.5203 0.3298 0.5307

95 203 0.3280 0.5279 0.3346 0.5384

100 212 0.3327 0.5354 0.3393 0.5461

105 221 0.3374 0.5430 0.3441 0.5538

110 230 0.3421 0.5505 0.3489 0.5615

115 239 0.3468 0.5581 0.3537 0.5692

120 248 0.3515 0.5656 0.3585 0.5770

125 257 0.3562 0.5732 0.3633 0.5847

130 266 0.3609 0.5808 0.3681 0.5924

135 275 0.3656 0.5883 0.3729 0.6001

140 284 0.3703 0.5959 0.3777 0.6078

145 293 0.3750 0.6034 0.3825 0.6155

150 302 0.3796 0.6110 0.3872 0.6232
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Specification DNO-8168

PLS-CADD Inputs

Use simplified elastic cable model (no creep, no coefficient)

Name

Description AFL OPGW DNO-8168 AC-44/58/691

Cross section area (in"2) ]0.2460 Unit weight (lbs/ft) JO.466
Number of independent wires |1

:

Qutside diameter (in) |0.691 Ultimate tension  (lbs) |20,566
(above should be 1 unless cables

Temperature at which strand data below obtained (deg F) |72 are separated by spacers)

1

rOuter Strands r Core Strands (if different from outer strands)

Final Modulus of elasticity (psi/100) |134000
Thermal expansion coeff. (/100 deg F) |0.000970

Polynomial coefficients (all strains in %)

Final Modulus of elasticity (psi/100)

Thermal expansion coeff. (/100 deg F)

11

Polynomial coefficients (all strains in %)

AO Al A2 A3 AO Al A2 A3 A4
Stress-strain  |232.5 101213.1 | |38254.6 -117500 Stress-strain l_l_l_l_l—
Creep 456.6 93991 -44258.8 74385 Creep l_l_l_l_l—
r Thermal Rating Properties

Resistance at two different temperatures Emissivity coefficient IOS—
Resistance  (Ohms/mile) |[0.4221 | at (deg F) |77 Solar absorption coefficient IOS—
Resistance  (Ohms/mile) |0.4976 | at (degF) [167 % Outer strands heat capacity (Watt-s/ft-deg F) -

% Core heat capacity (Watt-s/ft-deg F) -

H

Generate Coefficients from points on stress-strain cun | oK | Cancel

% These two fields do not need to be entered for OPGW - intentionally left blank.
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FAFL

PO Box 3127
Spartanburg, SC 29304

Tel: 18002353423 Specification DNO-10583

Fax: 1864 433 5560

AlumaCore Optical Ground Wire

AC-44/58/691
144 Singlemode

Component Details

Component # oD Area
CENTER
Aluminum Pipe 1 11.45 mm 0.4508 in 56.40mm?  0.0874in?
LAYER 1 - LEFT HAND LAY
Aluminum Clad Steel (20.3% IACS) 8 3.05mm 0.1201in 5845 mm*  0.0906 in?
Aluminum Alloy 6201 6 3.05mm 0.1201in 4384 mm*  0.0679in>
Standards
Designed and Manufactured in accordance with the following:
Cable IEEE 1138, IEC 60794-4
Fiber IEC 60793, ITU-T G.65x Series
Color Code ANSI/EIA 359-A, 598-A, IEC 60304
Aluminum Pipes ASTM B483
Aluminum Alloy Wires ASTM B398, IEC 60104
Aluminum Clad Steel Wires ASTM B415
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Specification DNO-10583

Mechanical / Electrical Details

Calculated Breaking Load 9,329 kg 20,566 lbs
Maximum Cable Design Tension 5,674 kg 12,508 lbs
Approximate Cable Diameter 17.55 mm 0.691 in
Total Cross-Sectional Area 158.69 mm? 0.2460 in?
Approximate Cable Weight 709 kg/km 2,514 lbs/mile
Modulus of Elasticity 9,991 kg/mm? 14,210 kpsi
Coefficient of Linear Expansion 1.70E-05 1/°C 9.44E-06 1/°F
Sag10™ Chart Number 1-1439 1-1439
Calculated DC Resistance (20°C) 0.2576 Ohms/km 0.4145 Ohms/mile
Short Circuit Rating 212 (kA)?ssec 212 (kA)*sec
Short Circuit Ambient Temperature 40 °C 104 °F
Short Circuit Duration 1 sec 14.6 kA 14.6 kA

Optical Details

Attenuation Characteristics for Singlemode Fiber

Max Individual

0.40 dB/km 1310 nm
0.30 dB/km 1550 nm

144 Fiber Loose Tube Core (6 - 24 fiber buffer tubes) Fiber
Unit Fiber Type Count
Blue Singlemode 24
Orange | Singlemode 24
Green Singlemode 24
Brown Singlemode 24
Slate Singlemode 24
White Singlemode 24
Total Fiber Count 144
Standard Fiber Color Code
Fiber 1 2 3 4 5 6 7 8 9 10 11 12
Color Blue |Orange| Green Brown | Slate |White Red Black | Yellow | Violet | Rose Aqua

Designs with more than 12 fibers per tube will use the standard color code and binders for identification of the fibers.

Installation and Handling Recommendations
Installation and cable preparation procedures are outlined in the AFL documents listed below. Contact
AFL to request copies.
Recommended Installation Procedures for Composite Optical Ground Wire

Installation Instructions for Installing Optical Ground Wire in an AFL Telecommunications Splice
Enclosure

Fiber Optic Cable Receiving, Handling and Storage. Document ACS-W/-809
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Specification DNO-10583

uick Reference Installation Notes

Approximate Cable Diameter 17.55 mm 0.691 in
Maximum Stringing Tension (at tensioner)* 1,866 kg 4,113 lbs
Minimum Bull Wheel Diameter 123 cm 49 in
Stringing Sheave Diameter** 71 om 28 in
Minimum Bending Radius
Cable
Static (No load) 27 om 11 in
Dynamic (under tension) 35 cm 14 in
Fiber
Static (No load) 3.8 cm 1.5 in
Buffer Tube
Static (No load) 8.0 cm 3.0 in

* - The stringing tension is always measured at the tensioner side. In general the maximum stringing
tension should be approximately half of the maximum sagging tension and should never exceed
20% RBS of the OPT-GW.

** -The value indicated is for the first and last structures of the pull and is based on 40 times the
diameter of the OPT-GW. Smaller diameters can be used at tangent structures. Reference AFL's
installation instructions for more details.

Reference AFL's "Recommended Installation Procedures for Composite Optical Ground Wire" for
detailed installation instructions.

Shipping Reels

Tare | FL TR DR OW | Tare Capacity

(kgs) (in) (meters) (feel)
Wood 152 91 91 107 245 60 36 36 42 540 2,970 9,740
Wood 168 91 91 107 260 66 36 36 42 573 4,150 13,610
Wood 183 91 91 107 300 72 36 36 42 662 5,120 16,790
Wood 213 86 89 104 385 84 34 35 4 849 5,120 16,790
Steel 152 81 81 97 156 60 32 32 38 344 3,050 10,000
Steel 183 91 102 107 264 72 36 40 42 582 4,930 16,170
Steel 213 114 107 130 372 84 45 42 51 820 6,540 21,450
FL - Flange Diameter; TR - Inside Traverse Width; DR - Drum Diameter; OW - Outside Overall Width
Arbor Hole Diameter: Wood: 3-1/4in (7.9cm)

Steel: 3in (7.6cm)
Maximum lengths shown are the longest lengths that AFL offers. Longer lengths may be possible.

Ordered lengths should include a distribution of lengths, i.e., all reels cannot be ordered at the
maximum. A typical reel length distribution is as follows:

6000m — 7000m ~ 15% of reels

4500m — 6000m ~ 55% of reels

2500m — 4500m ~ 25% of reels

<2500m ~ 5% of reels

Wood reels with flex-wrap covering are standard. Non-returnable steel reels and/or wood lagging are
available upon request. Additional reel sizes may be available upon request.

Steel reels are recommended for long term storage. Reference AFL's "Fiber Optic Cable Receiving,
Handling and Storage" document for additional information.
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Specification DNO-10583

Electrical Characteristics

Composite DC Resistance [20°C] 0.2576 Ohms/km 0.4145 Ohms/mile
Geometric Mean Radius 0.68 cm 0.0224 feet
Inductive Reactance [60 Hz frequency] 0.2863 Ohms/km 0.4608 Ohms/mile
[one foot (0.3048 meter) spacing]
[50 Hz frequency] 0.2386 Ohms/km 0.3840 Ohms/mile
Capacitive Reactance [60 Hz frequency] 0.1694 MOhms-km 0.1052 MOhms-mile
[one foot (0.3048 meter) spacing]
[50 Hz frequency] 0.2032 MOhms-km 0.1263 MOhms-mile

Composite Coefficient of Thermal Resistance 0.00365 (1/°C)

Temperature DC Resistance AC Resistance

(°C) (°F) (Ohms/km) (Ohms/mile) (Ohms/km) (Ohms/mile)

20 68 0.2576 0.4145 0.2627 0.4228

25 77 0.2623 0.4221 0.2675 0.4305

30 86 0.2670 0.4296 02723 0.4382

35 95 0.2717 0.4372 02771 0.4459

40 104 0.2764 0.4447 0.2819 0.4536

45 113 0.2810 0.4523 0.2867 0.4613

50 122 0.2857 0.4599 02915 0.4691

55 131 0.2904 0.4674 0.2962 0.4768

60 140 0.2951 0.4750 0.3010 0.4845

65 149 0.2998 0.4825 0.3058 0.4922

70 158 0.3045 0.4901 0.3106 0.4999

75 167 0.3092 0.4976 0.3154 0.5076

80 176 0.3139 0.5052 0.3202 05153

85 185 0.3186 0.5127 0.3250 0.5230

90 194 0.3233 0.5203 0.3298 0.5307

95 203 0.3280 0.5279 0.3346 0.5384

100 212 0.3327 0.5354 0.3393 0.5461

105 221 0.3374 0.5430 0.3441 0.5538

110 230 0.3421 0.5505 0.3489 0.5615

115 239 0.3468 0.5581 0.3537 0.5692

120 248 0.3515 0.5656 0.3585 05770

125 257 0.3562 0.5732 0.3633 0.5847

130 266 0.3609 0.5808 0.3681 0.5924

135 275 0.3656 0.5883 0.3729 0.6001

140 284 0.3703 0.5959 0.3777 0.6078

145 293 0.3750 0.6034 0.3825 0.6155

150 302 0.3796 0.6110 0.3872 0.6232
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Specification DNO-10583

PLS-CADD Inputs

[[] Use simplified elastic cable model (no creep, no coefficient)

Name I
Description IAFL OPGW DNO-10583 AC-44/58/691
Cross section area (in"2) 10.2460 Unit weight (lbs/it) §0.476
Number of independent wires 1
QOutside diameter (in) 10.691 Ultimate tension  (lbs) |20,566
(above should be 1 unless cables
Temperature at which strand data below obtained (deg F) |72 are separated by spacers)
rOuter Strands Core Strands (if different from outer strands)
Final Modulus of elasticity (psi/100) {134000 Final Modulus of elasticity (psi/100)
Thermal expansion coeff. (/100 deg F) |0.000970 Thermal expansion coeff. (/100 deg F)
Polynomial coefficients (all strains in %) Polynomial coefficients (all strains in %)

AOQ Al A2 A3 A4 AOQ Al A2 A3 A4
Stress-strain W IW lm lW W Stress-strain l— l— l— l— l—
Creep WW'W'W'W Creep l—l—l—l—l—

r Thermal Rating Properties

Resistance at two different temperatures Emissivity coefficient |0.5
Resistance  (Ohms/mile) 10.4221 at (degF) |77 Solar absorption coefficient |0.5

Resistance  (Ohms/mile) 0.4976 at (deg F) |167 % Outer strands heat capacity ~ (Watt-s/ft-deg F) _
% Core heat capacity

Generate Coefficients from points on stress-strain I

% These two fields do not need to be entered for OPGW - intentionally left blank.
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AFI FIBER OPTIC CABLE HARDWARE

Comealong for Optical Ground Wire -
OCA Series

‘OPGW Comeslongs are stringing tools designed for puling optical ground wire up to initial sag
tensions.Ifthe required tension i greater than the rated tension of  single comealong, two or
more comealongs should be used (efer to Instlltion Istructions). When desired sag tension is
reached, the cable should be dead ended promptly and the comezlong removed

Rl

‘Comealongs must receive peridic maintenance. This practce should consistof a thorough
cleaning with close inspection fornicked or rough cable grooves, racked body, bent eye bott,or
damaged bail The eyebolts should be kept cean and ofled. The czble groove should be kept clean
and dry. Afer each six months use and a the beginning of each job, al comeslongs should be
subjected 10 a pull test equal to s rated strength. f any damage s found, the comealong should
be disposed of properl.

Features
« Highly engineered product

« Extruded aluminum body for greater strength and tolerance control
« Bals are magnafiuced for qualty assurance

« Double lock nuts with cotterpins on the bai

« Peened 1/2" eye balts prevent loss of nuts and washers

= Angled bail provides dlearance between the conductor and the host to protect the cable
from damage

« Approved for use on AFL cable only
« Approved for use without testing on cables designed to meet OPGW cable standard IEEE 1138

Specifications

opa
F&f*H oiameren Evesolrs — DVENSIONS gy

£ ] RANGE

—1 (N)  DIA.|NO. IN. MM IN. MM IN. MM LB | KG

[T0-820 |1 | 4 [ 11 [299] 5 [ 13 8 [203] 9 |48
] . 5211000 58" | 4 |125|318| 62 | 16 | 8 |203| 16 726
Ordering Instructions

For nstalation nstucions, e page 139

Refer to charts on next page for part numbers.

ocA + [ Cable Diameter Range
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FAFL FIBER OPTIC CABLE HARDWARE

Mechanical Suspensions—Single and Double (cont.)

Single Mechanical Suspension for OPGW
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Ordering Information—Single
sembly ncodessspensio and o, FoIne o eatonanlechanges up1o 30"

OPGW DIAMETER | ESTWEIGHT
INCHES MILLIMETERS  LBS.  KG AFLNO.
0350-0389 | 889088 | 57 | 26 | SUMESSO3E
03900420 | 091-1067 | 57 26 | SuME390iaz0
| 0421-0429 | 1069-1140 | 58 | 26 | SUMEA2I/AdD |
0450-0475 | 11.43-1207 | 58 26 | SUMESSOATS
|‘oar6-0.49 | 1209-1267 | 58 | 26 | Sumteatese
0500-0527 | 12.10-1339 | 58 26 | SUMESOOS2]
| 0528-0555 | 1341-1410 | 58 | 26 | SUMES28/S5S |
055%-0584 | 14.12-1483 | 63 29 | SUMESS6Is8d
[0se5-0814 | 14861560 | 63 T 29 | SuNESssitd |
0615-066 | 15621641 | 63 29 | SUME6ISisio
[T0647-0679 | 1643-17.5 | 63 | 29| SUMEedes |
0680-0714 | 17271814 | 63 29 | SUMEG8OTI4
[o715-0770 [ 1816-1854 |63 29 | sumrtsimo |

Ordering Example
For 0.512" diameter cabl, the part number is SUMES00/527.
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FAFI FIBER OPTIC CABLE HARDWARE

Mechanical Suspensions—Single and Double (cont.)
Double Suspension for OPGW
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Ordering Information—Double
Standard unitncute suspnsionsand e, For e o dvationangechanes o 31° 0 60"

PG DIAMETER ESTWEIGHT
INCHES MILLIMETERS | LBS. KG. AFLNO.
(03500389 | 889-988 | 57 | 26 oDSMER0EES|
0390-0420 | 991-1067 | 57 | 26 | cosMEISOA20
["o421-04i0 | 1069-11.40 | 58 | 26 | cosweaztiads|
04500475 | 1143-1207 | 58 | 26 ODSMESS04TS
0460489 | 1209-1267 | 58 | 26 oDSMaTens |
0500-0527 | 1270-1339 | 58 | 26  ODSMESOWS2!
|"0528-0555 | 1341-14.10 | 58 | 26 | oDSMESZEISS |
055%-0584 | 14.12-1483 | 63 | 29 | coshiEsseised
05850614 | 1486-1560 | 63 | 29 ooswesasits|
0615- 0665 | 1562-1641 | 63 | 29 | COSMESISIBNs
[0647-0679 | T643-17.5 | 63 | 29 | ODSMEGATIGTS|
0680014 | 1727-18.14 | 63 | 29 | coswissara
[Co71s-0770 | 1616185 | 63 | 20 oosuensmo|

Ordering Example
For 0.512" diameter cabl, the part number is ODSMES00/527.
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Bolted Dead End for OPGW
(Core Tube Type Cable)

K ATE 518" BREAK AWAY B0LT (M14-METRIC)

(ORDERED SEpARATELY)
xesptn

PPV
[©) o il

bed

621

& 49 mope e e e e
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3 Cais b 300005 RS ot b e
TABLE 1
OPGWRES | NO.OF*  KEEPER  DIMENSION
KEEPERS _DESIGNATION "A"
0017000 8 o w3
20002600010 0 3318
Fox00t 1 n 338
* sEnares
Lwo. CARLEDAMETERIANGE [y o, (CABLE DIAMETER RANGE |, o ‘CABLE DIAMETER RANGE

ODEC360/369GXX ODECS00/509GXX | 0.500 | 0509 |

ODECS20520GXX | 0520 | 0529
ODECSM0/549GXX | 0540 | 0.549

ODECOA0/649GXX | 0.640 0640
ODECERO/E63GXX | 0.660 0669
ODECOR0/EBSGXX | 0.680 0689

ODEC380/389GXX

(ODEC400/409GXX

ODEC420/429GXX

ODECS60/569GXX | 0560 | 0569 |
ODECSB0/589GXX | 0580 | 0.589
ODECEOU/G03GXK | 0.600 | 0,609

ODEC700709GXX | 0700 | 0709 |
ODECT20729GXX | 0.720 0720
ODECPA0749GXX | 0.740 079

ODEC440/449GXX

ODEC460/463GXX

ODEC480/489GXX ODECO20620GXX | 0620 | 0629
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Downlead Clamps for OPGW and ADSS

AFL Downlead Clamps are used to guide Optical Ground Wire from the top of the structure.
to the splce box. AF's Downlead Clamps install easily and provide proper spacing and hold
strength without damage to the cable. From poles to towers, AFL offers a ful line of OPGW
Downlead Clamps to meet the needs of any application.

Features
« Slip strength: >100 bs.

« Latice adaptersprovided with break-away bols for precie torque during nstallaton
« Stel tower quide camps avalable ith adapters to liminate the need for riling
« Banding adapters avilzble

Downlead Clamp shown with Adapter & Ordering Information - Downlead Clamp & Adapter
[ GROOVE CODE OPGH DIAMETER (inches) CoLoR copE
w 0350-0500 Thed
& 0501-0600 Green
B 0601-0.700 Tellow
& 001080 e
5 0801000 [ white
& 0901 - 1000 lack
810 1001 -1.100 | Orange:
[ L2 HOIAH 2z I [ I I [ 2 ]
Fber  OPGWandADSS Groove Code  Groove Code Indicates Adapers
Downlead (CigrCale) (Sl Cabl) A = BandngAdootr

8 = Lattce Adaptrfor v
hidkness 025" 0.1
€ = Ltte Adaptrfor v
hidkness 025" - 1.5
D= 38" dameer X
4 lagbolt
nit= Ho adaptrdesed

Ordering Example:
For 0.528" dia. OPGW and 0.484 ADSS with pole banding (Type A),
the part number is FDOA-B485A,
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Connector Kits for Opti-Guard and SB01 Splice Enclosures—OPGW Cable

Connector

Optical Gound Wi Connectr Kit

Optical Ground Wire

%G Comectar kit @

APCK= Centacore Aumacore

Ordering Example or0.571° ametr SKTIY/ST1, whichhasa ayer 1t darneter o 0358°,

the AL number s SCKBSG91SE3

Table 1 - Inner Layer Range Codes

merLayr
Range Codein Range Coden
Decinaloches Decimatnches
(seeTable 1) feeTable2)

RANGE CODE | SLOTTED CORE DIAMETER | MINICORE HEXACORE Of PENTACORE | CENTRACORE O ALUNACORE
a 0.185-0227 0.000-0.230 0.185-0227
5 0228-0.264 0231-0500 0228-0.264
3 0265-0.300 05010636 0265-0.300
D 0301-0374 = 0301-0374
B 0375-0.479 — 0375-0.479
f 0.480-0.550 = 0.480-0.550
4 0551-0630 — 0551-0630
H 0631-0.700 = 0631-0.700
Table 2 - Cable Diameter Range Codes
CABLE DIAMETER RANGE (CABLE DIAMETER RANGE
RanGe cop L . RANGE CODE | A,
25240 0225 0240 17506 oagi 0506
21255 0241 0255 so7/521 0507 0521
2560271 025 0271 5227537 (57} 0537
2120286 0212 0285 5387553 053 0553
pIEo) 0287 0302 5547568 055 0568
303318 0303 038 569/583 0569 058
31963 0319 033 5847599 0584 0599
334349 0334 0349 6001615 0600 0615
350365 0350 0365 661630 066 0630
3661380 0366 0380 631646 &3t 3
B13% 0381 039% 6477662 [ 0662
3070412 0397 0412 6637677 0663 0611
4130427 0413 0427 6781693 0678 065
42883 0428 0433 6941708 0694 0708
[ 04 0459 7097721 0703 22
4600474 0460 0474 287780 01 0780
4750290 0475 0490

continued
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Connector Kits for Opti-Guard and SBO1 Splice Enclosures—
Black Jacket Cable

Connector Kit: All-Dielectri

Self-Supporting Fiber Optic Cable

Co) o

BackisderCable  Range Code n Bk~ o Additions Connector
Comector it Decimallnches Assembly Required
(seeTable 1 blow) Flex Condut Connectr Recuired

Ondering Example:For 526" et ADS, he AFL rumber s BCKS22/59,
Al ilectic Sl Supporting Connector Kit

=

BlackiacktCable Range Code optons
Comector it Decimallnches Bk~ o Additions Connector
see Tl 1 below)  Assembly Required

=1 el Conuit Connecta Reuired

A~ AmorGround ey Reied

5= Amor Gound by and 17 Fosdle
Conduit Connector Reqired

Aumored Loose Tube Connector Kt

Ordering Example: For0.510"srmore oo ube (duct) cablewith fblecondit and armor ground
onectons, the AR rumber s BCKSO7/5218.

‘CABLE DIAMETER RANGE (CABLE DIAMETER RANGE
RANGE CODE S A,

RANGE CODE

D om s

I ——
T ——
Cewes | owo oo |

I

o | om | owe |

continsed
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Fiber Optic Cable Hardware

Opti-Guard Splice Tray

The Opti-Guard Splice Tray is specically designed to be used with the Opti-Guard Spiice
Endosure

Features Ordering Information
« 72 0r 9 fber splice capacity MODEL ALNO.
« Manifolds are easly removed for lower | Opt-Guard Splice Tray (72 foer) | OGSTOT-72

fiber counts Opti-Guard Splice Try (9 fber) | 0GSTO1-96.
* Clear cover for easy fiber identification 60 mm Splice Protection Sleeve | SPSE0

40 mm Sple Protecton Sleeve | SPS40

Opti-Guard Bullet Guard

The Opti-Guard Bullet Guard s designed to supplement the ballsic resistance of the
Opti-Guard Splice Enclosure

Features Ordering Information
« Can be retrofited onto existing MODEL AFLNO.
insalatons without diturbing cables | G GuarBuletGuard | 0GBGS01 |

« Only 2 standerd flat-blade screwdh
requied for installation

ver

Opti-Guard Fiber Routing Kit

The Opti-Guard Fiber Routing Kit provides alof the materials to properly route fibers fiom a
stainless steel tube to the 0GSTO1-72 splice tray inside the Opti-Guard spice enclosure

Features Ordering Information
« Primary transiton tubing leads fiber from MODEL AFLNO.

stainless steel tube to splice tray “Opt-Guard Fiber Routing Kt | OGFKOT

 Heat Shrink tubing guides fibers as they  NOTE: e co ki for s s s e
exit the stainless teel tube

« Cabletes provided tosecuretubing to the
tray and the end of the stainless steel tube
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Fiber Optic Cable Hardware

Opti-Guard Splice Enclosure

The Opti-Guard Spiice Enclosure from AFL offes an impressive spectrum of features which
makes it the best slection for your splie protection needs. ts unique and flexible design was
created with the "real-world" technician in mind. The Opti-Guard combines optimized system
performance with unparallled ease of use. It resistant to water,ulravioet rys, temperature
and ballistics. Opti-Guard installs ezsily without messy tapes or adhesives. t provides the
flexbilty needed to handle the most demanding installation scenarios.

Features
« Accomodates up to 672 single fusion splices

« Craftrendly design requires no specalized toos o nstall and miniizes eqired taiing
« Easy o maintain and re-enter; no re-enty kit required

« Unitis lightweight and mounts to many types of structures

= May be boed or banded; no special adapters needed

« Specally designed non-metalic housing

« Environmentally sealed to protect fbers

« Accepts up to sx ndividual cables

« Accommodates most cable types in most environments

« Versatil cable te-off system resists up to 100 pounds of tension per czble

Ordering Information

DESCRPTION MoDEL AFLNO.
Suppled wihoutSlce Teys o Cable Coneciors | Opt-Guard SplceEndosre | 0603

Thse emsordered spartely

Capactyof o 72 snge fson splces pery | Opt-Guard Sl iy 0GS101-72
Capacyof up o 96 singe fuson slces prray | Opt-Guard Sl oy | 0GS101-98
60, ujkura 93 Gtandard) Sl ProtectonSeees | SPS60

40, Fujhura 93-40 pecl spplcatons ony) spsa0

Sod inpacks of e (ot nclced withsiceteys)

alistic tld forOpt-Guard Sl Encosre Opt-Gusd Bl Gusrd | 0686501
Ondercne kit forexch stailss st e Opt-Guard e Routing it | 0GHO1
UsedforOptical Ground e Comecorkit [ SL6K,SCK APk
Used for AlFDieectic Sl Supporting (ADSS) Cable | Comecor kit ac

and Loose ube Cble

s store e ength of opclgound i cabe | el Col Bradket | CB443AL

NOTE: Rfe 10 page on Connector Kt for AFL nuriber st up.
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CB-44-3AL External Coil Bracket

Features
+ Stores extra length of ADSS or OPGW
+ Aluminum Material
+ For use with Apex* sealed spice closures and

5801 and Opti-Guard splice enclosures
+ Shipped in three pieces, requires field assembly
+ Can be bolted or banded to structure
Estimated Cable Storage Lengths and Loading Capacity
NOTE: 1. For cable sorage capacity greater tha either of the valuesin table, please contact AFL

2.Stainlesstel ol 0 be torquec o 40 b fr. \

3.Place tube sssemblies n location 3 shown.

Dimensions

R

Ordering Information

el AFLN
CB-44-3AL Extemal Coll Backel CBa43AL
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Tel: 1800 2353423 Specification DNO-8168

Fax: 1864 433 5560

AlumacCore Optical Ground Wire

AC-44/58/691
Component Details
Component # oD Area
CENTER
Aluminum Pipe 1 11.45 mm 0.4508in 56.40mm?  0.0874 in?
LAYER 1 - LEFT HAND LAY
Aluminum Clad Steel (20.3% IACS) 8 3.05 mm 0.1201in 58.45mm>  0.0906 in*
Aluminum Alloy 6201 6 3.05 mm 0.1201in 43.84mm?  0.0679in?
Standards
Designed and Manufactured in accordance with the following:
Cable IEEE 1138, IEC 60794-4
Fiber IEC 60793, ITU-T G.65x Series
Color Code ANSI/EIA 359-A, 598-A, IEC 60304
Aluminum Pipes ASTM B483
Aluminum Alloy Wires ASTM B398, IEC 60104
Aluminum Clad Steel Wires ASTM B415
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Specification DNO-8168

Mechanical / Electrical Details

Calculated Breaking Load 9,329 kg 20,566 |bs
Maximum Cable Design Tension 7,463 kg 16,453 lbs
Approximate Cable Diameter 17.55 mm 0.691 in
Total Cross-Sectional Area 158.69 mm? 0.2460 in?
Approximate Cable Weight 693 kg/km 2,458 lbs/mile
Modulus of Elasticity 9,991 kg/mm? 14,210 kpsi
Coefficient of Linear Expansion 1.70E-05 1/°C 9.44E-06 1/°F
Sag10™ Chart Number 1-1439 1-1439
Calculated DC Resistance (20°C) 0.2576 Ohms/km 0.4145 Ohms/mile
Short Circuit Rating 212 (kA)?ssec 212 (kA)?ssec
Short Circuit Ambient Temperature 40 °C 104 °F
Short Circuit Duration 1 sec 14.6 kA 146 kA
Short Circuit Max Cable Temperature 210 °C 410 °F

Optical Details

Attenuation Characteristics for Single-mode Fiber

Max Individual

0.40 dB/km 1310 nm
0.30 dB/km 1550 nm

72 Fiber Loose Tube Design (3 - 24 fiber units) Fiber
Unit Fiber Type Count
Blue Single-mode 24

Orange | Single-mode 24
Green Single-mode 24

Total Fiber Count 72

Standard Fiber Color Code
Fiber 1 2 3 4 5 6 7 8 9 10 11 12
Color Blue |Orange| Green | Brown | Slate [White| Red | Black | Yellow| Violet | Rose | Aqua

Designs with more than 12 fibers per tube will use the standard cdor code and binders for identification of the fibers.

Installation and Handling Recomm endations
Installation and cable preparation procedures are outlined in the AFL Telecommunications documents
listed below. Contact AFL to request copies.
Recommended Installation Procedures for Composite Optical Ground Wire
Installation Instructions for Installing Optical Ground Wire in an AFL Telecommunications Splice
Enclosure
Fiber Optic Cable Receiving, Handling and Storage. Document ACS-WI-809




