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1. Scope

1.1 This practice provides a general outline for nekndesign engineers and outside plant constructiwsagnnel on the
methods of installing an all dielectric, self-supgp@ (ADSS) Fiber Optic Aerial Cable for utilityansmission lines.
Typically span lengths for transmission line apgtiens are from 500 to 2000 feet. The methodsiastductions are
intended as guidelines as each installation wilheenced by local conditions.

1.2 OFS Fitel PowerGuide® Cable meets NESC loadingirepents for heavy, medium and light loading caodi.
Contact OFS Fitel Applications Eng. Dept. for sad &ension tables. NOTE: When requesting sag emgldn tables be
sure to specify the ruling span, the sag requir¢nasa the loading conditions.

1.3 Sag tensions greater than those shown in the shtpasion tables are not to be used unless splgifauthorized by
OFS Fitel.

1.4 Hardware not listed within this practice or the Ro@Buide® Hardware Ordering Guide is not approvedige and is
not to be used unless specifically authorized bg OF

1.5 It is understood that a site survey should be p@ed for any installation requiring OFS PowerGuidé@ble with a
complete understanding of this practice to engangroper use.

1.6 Application notes and installation practices which referenced in this document can be obtainembbtacting OFS
at 1-888-Fiber Help (888-342-3743) or by visitihg OFS web site at www.ofsoptics.com.

2. Cable Description

2.1 PowerGuide® cable is a self-supporting, circuldirdeelectric (ADSS) fiber optic aerial cable intbed for use on
utility distribution and transmission lines. Thisstallation practice addresses ADSS installations high voltage
transmission lines.

2.2 Maximum tensions under worse case loading conditfshort term) for PowerGuide® cable designs atreraéned on
a per job basis. A sag and tension sheet willngineered for each cable design. The short terdirigaconditions for that

particular job can be found on the sag and tersiest provided by OFS.

2.3 The maximum allowable tension under normal contisuoad (long term) is based on sag and span ezgeits. In
most cases for distribution pole line applicatitims cable is sagged to meet existing cable plaithaib an acceptable
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practice as long as the long term tension doegxu#ed the cable design’s long term maximum ratihgr transmission

line applications, the final sag and tension isegalty set by the long term tension for the rulsgan from the sag and
tension tables for the specific cable design. Ehespecially true where the cable incorporatesitie of tracking resistant
outer jacket material for applications where edfisbace potentials are >12kv. The specificationghe pole attachment
locations must be adhered to since the e-fieldespatential has been calculated based on the ARSE attachment

location (section 4). If specific sag is requirebdeck the sag and tension tables provided witlytinge for specific loads
for the cable provided. For further informatiomtaxct OFS.

2.4 Proper considerations should be taken relativelgarance requirements with other facilities. Tyfiycatandard

conductors and neutrals sag more in the warm summosths than in the winter months. Due to the PGuiEle® cables
small linear expansion coefficient, temperaturdat@ns do not severely affect the vertical saghefcable. Consult OFS
cable design sag and tension table for accuraig temm and short term sag and tension values. thése values to
determine the appropriate structure attachmenttitotado maintain clearances with existing facibti@nd to clear
obstructions. For applications where trackingstasit sheath material is in use for applicationsretthe e-field space
potential is >12kv, the attachment locations am-dmtermined based on the e-field profile completedng the cable
design process (section 4)

2.5 Cable Benefits

a) All Dielectric - no metallic or electrically condtiee cable components.

b) Circular Cross Section - minimizes effects of vitma and ice loading compared to figure 8 designs.
c) Self-Supporting - integral messenger eliminates fieelashing.

d) One step installation process.

3. Electrical Stress Mechanisms: Dry Band Arcing and Grona

3.1 Dry Band Arcing - Over time the surface of the PowerGuide® caht&gt may become conductive due to rain or
pollutants.

3.2 In space potentials greater than 12 kV, this ctedd to an electrical stress mechanism called dng karcing which
can lead to degradation of the jacketing matefial.protect against dry band arcing two classesible jacketing materials
have been established per Section 3.7 IEEE 1222.
e Class A Medium density polyethylene (MDPE) suitable faplcations where the electrical space potential is
less than or equal to 12 kV.
» Class B Tracking resistant jacket (TR) suitable for apgtions where the electrical space potential s tlezn or
equal to 24 kV.

3.3 It is recommended that the electrical space patiengi calculated when installing cables in routhere the conductor
voltage exceeds 69kv by completing OFS AN-203 atdrming it to OFS. OFS can then provide e-figldcg potential
profiles to determine the most suitable location dable placement. To obtain a copy of AN-203 meesntact our
customer service department at 1-888-Fiber-Help-B8-3743)

3.4 Corona — Corona occurs on both conductor and ADSS attachrinardware and can be seen with special light
enhancing binoculars at night. In laboratory testtorona has occurred at space potentials asdd6 &V. Unlike dry
band arcing, corona is not a heat generating psocksliscolors and may chemically change thegtioly material, which
might limit the expected lifetime of the cable. Tontrol corona, OFS recommends the use of coroit& when using
tracking resistant cables (section 5).  Corori effectively increase the onset of corona tovab®0 kV, which is well
above the maximum space potential voltage of 25réddbmmended for PowerGuide® TR cables. See sebtitor
information on corona coils.

3.5 Vibration — ADSS cable designs under long term installatamd#tions may see either low or high frequencyatiion
during the service life of the cable design. Vilma dampers are recommended for ADSS cables edigetor
transmission line applications. Labor costs araimal during the initial cable installations. Ggitack after initial
installation of the cable for damper installatiovi carry a much high labor cost. Please refe©OFS Application Note

Page 2 of 18



AN-812, Recommendations for Vibration Damping, and section 5 of this document for further infation on vibration
dampers.

4. Approved Vendor Hardware

4.1 Installation hardware for OFS PowerGuide® cable isavailable from either Preformed Line Products or
Mosdorfer. Hardware part nhumber information is provided on the sag and tension table for the spedificable
design.

4.2 Dead End Assembly - each assembly comes compléietive dead end grip and the structural reinforcods (see
Figure 1). The thimble clevis is included with demnd assemblies purchased from Tyco Inc. (Dulijgereformed Line
Products, or through OFS (see Figure 1).

a) Dead end assemblies are used for line angle chang&sor 30 (which occur as a result of changes in direction o
elevation), for cable splice locations, and catdet &ind end points.

b) Figure 1 identifies the associated hardware todeel with the dead end assemblies. Through bddtshevs and nuts
are usually standard pole line hardware itemsrtizgt be purchased through any local hardware distrib Figure 1
identifies the use of an extension link with thadiend assemblies. The use of this extensiondirdcommended to
maintain a uniform bend radius at dead end location

c) The use of this extension link is not mandatorylagy as the cable minimum bend radius is maintain&r
PowerGuide® cables the minimum bend radius isrhBdithe cable outer diameter during dynamic camdit{during
installation) and 10 times the cable outer diametring static conditions (installed). For Poweid&® AccuTube™
ribbon cables the recommended bend radius is ¥Estihre cable outer diameter for both dynamic (duristallation)
and static (installed) conditions.

4.3 Downlead cushion kits provide strain relief for table as it exits the dead end assembly to aspése locations, or
as the cable exits the cable guard when makingrémsition from aerial to underground. Downleadtsan kits for
attachments to structures are available from eRneformed Line Products or Tyco Dulmison (Figure 6

4.4 Heliformed suspension units are for spans betw86rféet — 2000 feet and line angle changes whichraxs a result
of changes in direction or elevation up to 30 degreThese suspension units may be substitutetbéat ends for line
angles from 20 to 30 degrees which occur as atiiesthanges in direction or elevation (Figure 2).

4.5 Tangent supports such as the Tyco Fiber Optip&tand the Preformed Line Products Fiberlign &iglc Support
are for spans up to 600 feet and line angles fram2D degrees which occur as a result of chamggisdction or elevation.
Tangent clamps may be installed as a fixed atteohor as a suspension attachment (figure 3).

4.6 Washers, machine bolts, eye nuts, thimble clend,extension links may be ordered through sevdffatent pole line
hardware suppliers.

4.7 Vibration dampers are recommended and can be madtihrough either Preformed Line Products or Ty8ee OFS
Applications Note AN-812Recommendations for Vibration Damping (Figure 4)

4.8 Corona coils (Figure 5) are intended to reducetr@dat stress at the ends of the metal reinforcods of dead end
assemblies. The corona coils are designed to lwewitie a specific size dead end. Corona coilsecemmended for use
with OFS PowerGuide® TR (tracking resistant) cahl@pplications where the e-field space potentiaha attachment
location exceeds 12 kv. Refer to OFS AN-&etommendations for Electrical Sress Mechanisms and AN-203Soace
Potential Calculation for further information.
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Figure 1 - Dead End Assemblies - used at start & érpoints, splice locations, and slack storage lodahs.

Figure 2 - Heliformed Suspension Units — used astermediate attachments between dead ends for sp&ngths up
to 2000 feet and line angles due to changes in eléan or direction up to 30°.

Figure 3 - Intermediate Suspension Attachments — ad between dead ends for span lengths up to 600tfaad for
line angles up to 20° due to changes in elevationdirection.
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Figure 4 — Spiral Vibration Dampers — see OFS AN-&Recommendationsfor Vibration Damping.

Figure 5 — Corona Coils — recommended for use witbFS PowerGuide® TR (tracking resistant) cable where-field
space potentials exceed 12kv.

Cushion Kit

Figure 6 — Downlead Cushion Kits for use on eithewood pole, concrete, or steel structures. The figel below is the
set up for steel lattice towers. For wood polegaplications, the cushion kit, washer, and a lag sew are used.

5. Equipment
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5.1 Bucket trucks or equivalent.

5.2 Single wheel stringing blocks (Sherman Reilly tymee recommended for all installation application®FS
recommends the use of unlined rollers wheneverilgesslf lined rollers are used, urethane lineliers are preferred over
neoprene lined rollers. Multiple wheel quadrantck®) or “3-blocks”, are not recommended. The sbdateel) diameter
of the stringing block is determined by the minimoable bend diameter. PowerGuide® loose tube calvienum bend
diameter is 30 times the outer diameter duringaltagion and 20 times the cable outer diameter #fie installation has
been completed. PowerGu&leibbon cable designs have a minimum bend dianoé@dX the OD during installation and
30X after the installation has been completed.csskeinging blocks for your applications accordiogrables 1 through 3.
Use of permanent attachment hardware as a sub$ttustringing blocks is not recommended.

Note: Consult the OFS sag and tension table torebommended long term cable tension. If the teng cable tension is
higher than the installation tension, larger dianetringing blocks may be required for the calbliggsng operation. See
method 2 on page 14 for further details.

5.3 Mid-span blocks - used to support cable in mid-spaar roadways and obstructions.

5.4 Pulling grip with swivel - used to secure the mglirope to the cable during installation. Breakawesvels are
recommended when other forms of load measurementairbeing used. OFS recommends the use afgeljuipment
equipped with a line tension indicator to monitwstallation tensions.

5.5 Pulling rope - used to pull cable through the girig blocks. If the cable will be installed in coentinuous pull, the
pulling rope must be as long as the cable. Highliyutorque-balanced ropes with adequate tensikength and
minimum elongation properties are recommended. tdhgue balanced rope helps minimize the effect®rsdional
twisting during the installation process.

5.6 Take-up equipment - used to pull the rope and dhabbeigh the stringing blocks. The take-up equiptns@ould have

tension and speed controls to ensure proper iastall The take-up equipment may also be useehiidn the cable to its
fianl sag and tension. The take up equipment shitale an accurate means of monitoring the lingdarin pounds. This
will insure compliance with the maximum recommendedallation tension and corresponding stringitagks detailed in

Tables 2 - 4.

5.7 Payoff machine - used to payoff cable during itestiah. The payoff should be equipped with an asttic or manual
braking device to prevent the cable from runniregfr Trailers equipped an over-spin brake are giyercceptable for
span lengths up to 500 and installation tension® @H0 pounds. For longer span lengths and higltallation tensions
that are generally associated with transmissian dipplications, bull wheel tensioners are recomegriinl addition to the
cable pay off equipment (see photos 1, 3, and 4)

5.8 Bull wheel tensioners - the depth and flare of gineoves in the bull wheels are not critical, butehare some
general recommendations and guidelines.

¢ Semicircular grooves with depths of 50% or morehef cable diameter, and with a flare angle of 80150
from the vertical center line reference, are gdhefaund to be acceptable.

e The minimumdiameter of the bull wheel (measured at the bottbthe groove) should be at least 70 times the
diameter of the cable.

¢ Tandem bull wheels should be aligned with the oféspial to approximately one-half the groove spacithe
material and finish of the grooves should not rhardurface of the cable.

e Elastomer lined grooves are recommended. At |éast wraps of cable around the bull wheels are
recommended to minimize slippage

5.9 Dynamometer - used to monitor cable tension dwsaygging operation after the cable has been irdtalle

5.10 Chain hoist, winching device, or equivalent -dusesag cable at the appropriate tension betwead eind locations.
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6.

Installation Procedure — Transmission Line Applicatons

6.1 This procedure assumes a stationary reel methiodtaflation where the pulling rope and stringimocks are installed
prior to the installation of the cable (see Figd)e Determination of the installation method vdiépend upon local
conditions.

6.2 This procedure also assumes that any company tiactor installing OFS ADSS cable has familiaribgaxperience
with aerial outside plant construction practicegiipment, and safety procedures that are requirpdoperly install cable.

Pulling Grip &

Stringing
Blocks Swivel Rope Cable Rollers

Figure 7 - Stationary Reel Method for Pulling Cable

6.3 Route Survey

a)

b)

c)
d)

e)

)}
h)

A route survey shall be conducted prior to cabfaillation for both new and existing pole linesuridg the survey,
determine the most effective method of installation

Deviations from a straight pole line, either horitad or vertical, shall be noted to enable ordermigrequired
hardware. Depending on the cable suspension hegdiarizontal or vertical line angle changes @@ror 3¢ shall
be double dead-ended. This will be very importetmen ordering the required amount of hardware.

A route survey shall indicate if route clearingy.@ree trimming, is necessary.
Inspect all end and corner structures to deterihamiditional guys or anchors are required.

If the length of the route will require more thameaeel of cable;

» Locate the splice or splices at a position thdtmiihimize the number of turns in each section.

* Locate the splice at a point that will be easilgemsible for maintenance and splicing purposesranimize the
amount of slack cable required.

» Consider the structure type for determining thefigaration of the cable splice points. For stedfite towers the
cables are generally routed down the tower toragtocabinet for easy access.

» For all applications on transmission line structundhere the e-field strength at the cable attachineation is
>12kv, OFS recommends routing the cable down thetste for storage and easy access. This inclbdés
cable splice locations and slack cable storagditota

When surveying attachment points for the fiberopéble, insure that grade changes in the routecansidered. The

transition in grade changes should be made overaespans whenever possible.

Determine the quantity and location of maintenamaiks.

For transmission line applications structures mayvood, concrete, steel, or steel lattice strustur€or concrete or
steel poles, pole band brackets may be used focdhke attachment hardware. For steel lattice rawspecial
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6.4

a)

b)

c)

d)

e)

)

fabrications may be needed for hardware attachmémsure that all attachment configurations meet lthading
requirements of the appropriate storm load region.

Evaluate structures relative to the placementrafgihg blocks. This should include the calculataf line angles due
to changes in elevation or direction. Take intosideration elevation changes and correspondiaghattent locations
from structure to structure.

Installing Stringing Blocks, Rope, and Cable Suspesion Hardware

Structure types: wood poles, concrete poles, §telels, and steel lattice towers are the main tydestructures
associated with utility distribution and transmissaerial routes.

Placing the appropriate cable suspension harduvesta)lation of stringing blocks, and installatiohpulling rope can
be accomplished in one pass of the installatioterou

Secure the proper sized stringing block on the abén attachment height relative to grade changables 2 - 4 show
the proper stringing block groove diameter relativéhe cable OD, line angle change, and estimatgdllation and
sagging tensions.

During cable installation, the minimum bend diametfeOFS PowerGuide® and PowerGuide® AccuTube ™easalsl
30 times the cable OD. Following installatiore tminimum bend diameter of OFS PowerGuide® cabRditmes
the cable OD. For PowerGuide® AccuTube™ cable nti@mum bend diameter following installation is 8fes
cable OD.

Example roller size calculation:
Line Angle = 90° (due to changes in elevatiodiogction)
PowerGuide® Cable OD = 1.00"
Minimum Bend diameter = 1.00” x 30 = 30"
Minimum Pulling Block Diameter = 30" (bottom gre®diameter)

When selecting stringing blocks, make sure theobottjroove diameter of the stringing block meetsrdwiired

bend diameter of the cable. Most manufacturersumeahe diameter from the flanges of the stringilogk rather

than the bottom of groove. Table 1 shows the redubottom groove diameter relative to the cable & line

angle change. Check the manufacture’s specifiesitio ensure the bottom groove diameter meets dhée c
bending requirements.

The use of unlined stringing blocks is recommendeat. lined stringing blocks, urethane lining isgemmended.

The total line angle change (changes in elevatiatirection) at a specific structure is determibgdahe position of
the previous structure in the back span and thdéti@osof the next structure in the route. For imediate
attachment hardware, the maximum line angle oree#fde of the structure must not exceed 10° ftarinediate
suspension hardware or°16n either side of heliformed suspension hardwaigufe 8). For line angle changes >
30°, dead end hardware is required. Use the sdteei@regarding line angle changes for the sadaaf stringing
blocks.
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Table 1 — Sherman & Reilly Stringing Block Diametervs. Bottom of Groove Diameter

Typical Sheave Sizes
O utside B ottom
Diameter Groove

(in.) Diameter (in.)
7 4.8
10 7.5
12 9.5
14 12
16 14
20 16
22 18
28 2 4
35 30.5
42 36

= =T

Figure 8 — The arrows indicate a 1@ maximum line angle change on either side of interediate attachment
hardware (total line angle change up to 29 or 15° maximum line angle change on either side of helifmed
suspension hardware (total line angle change up ®0°).

h)

)
K)

6.5

b)

When large diameter stringing blocks are used Xi.£6" in diameter), secure the block in such a thay it remains
parallel to the ground during cable placement. sMiil prevent the block from excessive movementrdyucable

placement and prevent the cable from riding upuonping out of the groove of the stringing blockt id the

responsibility of the installer to make sure thiainging blocks are placed on the structures inaamar which will

facilitate the cable installation without causingahanical damage to the cable. Inspect the stgrigock surfaces to
insure that there are no burrs or defects whicldotause mechanical damage to the cable duringpiect.

Once the block has been secured, place the pulipgthrough the block and continue to the nexé padation.
Use mid-span supports where necessary to cleawvayadand obstructions.

Repeat steps ¢ — j for all structures throughosiinistallation route.

Payoff Set-Up

Remove all lagging material from the reel includihg lagging that protects the inside tail of thble. Failure to
remove this lagging could result in cable damage.

The plastic guides over the tail should not be rexddout lifted out of the flange grooves. Durirable installation,

the cable tail may tend to “walkout” from the caldel. This occurs when the cable tail is forcatlad the cable slot
during the installation process causing the taiyie to increase. The plastic guides are providediow the cable tail
to move freely while the cable is being installdéithe cable tail is restricted so that cable walkcannot occur, the
excess cable length is forced between the layeralid which may result in cable damage.
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C) The distance between the reel payoff and the paald be at least 4 times the cable attachmenhhefgalculate the
line angle at the pole based on the position oféleé payoff. Use the appropriate sized strinditogk based on the
recommendations in Tables 2 - 4.

d) The reel payoff should be aligned with the strigdiocks on the first two structures from the g@joff so that when
the cable travels through the stringing block amftfst structure the cable will sit in the bottafithe groove on both
the entry and exit side of the stringing block.

e) Correct alignment of the payoff and bull wheel tensr will minimize the effect of torsional twistinof the cable
between the payoff and the first structure (seergig).

Figure 9
Table 2 — Minimum Stringing Block Diameters for Calle Tension< 600 I
Line Angle
Cable OD, in. 0-20° 21-45° 46-90°
1.15 8 18 35
1.10 8 18 33
1.05 8 18 32
1.00 8 18 30
0.95 6 18 29
0.90 6 16 27
0.85 6 14 26
0.80 6 14 24
0.75 6 14 23
0.70 6 12 21
0.65 4 12 20
0.60 4 12 18
0.55 4 17
0.50 4 8 15
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Table 3 — Minimum Stringing Block Diameters for Calde Tension 600 to 1000 [b
Line Angle
Cable OD, in. 0-20° 21-45° 46-90°
1.15 18 30 35
1.10 18 30 33
1.05 18 24 32
1.00 18 24 30
0.95 18 24 29
0.90 16 24 27
0.85 14 24 26
0.80 14 24 24
0.75 14 18 23
0.70 12 18 21
0.65 12 18 20
0.60 12 16 18
0.55 8 12 17
0.50 8 12 15

Table 4 — Minimum Stringing Block Diameters for Calde Tension 1000 to 1500 |b
Line Angle
Cable OD, in. 0-20° 21-45° 46-90°
1.15 24 30 35
1.10 24 30 33
1.05 24 30 32
1.00 24 30 30
0.95 24 30 29
0.90 24 24 27
0.85 20 24 26
0.80 20 22 24
0.75 18 22 23
0.70 18 18 21
0.65 16 18 20
0.60 16 16 18
0.55 12 16 17
0.50 12 16 15
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f) Insure that the cable is paying off the top ofri.

g) Attach the pulling grip and swivel (Figure 10) teetPowerGuide® cable. See OFS Installation Pea¢#e013 for
pulling grip attachment procedure

Break Away Swivel

Figure 10

h) Check the cable reel flanges for any obstructibasray interfere with the cable payoff.

i)  The reel payoff should have a brake assembly (Eift) to control the cable payoff during the iratedn by applying
back tension to the cable. The breaking systeirkedp the cable from over spinning if a suddep siccurs as well
as controlling the cable sag during the instaltaficocess.

Photo 11 - Disc brake on reel payoff.

i) A bull wheel tensioner (Figure 12) should be uséti the cable payoff when installation tensions expected to
exceed 800 Ib or where span lengths exceed 500 ftsat of the bull wheel tensioner in combinatidthwhe reel
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k)

payoff allows for better control of the cable pdyamfd tension during installation. Generally, t#l wheel
tensioner is used in tandem with the reel payadf @ver spin brake control.

Figure 12 - Bull wheel tensioner

The brake on the bull wheel tensioner should basé&iw as possible, generally at about 20% obth&e load on the
reel payoff. The brake for the cable payoff is eyaily set higher and is adjusted more frequentlysing the
installation. Adjustments in the back tensiontfae bull wheel tensioner and cable payoff shoulanbée in the first
four or five spans to get a smooth and consistaybffiy minimize surging, and maintain cable cleaesnover roads,
driveways, etc. Once the appropriate back tenisiaachieved, only minor adjustments should be reduior the
remainder of the installation.

6.6 Cable Installation

a)

b)

c)

d)

e)
f)

)

Start the take up device and pull the cable atadpf no more than 40 m/min (130 ft/min). Theetak equipment
should have a method for measuring the line terdumimg installation.

Ensure that the brake at the payoff reel and bo#eltensioner is engaged and make adjustmenéxjasad within
the first four or five spans to achieve a smootyoffa Adjust the back tension as needed throughmutnstallation to
insure a smooth cable payoff and to maintain clezes

Some torsional twisting of the cable may occurmythe installation and is not considered unusiuse of a swivel
and proper setup of the cable payoff will limit #féect. If the cable rotates more than one Wikt (360°) within a 25
foot length between the payoff and the first siriggblock, check the alignment of the reel payafél dull wheel
tensioner as described in Section 7.5.

The construction foreman shall follow the lead efidhe cable to monitor the back tension and pyl§peed while

maintaining constant communication between the fbaya the take up point. As the cable enters exits each

stringing block, ensure that the cable stays ptpparsitioned in the stringing block. If the calidefloating out of the

stringing block, or “walking” up the side walls thfe stringing block, the installation should bepgied and the position
of the stringing block should be adjusted.

Once the pull is started, maintain a constant pyilipeed until the installation is completed.

When the cable installation is complete, be suoeigh excess cable is available at both ends fde ¢atmination.

It is recommended that additional linemen be usechanitor the cable at critical points in the roufEhese critical
points may include major intersections, hard caner other locations where a minimum cable clegranust be
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maintained. The additional linemen should alscehtavcapability to communicate with the cable takeand payoff
locations, and be prepared to make adjustmentsngiag blocks as required during the installation

6.7 Tensioning Cable to its Final Long-Term Sag

a)
b)

c)

Two methods of tensioning the cable to its fingl aad tension are described in this section.
Before sagging the cable, the appropriate cabtaeishould be determined from the OFS sag anibtetable.

Sag and tension tables differ for each PowerGuidai®e design. If you don't have the correct satjtension table
for your cable, contact OFS customer servid@38-FIBER HELP (888-342-3748) obtain the proper data.

Method 1 — Tensioning Cable Between Dead End Locatis

a)

b)

c)

d)

)}
h)

The cable must be dead-ended at both ends of bites @ any location where the change in line aegteeds 20 or 30
degrees (depending on the attachment hardwaregtatack storage locations.

Once the cable installation is complete, securgothieend of the cable to the structure with a dead assembly.
Follow the manufacturers recommended assembly guves for the dead end assembly. Be sure thtisuof
slack has been provided to access the splice totalote: Do not cut the cable at the reel until the entable
has been tensioned to its final sag and tension.

Before tensioning the cable to its final sag amitn, ensure that all intermediate stringing bdoickthe span are in
place and of the proper size to maintain the mininiend diameter of the cable. See Tables 2 - théorequired
stringing block diameters.

Attach a temporary dead end at the next dead eatidn. Make sure the temporary dead end is ledtér enough
out from the structure to take up all of the slemffuired for final sag and tension. Dependingheanamount of slack
that is taken up, it may be necessary to secureathie on the opposite side of the structure totaiai clearance in the
adjacent span.

Note: A temporary dead end is a dead end that is dyuifestalled for use as a pulling device. Thighis only device
that is recommended for pulling the PowerGuide®eabmid-span locations.

Attach a chain hoist or other tensioning devicavben the structure and the temporary dead end.
If the exact stringing tension is desired, or ieptensioning the cable is possible, a dynamonsdteuld used to
measure cable tension. The dynamometer shoulaskadled between the chain hoist and the tempataag end.

Use the chain hoist or tensioning device to p@ldhble to the desired sag or tension.

Hold the end of the extension link adjacent toatiachment point and position the dead end assesdidgent to the
cable to determine the location that the dead ehdevinstalled on the cable. Install the dead essembly on the
cable.

Install a temporary dead end on the cable at tip@site side of the structure and use a chain tmistlieve cable
tension on the stringing block. Remove the cabiiegng block and secure the first dead end todtnacture.
Remove the first temporary dead end and chain.h&ise the chain hoist and temporary dead end ®@opiposite
side of the structure to adjust and transitiondalele slack from one dead end to the other. iBaosiinstall, and
attach a permanent dead end on the opposite sitte aftructure.Note: When installing a double dead end (two
dead end assemblies on one structure) sufficicbie cdack should be provided so that the cablenassia gentle
and uniform curvature between the two dead endBowitcontacting any obstructions. A double dead isn
required at each splice location, slack storagation, and locations where the line angle excedifso? 30°
(depending on the attachment hardware) due to esanglirection or elevation.
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)

K)

After both dead ends have been installed and attbtththe structure, release the tension on thainémy temporary
dead end and remove it and the chain hoist. Tille should now be at the desired long term sageargion

At cable storage locations, slack cable must bkeghdfom the reel to the slack storage locatioA.temporary dead
end must be placed in the span in the directichetable reel. The position of the temporary deatlis determined
by the amount of slack cable that is needed. Angutope is then attached to the temporary deadaew the cable
slack is pulled from the cable reel to the strieetuf needed, the stringing block can be leftlatp to guide the cable.
If not needed, the stringing block can be remalihg this process. After pulling the slack cabistall a permanent
dead end on the cable and attach it to the steruciline temporary dead can then be removed argélie slack stored
as required. Some common slack storage methodsiawen in Figures 13, 14, and 15.

Repeat the tensioning procedure for each deadosatidn until the entire cable has been tensioodts ffinal long-
term sag and tension.

m) When cable tensioning is complete, secure the cabéach intermediate structure using the apprtepatiachment

hardware. OFS recommends that the cable be setuthd intermediate attachment hardware immegiatéer a
cable section has been dead-ended. Alternatigetgcond crew can secure the cable in the inteateeditachment
hardware while the dead-end crew proceeds ahehd text cable section.

Method 2 — Tensioning the Entire Cable Length Using Hydraulic Puller

a)

b)

c)
d)

)
h)

This method uses the hydraulic puller to tensiom éntire length of cable through stringing blockEhe cable
tensioner/puller is used to set the sag and terisiogach cable section between dead emdiste: When using this
method, ensure that proper size string blocks areniplace to maintain the minimum bend diameter of tie cable.
See Tables 2 - 4 for the required stringing blockidmeters.

Once the cable installation is complete, securgtiting end of the cable to the structure usirdead end assembly.
Follow the manufacturers installation procedurestlie dead end assembly. Be sure that sufficieble slack has
been provided to access the splice point.

Set up the hydraulic puller at the cable reeltalha temporary dead end on the cable betweere#igayoff and the
first structure.

Connect the pull rope from the tensioner to theptanary dead end. A dynamometer should be use@ésume and set
the long term tension of the cable based on the €2§%nd tension table.

Use the tensioner to pull slack cable until theylterm tension is reached.

After the desired cable tension has been reachedsttinging block must be removed at the firstidewead-end
location. Use temporary dead ends and cable hmiststher side of the structure to pull sufficisfdck so that the
cable can be removed from the stringing block. ¢#sédion and do not violate the minimum bend diamet the cable
when removing the cable from the stringing blodter removing the cable from the stringing blotike dead end
assembly can be installed per the manufactureteamemendations.Note: When installing a double dead end (two
dead end assemblies on one structure), sufficaliecslack must be provided so that the cable assungentle
and uniform curvature between the two dead endswitcontacting any obstructions.

After the first double dead end has been instatlpve the temporary dead ends and chain hoists..

Working towards the cable reel, repeat the profmesadditional dead end locations.

At slack storage locations, the cable slack mugtlied from the cable reel before the second @ealdis installed.
Before pulling slack cable, the temporary dead anithe cable reel must be removed. While pulliagkscable, the

cable tension should be minimal. Maintain onlywgtotension to clear obstructions. Utilize propguipment during
this process to maintain the cable minimum benchéier.
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j) Install a temporary dead on the cable in the spamrds the cable reel. The position of the tempodaad end is
determined by the required length of slack cat#\&ach a pulling rope to the temporary dead end@ritthe cable
slack from the cable reel to the structure. Ifdeek the stringing block may be left in place tidgithe cable. If not
needed, the stringing block can be removed. Omeedquired cable slack has been pulled, installsmture the
second dead. The cable should now be at theeddsing term sag and tension.

k) Remove the temporary dead end and store the dableas required. Some common slack storage me#redshown
figures 13, 14, and 15.

[) Repeat the tensioning procedure for each deadosatidn until the entire cable has been tensioaéts ffinal long-
term sag and tension.

n) When cable tensioning is complete, secure the cabéach intermediate structure using the apprtepatiachment
hardware. OFS recommends that the cable be seruthd intermediate attachment hardware immedgiatéer a
cable section has been dead-ended. Alternatigetgcond crew can secure the cable in the inteateeditachment
hardware while the dead-end crew proceeds ahehd ttext cable section.

Applicable Documentation

IP-006 —PowerGuide Sheath Removal

IP-013A —Pulling Grip Attachment Procedure

AN-200 —Minimum Information Necessary to Design the Powad8 ADSS
Electric Field — Considerations When Placing ADSS Optical Fiberl€ab
AN-810 —Electrical Stress Mechanisms

AN-811 —Recommendations for Electrical Stress Mechanisms

AN-812 —Recommendations for Vibration Damping

To obtain documentation please contact OFS at 1F#8& Help (888-342-3743) or visit the OFS website
at www.ofsoptics.com.
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Figure 13 — This slack storage method can also berfigured for H structures and steel lattice towers
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Figure 14 — Cable storage loop using tie-wraps. This stragthod is generally used for distribution appilices or for

transmission line applications where e-field spaotentials are < 12 kv and where tracking resistheith materials are
not required.

Figure 15— Cable storage using “snow-shoes”. This storagthod is generally used for distribution applimasi or for

transmission line applications where e-field spaotentials are < 12 kv and where tracking resistheith materials are
not required.
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