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Creating Bundled Cable files for PLS-CADD and PLS-CADD/LITE

In PLS-CADD and PLS-CADD/LITE, cables arranged in a bundled configuration can easily be modeled. These multi-
wire bundle configurations can be modeled as a single cable by creating a cable (*.WIR) file using Sections/Cable
Files/Create Bundled Cable File... based on configurations shown in Figure 1 below. These configurations include
a) two identical conductors twisted in a pair, b) a cable lashed onto a messenger, and c) two or more insulated
cables supported by a messenger. This Technical Note will provide a brief overview of these common
configurations and describe how to input some easily determined properties to create a single *.WIR file. This
topic is also covered in section 9.2.1 of the PLS-CADD User’s Manual, and additional PLS resources are also

provided throughout this Technical Note.

a) Twisted Pair b) Lashed Bundle c) Spaced Bundle
Messenger Messenger

DEPTH —

Conductor

.Stressed Cable Unstressed Cable

Figure 1: Cables in Bundles
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Introduction

It helps to think of the cable bundles in Figure 1 as a system with stressed cables, unstressed cables or a
combination of the two. Depending on the configuration of the cable bundle, there may be only stressed cables
(a) or unstressed cables supported by a stressed cable (b and c).

e Unstressed cable(s) contribute weight, wind and ice loads to the system, but they are not subject to
tension.

e Stressed cable(s) carry their own weight plus any weight from ice and are also subject to wind loads and
tension. When supporting an unstressed cable(s), PLS-CADD uses the stressed cable to determine sag and
tension.

Before creating a bundled cable, start with an existing *.WIR file for the subconductor of the twisted pair, or start
with the messenger *.WIR file for lashed or spaced cables. Many *.WIR files can be downloaded exclusively from
within the PLS-CADD. Please visit the Cable Models section of our website for a list of cable files provided by
various manufacturers and instructions for downloading within the software. If needed, a *.WIR file can be created
as discussed beginning in section 9.2 of the PLS-CADD User’s Manual.

In the following sections, we will demonstrate how to use the preferred method, Sections/Cable Files/Create
Bundled Cable File..., to build the various cable bundles. The same results can be achieved in the Sections/Cable
Files/Edit Existing Cable File... menu (or Sections/Edit Existing Cable File... in PLS-CADD/LITE) by modifying the
appropriate properties. Refer to section 9.2.1 of the PLS-CADD User’s Manual for guidance using that method.

For all configurations in Figure 1, the number of “conductors per phase” in Sections/Modify should be left at “1”
since this is representing an equivalent single stressed cable in the case of Figure 1la and the single stressed
messenger cable in Figures 1b and 1c. Likewise, the rendered conductor in PLS-CADD when it is strung does not
look like the bundle, but it will behave like the bundle for the purposes of sag-tension and structure loading.

Twisted Pair

First, go to Sections/Cable Files/Create Bundled Cable File... and select the single subconductor (source *.WIR
file) for the Twisted Pair conductor. We will use Drake.WIR (795 kcmil ACSR 26/7 Drake). From there, PLS-CADD
will populate the Diameter (D), Unit Weight (UW), Cross Section Area (AT) and Ultimate Tension (ULT) from the
source *.WIR file and apply modifiers as shown in Table 1 to obtain properties for the Twisted Pair bundle as
shown in Figure 2.

A description, manufacturer, stock number and size label can be typed into the fields, and a cable type can be
selected from the drop-down menu. Press OK and PLS-CADD will save a new *.WIR file with the information in the
description field.

If the source *.WIR file contains thermal and electrical properties, PLS-CADD will ask whether to clear these
properties (Yes) or leave them unmodified (No). Regardless of the selection, the thermal and electrical properties
can always be modified in the Sections/Cable Files/Edit Existing Cable File... menu. If thermal properties are being
used, reduce the resistance values by half the resistance of a single subconductor, and multiply the heat capacity
values by twice the heat capacity of a single subconductor.
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Table 1: Twisted Pair Conductor Physical Properties

Cross section area, AT:

Twice cross section area of single subconductor

Outside diameter, D:

Because the diameter exposed to the wind changes continuously along
the conductor, an average equivalent circular diameter equal to 1.64
times the subconductor diameter can be used (Roche, J.B. et al., "T2
Wind Motion Resistant Conductor", IEEE Transactions on Power
Apparatus and Systems, Vol. PAS-104, No. 10, Oct. 1985). According to
the reference, the equivalent diameter will also provide a good
estimate of ice load based on ice thickness.

Unit weight, UW:

Twice unit weight of single subconductor

Ultimate tension, ULT:

Twice ultimate tension of single subconductor

Number of independent cables, N:

One

Stress-strain and other properties:

Same as those for single subconductor

Number of conductors per phase:

One or select ® (single wire) for Bundle Geometry

Create Bundled Cable

[0 ]

Create a new cable file for a bundled cable bazed on an existing cable file for the subconductar of a twisted pair or the meszenger for lazhed or gpaced bundles.

Select the type of bundle cable to build: Twigted Pair

Conductor

w |Selec:t the subconductor; | | drake |

Subconductor Cable U W AT U LT
[harmeter Urut ‘e eight Crozz Sechion Area Ultimate tenzion
D [in) 1.108 (bt 1.034 [in"2) 0.7264 (Ibz) 31500
Hodieo 2xUW 2 xXAT 2 X ULT
& @ &
Diarneter Factor - N =
1.64x D184 Why 1.547] = g i
? Bundied Cable - Total Values W A J v
: Dharneter Urat ‘weight Crogz Sechion Area ltimate tenzion
@. = upe(in) 1.81712 (bs/ft) 2188 (in~2) 1.4528 (Ibs) B3000
| Dezcription | |Drake_Twisted_F'air|

|Manufaclurer| |Cyberdyne |

| Stock Numbarl |829139?| |
| Cable Type | |m:smT-z w || Size Label | | 2 % 795 kemil 26/7 Drake

Figure 2: Creating a Twisted Pair [0k | | Cancel
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Cable Lashed onto a Messenger

One or more cables can be bundled with a messenger and secured with a lashing wire. These are commonly
installed at low to medium distribution voltages and in telecommunication applications. The messenger is the
stressed cable, and the lashed cable is the unstressed cable. To create a lashed cable bundle, we need the physical
properties of the messenger and lashed cable as noted in Table 2. We will use 3_8EHS.WIR (3/8” EHS Steel) as the
messenger and Paw-Paw_Poly CLW.WIR (556.5 kcmil covered AAC conductor) as the lashed cable.

As shown in Figure 3, in the Sections/Cable Files/Create Bundled Cable File... menu, select “Lashed Bundle” from
the drop-down menu, then select 3/8” EHS Steel for the messenger. Next, enter the appropriate Paw Paw
modifiers for additional diameter and additional unit weight. Once these values are entered, PLS-CADD will
calculate the total values for the lashed bundle.

Table 2: Lashed Bundle Physical Properties

Cross section area, AT: Cross section area of messenger

Outside diameter, D: Because the diameter exposed to the wind changes continuously along
the conductor, an equivalent circular diameter should be used. That
equivalent diameter will be used to determine the ice load based on ice
thickness.

Unit weight, UW: Total unit weight of messenger plus supported cable

Ultimate tension, ULT: Ultimate tension of messenger

Number of independent cables, N: One

Stress-strain and other properties: Properties of messenger

Number of conductors per phase: One or select ® (single wire) for Bundle Geometry
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Create Bundled Cable ]

Create a new cable file for a bundled cable bazed on an esxsting cable file for the subconducton of a twisted pair or the messenger for lashed or spaced bundles.

Select the type of bundle cable to build: Lashed Bundle | Select the messenger: |
Messenger Cable uUw AT ULT
M esse n g e r Diameter Uit W eight Cross Section drea Ulimate tension
®- *D["] 036 (bs/it) 0.273 < = @ (in"2) 0.0732 (Ibg) 15400
B Modiiets + . & L]
: T UW«-@® . .
u Additional Additional i = .
= Diameter Uit Weight = . =
@ $Din) 0982 (lbs/i) 0.6134 = . .
. Bundled Cable - Total Values - - -
(] Diameter Unit \Weight = Cross Section Area Ultimate tension
@===pin) 1.342 (bs/it) 0.5924 o o @ (in"2) 0.0752 (Ibg) 15400

=S\@|e Al = [ Desciption | (38 EHS PAW PAW LASHED BUNDLE |
el : [Manulacimer] [Rekal |
[ Stock Number| |2w33K5 |
[CableType | [sac/tlw - |[SieeLabel | [3/87EHS xPaw Paw AAL CLW

Figure 3: Creating a Lashed Bundle
0K Cancel

Cable(s) Supported by a Messenger

A messenger wire can support one or more cables in what is commonly referred to as a spacer cable system. The
messenger cable is attached to the structure, and spacers are used throughout the span to suspend the cables
and maintain separation distance.

To create a spaced cable bundle, we need the physical properties of the messenger and conductor as noted in
Table 3 on the following page. We will use 3_8EHS.wir (3/8” EHS Steel) as the messenger and Paw-
Paw_Poly CLW.wir (556.5 kcmil covered AAC conductor) as the lashed cable.

As shown in Figure 4 on the following page, in the Sections/Cable Files/Create Bundled Cable File... menu, select
“Spaced Bundle” from the drop-down menu, then select 3/8” EHS Steel for the messenger. Next, enter the
appropriate Paw Paw modifiers for additional diameter, additional unit weight and, if known, distributed unit
weight for the spacer hardware. Once these values are entered, PLS-CADD will calculate the total values for the
spaced bundle cable.
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Create Bundled Cable

Create a new cable file for a bundled cable bazed on an esxsting cable file for the subconducton of a twisted pair or the messenger for lashed or spaced bundles.
Select the type of bundle cable to build: Spaced Bundle - | Select the messenger: |

Messenger Cable
esse n g e r Diameter Unit \Weight Cross Section Area Ultimate tension

[

Uw AT ULT

’_ =L .,,D[n] 036 (bs/t) 0.273 g .. (in"2) D.0792 *. (Ibs) 154004.
- Modifiers + * - . =
= Mumber of Additional Cables = Diztributed Unit '/ eights =
= Altached to Messenger = for Spacer Hardware 7 [IbeftD e
- Diameter per Cable Unit \Weight per Cable ] & ‘ =

&»3 x D¢, 0382 (b 0613 4@ . i .
o BuﬂedEdJle—TulalVah.%x UW : : Optional :

Diameter Unit \Weight »  Cross Section drea m  Ultimate tension =
«xuu npp(in) 3306 s 21312 =@ (2 00752 @ by 15400€ S

[ Desciiption |  [38 EHS PAW PAMW SPACED BUNDLE |

| Sw-ckNunbetl |1azas1amn|

[CableType | [sac/ow - |[SizeLabel | [SBEHS »3 PAW PAW

Figure 4: Creating a Spaced Bundle 0K Cancel

Table 3:

Cables Supported by a Messenger Physical Properties

Cross section area, AT:

Cross section area of messenger

Outside diameter, D:

Equivalent diameter equal to the sum of the diameters of all the cables in the bundle
(diameter of messenger plus 3 times diameter of conductors for the situation in Figure
1c).

Unit weight, UW:

Total unit weight of messenger plus supported conductors and, optionally, the
distributed weight for the spacer hardware

Ultimate tension, ULT:

Ultimate tension of messenger

Number of independent cables, N:

Number of spaced cables in bundle (4 for situation in Figure 1c). This number is used
internally for the calculation of ice and wind-on-ice loads which take into account the
fact that each cable in the bundle is subjected to a coating of uniform ice thickness

Stress-strain and other properties:

Properties of messenger

Number of conductors per phase:

One or select ® (single wire) for Bundle Geometry

Special consideration for depth of
bundle:

You should take into account the vertical dimension of the bundle (DEPTH in Figure 1c)
when checking vertical clearances. This can be done by lowering the bundle
attachment point by the length DEPTH (for example by using longer suspension
insulators) or increasing the required vertical clearance by that amount.
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