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ACES
ADVANCED CABLE ENGINEERING SYSTEM

A unigue software tool to help
engineers select the optimal cable
design along with the associated
accessories.




ACES
ADVANCED CABLE ENGINEERING SYSTEM

Key features:

L/ Q .
Cﬁ online PN /fﬂ\bsolutely Quick
- ree registration
=Y Fast Simple / Made with
Qgé' . P love

Option to:

e save your project
e download technical documentation
e get sag and tension calculation

ACES was developed by Incab in partnership with Preformed Line Products,
and we very much appreciate their assistance.



https://incabamerica.com/aces/

ACES
ADVANCED CABLE ENGINEERING SYSTEM

There are 2 main versions of ACES:

o for OPGW: Optical Ground Wire
o for ADSS: All-Dielectric Self-Supporting

Optical cable ACES  Fir

HHsoB® Lo h NS d G

ACES : Advanced cable engineering system

ACES OPGW ACES OPGW ACES ADSS ACES ADSS
complete system cable selection only complete system cable selection only
Features:
Ve, =] s
design calculation cost estimates specifications generation optimal cable selection

able Engineering System (ACES) is a unique software tool to help engineers select the optimal cable design along with the associated accessories, including dead-ends,

Y leads, splice closures and dampers

o help engineers and planners prepare cost estimates, generate a complete bill of materials, determine reel lengths, and plan logistics

pse contact our Incab proj neering team for assistance or Lo verify cal

on results for your project: acesqir

ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance.

N

Incab

© Incab America LLC 2007-2020 Optical cable Knowledge base If you like it

oo



ACES
TECHNICAL NOTES

Effect of the span length and sag tension on the cable condition

Tension Max. Tension

(S/2, D)

(end support)

D (sag at belly)

Span /

Loading
(weight, ice, wind)

N

According to IEEE Sag-Ten Tutorial



ACES
TECHNICAL NOTES

Sag-tension envelope

Span Length

€ e e s>

Initial Installed Sag @ 15 C

Final Unloaded Sag@ 15 C

Sag @ Max Ice/Wind Load

Minimum clearance

Minimum Electrical
Clearance

GROUND LEVEL

According to IEEE Sag-Ten Tutorial



- ACES OPGW

e cable selection only
e complete system (lengths, sags,
loads, accessories)

Incab

Opticalcable ACES FindaRep Knowledge base Abou

ACES : Advanced cable engineering syste

ACES OPGW ACES OPGW ACES ADSS
complete system cable selection only complete syst

Features:

Z 2 &

design calculation cost estimates specifications generation optimal cable selection

Our Advanced Cable Engineering System (ACES) is a unigue software tool to help engineers select the optimal cable desi
suspensions, down leads, splice closures and dampers.

ACES will also help engineers and planners prepare cost estimates, generate a complete bill of materials, determine reel |




ACES
OPGW CABLE SELECTION ONLY
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to get the optimal OPGW: SENCE PR

. ACES OPGW cable selection only

Automatic selection of OPGW, fittings and splice closures

Show hint
Fiber count
36
12
16 et minimums for the MRDT or RBS that you need and the fault current capacity. If you do not know the MRDT or RBS that you
24
36 >
48
60
72
96 MRDT, b [?]
144 L4 Enter the MRDT
L] Fault Current Capacity, kA®s [7]
Enter the fault current capacity
200 ° * ® OPGWCI[?]
® OPGW CA [?]
» b ® OPGWS (7]
2 B ® ® OPGW AP (7]




ACES
OPGW CABLE SELECTION ONLY

Select your OPGW as a point on the graph below. You can set minimums for the MRDT or RBS that you need and the fault current capacity. If you do not know the MRDT or RBS that you
need, then click on “Select OPGW by tension”.

Select OPGW by

2. Choose tension and loading il i

Standard NESC Load Conditions By climate map By state and city

conditions (by NESC)

Arkansas, Little Rock (AR}

Heavy
e (NC) Texas, Garland (TX)
Arizona, Glendale (AZ)
Unique interactive map:
Just click the right region or start
O typing the name of your state or city!
MNorth Carolina, Win 1 (NC)
Maximum span length between structures, ft Specify the maximum distance between two adjacent structures, either suspensions or dead-ends. This distance together with the installation location
. will determine the maximum rated design tension that the OPGW will have to withstand throughout its entire service life
Enter the maximum span length Examgle
10 potes. Distances between them: 750, 600, 600, 950, 750. 750, 600, 600. 750 feet. For this example, enter the distance: 950 feet {the maximum of all
the distances),
lameter
Select the type of OPGW on the graph
Jsing MRDT Using RBS
. MRDT, b [7]
250 L Enter the MRDT
® Fault Current Capacity, kAls (7]

Enter the fault current capacity



ACES
OPGW CABLE SELECTION ONLY

3. Enter fault current capacity

Select the type of OPGW on the graph

Using M Using RBS
MRDT, Ib [7]
L] L] L]
Your Opt” I Ial Cable IS “ l gl i s | 11963 x|
* H Fault Current Capacity, kA®s [?]
th N N - =
€ green Zone. |
200 ] ® ® | ® QPGWC (7]
® 5 OPGWCAI?]
w L ® OPGWS[?]
e
s - e ® 0PGWAR(?)
2z 150 L8
g I e s 1 CPGW meets the specified requirements
a [ ] and is optimal
(5]
< ! ; OPGW exceeds the specified requirements
E ° | m i
3 ! - i OPGW does not meet the specified
Lﬁ: 9,‘. TS ST T ¢ e d s 2 s L] } kbt
2 L] i &
@ o L)
e L ]
1 (]
Convenient chart — no more i+ e -
® ] L ]
awful tables!
@ ' . |
L ]
L
ot | i
4,000 5.000 ‘ 14,000 19,000 24,000 29.000 54,000
11963
MRDT, b
/\ Calculation results from ACES are recommendations for project estimating purposes and may not be suitable as a final engineering work product
§ ! Please contact our Incab project engineering team for assistance or to verify calculation results for your project: +1 833-344-6222 or
\ ;; aces@incabamerica.com.

ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance,

© Incab America LLC 2007—2020 Optical cable Knowledge base If you like it:
640 107th Street
Arlington, TX 76011

ACES About us



ACES

OPGW CABLE SELECTION ONLY

Download your datasheet with
cross section and all necessary
parameters!

ACES OPGW | :niiis;
Engineering System




ACES
OPGW COMPLETE SYSTEM
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Optical cable ACES FindaRep Knowledge base Aboutus Contacts

to your draft project:

1. Select your OPGW design

ACES ADSS cable selection only

* Automatic selection of accessories (OPGW, fittings, splice closures)

* Calculation of manufactured lengths and automatic positioning of splice closures along the cable route
* Calculation of vibration damping schemes

* Calculation of loads and sags in case of maximum icing and wind

* Calculation of installation tables

+ Specifications and cost estimates

Save =] Open

Step 1. ACES OPGW selection

h hin

Step 2 Step 3 Step 4 Step Bill of Material

Fiber count

Select the number of fibers

Select your OPGW as a point on the graph below. You can set minimums for the MRDT or RBS that you need and the fault current capacity. If you do not know the MRDT or RBS that you
need, then click on “Select OPGW by tension”.
Selec

OPGW by tension

Select OPGW by diameter



ACES
OPGW COMPLETE SYSTEM

Stepl |

2. Create your own optical line Step 2. Cable route layout

Selected: OPGW AP 36U (3x12) 15.7mm 123kA2-s 130kN

in a few minutes or upload it —

Total number of spans

In Excel file ;

“U-Bolt Dead-end” or "Formed Wire Dead-end™? U-Bolt
What type of suspension? Bolted
What type of grounding wire do you prefer? Alurminium
Length of route along the towers, it 4100
Number of towers with tension clamps without splice closures, pc o
Nurnber of towers with tension clamps with splice closures, pc 3 LT ._; HW
Number of towers with standart suspension clamps, pc 3 MP
Number of towers with double suspension clamps. pc ]
OPGW cw'e‘:':mm Iz‘::;‘m of ::::::f:‘f‘ ::':::r;:: Grounding  Cabie service OPGW construction length. ft 7]
Span Tower ~OPGWfming  suspension  closure [7] : Lol : ; camp  lengthattne  (MAXmanufactured length - 16,372 ft)
Span length instafiation Type of tower [?]  point for poles point for side ora
Frumber number type [7] height, ft connection % . 5 adapters for end of the
| Enter schome | TOF One cable Wiidcad-eod | FRmpension | -SommnM pbd | g sawers s o i Increasing factor, X 7] | 2
end), ft (] poles (7] for baiting (2T) y =
Enter values for all tlowers 65 500 Wood Pole v | H # | 2t | free [~
65 | s00 Wood Pole 2T | Free
= — 4,060

&5 Wood Pole PlIL 2T | Free

&5 | Mewipoe - P 2T | Free

65 v 500 | LawceTower - | L Free I~

= £ ! 2122
65 Wood Pole Pl IT | Free
&5 v 500 | wwood v | m 21 | free




ACES

OPGW COMPLETE SYSTEM

Clear visualization

Number of towers with tension clamps without splice closures. pc o
Number of towers with tension clamgs with splice closures, pc 3 | HW
Number of towers with standart suspension clamgs, pc 3
Number of towers with double suspension clamps, pc o
vow | gr O e ot e | ot [ x| AN v et
Span Tower OPGWHitting  suspension  closure [7] ’ clamp lengthattne  (Max manufactured length - 16,372 ft)
Span length instaliation Type oftower [7]  point for poles point for side or &
numBer number type [7] height t  connection adagtersfor | end of the
| Enter i one ol W Stnd-end | | spene erminalpad e towers  route. f Increasing factor, % 71 2
=l whens end), ft (4] poles [7] for bolting (2T) 5 ¥ z
Enter values for all towers 65 500 Wood Pole [v|m Pln | 27 | Free v
] 55| D 65 v 500 Wood Pole T | Free
1 | o000 | - : : 4,060
1 [} | os [13 Wood Pole ~ Pl | 27 | Free
2 | a0 | - - 1 1 |
-~ 2 o | 55| DS 65 Metal Pole P | 27 | Free
3 | 1.200 | : = = — y — =
— = 3 o|ss os [ v 500 | LaticeTower ~ | |v|H | 27 | Free v
4 | 500 | — —_— - : —_— 2122
4 o 65 Wood Pole Pl | 27 | Free
5 | s | ) - ) .
59 oS &5 vl 500 || ‘H-weod |v|w | 27 | Free
J, | Download the tower scheme, xlsx
- ~

nendations for project estimating purposes and may not be suitable as a final engineering work product
fing team for assistance or to verify calculation results for your project: +1 833-344-6222 or

hip with Prefarmed Line Products, and we very much appreciate their assistance

D-0 §S-1 §S-2 SS-3 $S-4 D-5

Next step Knowledge base If you like

B Linkedin W Ti
About us

_ Privacy Policy
Contacts

Website creation:

made with love by Yep!, 2018




ACES
OPGW COMPLETE SYSTEM

seor [{ sepz | {ERRR seos | seos | suorvners
3 . Ca lcu lat i on Of Manu fa Ctu rEd Step 3. Calculation of manufactured lengths

Skip this step
le n g t h S Selected: OPGW AP 36U (3x12) 15.7mm 123kA2-s 130kN
Recommended reel For automatic cable winding, select the reel and press “Automatic winding”, For manual winding, drag the manufactured cable lengths onto the
RM1-60.32.32 (reel capacity — 9,305 ft) requredrecs
Automatic winding >
H NRW2-58.32.28 - NRW2-66.36.36 - NRW2-72.36.36 NRW2-84.42.48
9,436 ft 12,940 ft 14,787 ft 18.481 ft
Choose steel reels if the reels will be stored ocutdoors unprotected for more than 3 - 6 months or for lengths over 20,000 ft
RM1-60.32.32 RM1-66.32.36 RM1-72.36.40 H RM1-78.36.48 RMT1-84.45.42
H 9.305 1t H 11,529 ft H 15.256 ft 15929t H 26,6341t
Reels with wound cable Unwind allthe reels  Manufactured lengths
Automatic cable winding! w-
. 60.32.32
9.305 1t
O Filled 66% free 34%
6,182 ft 31221t
1X 2%
Results of winding
OPGW manufactured length Reel Length, ft Weight, lb
Manufactured length 1 RM1-60.32.32 6,182 3.765
Total 6,182 3,765
Rd Download winding results, pdf

/\ Calculation results from ACES are recommendations for project estimating purposes and may not be suitable as a final engineering work product.
\ ), Please contact our Incab project engineering team for assistance or to verify calculation results for your project: +1 833-344-6222 or
®

aces@incabamerica.com.

ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance

Incab



ACES
OPGW COMPLETE SYSTEM

Stepl | i Step2 | Step3

4. Calculation of tensions and
sags automatically in one
click!

Bill of »

Step 4. Calculation of tensions and sags
Skip this step
Selected: OPGW AP 36U (3x12) 15.7mm 123kA2-s 130kN

Standard NESC Load Conditions: Light. Change

e saecn Calculated span ot intial boad by defautt
Numbers < Initial sag n the -
= Initial Initial sag in the . Maximum sag Maxirum
c:'i:l':“ 'l‘::q;; T: Towers  Length.ft hsu::':” Ginswailation]  longest span of :o":-q::;pa‘nu: Tmu:,mg‘h' relative tothe Sag after drawing. ft horizontal sag. T;‘"Tum "
y . heg load, b [7] the AS. ft o : current tower, ft ft aduialeny
the AS span length
0-1 1000 65-65 4,578 1677 1765 16.96 1672
0-3 3.000 1-2 800 65-65 4,055 24 2 4,585 1083 1145 1128 10.68
2-3 1.200 65-65 4,555 2359 2515 237 241
34 500 65-65 2411 818 865 852 .08
3-5 1100 2,027 12 2
4-5 600 65-65 2.386 18 1238 12.06 173

/N Calculation results from ACES are recommendations for project estimating purposes and may not be suitable as a final engineering work product
] Please contact our Incab project engineering team for assistance or to verify calculation results for your project: +1 833-344-6222 or
\_ /4 aces@incabamerica.com,

Incab o ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance

@ Incab America LLC 2007—2020 Optical cable Knowledge base If you like it:

640 107th Street D Unkedn W Twest [ Face
ACES About us

Arlington, TX 76011
Phone: +1 B33-34INCAB / +1 833-344-6222 Find a Rep Contacts
sales@incabamerica.com

Privacy Policy

Website creation:
made with love by Yep!, 2018



ACES

OPGW COMPLETE SYSTEM

5. Download bill of materials
of cable and accessories In one
click!

ACES OPGW |

11

21

2.2

23

2.4

25

26

27

2.8

31

32

33

34

35

26

Cables
Optical Ground Wire

Optical closure

Optical Closure for OPGW

Splice Tray

60 mm Heat Shrink Splice Protectors, 12
pack

"FIBERLIGN® CABLE Storage 2 for
OPGW, 60" Loop"

"COYOTE® Defender 2 for 6,5" Dome
applications, Galvanized Steel 7 Gauge”

FIBERLIGN® Lattice Tower Clamp
201 Stainless Steel Band in Tote
201 Stainless Steel Buckles

Armature

Suspension Bolted for OPGW
Anchor Shackle

Y-Clevis Eye 90

Grounding wire

Lattice Tower Ground Clamp adapter

Downlead Cushion

Bill of material

OPGW AP 36U (3x12) 15.7mm
123kA%s 130kN

Incab America LLC

6,5"x17" COYOTE® Dome
Closure for OPGW with Stainless
Steel Buffer tubes

Preformed line products
Preformed line products
Preformed line products
Preformed line products
Preformed line products
Preformed line products

3/4" x.030 x 100 ft
1SO Stainless

3/4".100 per Box
1SO Stainless

Cushion Clamp, Single

Preformed line products
Preformed line products
Preformed line products
Preformed line products

Preformed line products

Advanced Cable
Engineering System

Aluminium Pipe

COYW6175001

80806033

8003509

80061195

80061194

7000400

BA206T

BU256

4700109

AS-5L

YC-5207

710010205

700011045

8003269H1

ft

piece

piece

pack

piece

piece

piece

piece

pack

piece

piece

piece

piece

piece

niece

6,182

12

16

=
=]
=

c.
>
=

=
>
=

c.
=
=

=
=
=

=
>
=

=
>
=

link



- ACES ADSS

e cable selection only
e complete system (lengths, sags,
loads, accessories)

2ering system

ACES ADSS ACES ADSS
complete system cable selection only

a

eration optimal cable selection

gineers select the optimal cable design along with the associated accessories, including dead-ends,

plete bill of materials, determine reel lengths, and plan logistics.




ACES
ADSS CABLE SELECTION ONLY

to your individual datasheet:

@)

No more awful tables!

Show hint

Is protection against rodents, including squirrels,

important for you? Please characterize your level of

concern:

l Mo danger of damage by rodents

Power line voltage:

l From 69 to 230 kV

Is it possible that ADSS could be within 1 ft of the phase
conductors or that the cable could be in an electric field

>12kV?

Yes Mo

Please select fiber count: [?]

36 (3x12)

Do you know the necessary value of Maximum Rated

Design Tension (MRDT)?
Yes No

Select loading conditions
Standard NESC Load Conditions
Light

By climate map By state and city
Alabama, Montgomery (AL)

Medium

Heavy
*) Custom
Ice thickness Wind pressure
| o8 lin 10 | it
| 203 | mm | s00 | Pa
Maximum span length between structures Specify the maximum distance between two adjacent structures, either suspensions or dead-ends. This distance together with the installation location

l ft will determine the maximum tensile load that the ADSS will have to withstand throughout its entire service life.
I 1000 Example:
10 poles. Distances between them: 750, 600, 600, 950, 750, 750, 600, 600, 750 feet. For this example, enter the distance: 950 feet (the maximum of all

l 305 | m the distances).

Initial sag in the longest span, %

E

Selected: InAir ADSS Aramid DJ-P-36U (3x12)-20kN




ACES
ADSS CABLE SELECTION ONLY

Incab America LLC
640 107" Street
Arlington, TX 76011
+1-833-34-INCAB

Download your datasheet with cross »
section and all necessary parameters! Theab

Aug-28-2020

Product Datasheet
fiber optic cable InAir ADSS Aramid DJ-P-36U (3x12)-20kN

s
% All-dielectric design %?: UV-resistant

As all-dielectric self-supporting (ADSS) cable for aerial installation between buildings and structures, or for cabling in
ground, ducts, tubes, tunnels, manifolds, on bridges and overpasses.

Design

Gel-filled loose tubes with optical fibers
Water-swellable yarns

Central strength member FRP

Outer jacket

Aramid yarns

Inner jacket

PBT solid filler rods

Ripcord



ACES
ADSS COMPLETE SYSTEM

[ HEEED
Step 2. Cable route layout

Selected:. InAir ADSS Aramid DJ-P-36U (3x12)-30kN

to get the optimal ADSS: -

Total number of spans

1. Select ADSS design

Length of route along the towers, ft 4,600
- ™ ™ ™ Number of towers with tension clamps without splice closures. pc o
B u I ld a l I n e W I h o u r I n p u d a a ittt s Sosous il conns o :
2 u t t t
Number of towers with standart suspension clamps, pc 4
Number of towers with doubile suspension clamps, pc o
G Sromr St e e R
Span o s Tower  ADSSMing  suspension Splice gt | vesarsmeet it sl length at the Tmix manufactured length - 26,247 1)
number  Pn 1eng Prmiber type [7] height, it chosure [7] L 2k % pole i end of the
st Ifor one cable with dead-end suspension e 3
L end), ft m poles [7] 2 Increasing factor, X [7]
Enter values for all towers 65 500 Wood Pole
— o 65 v 500 Wood Pote
1 100 | — —_— 5,602
—_— 1 D |55 | DS 65 Lattice Tower |
2 1000 | - | it
— 2 D oS 65 Wood Pole
3 1500 | =
= = 3 o DS 65 Lattice Tower |
4 | 1000 | o d
3 e 4 o oS 65
E 1000 | - =




ACES
ADSS COMPLETE SYSTEM

Step 1
u .
3. Calculation of manufactured Step 3. Calculation of manufactured langths
u
Skip this step
le n g t h S Selected: InAir ADSS Aramid DJ-P-36U (3x12)-30kN
Recommended reel For automatic cable winding, select the reel and press "Automatic winding”. For manual winding, drag the manufactured cable lengths onto the
NRW2-58.32.28 (reel capacity — 10,155 ft reauredreets
Automati
H NRW2-58.32.28 H NRW2-66.36.36 H NRW2-72.36.36 NRW2-84.42.48
10155 ft 139381t 18,373 ft 26,3421t
Reels with wound cable Unwind all the reels Manufactured lengths
NRW2- x
M sss22s
10,1551
tree 44%
5,692 ft 4,462 ft
1x
Results of winding
OPGW manufactured length Reel Length, ft Weight, lb
Manufactured length 1 NRW2-58.32.28 5,692 1,016
Total 5,692 1,016

Calculation results from ACES are recommendations for project estimating purposes and may not be suitable as a final engineering work product.
] Please contact our Incab project engineering team for assistance or to verify calculation results for your project: +1 833-344-6222 or
\ J aces@incabamerica.com.
Incab - ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance.



ACES
ADSS COMPLETE SYSTEM

Step 1 I { Step2 | Step3d | m Step 5

Step 4. Calculation of tensions and sags

Skip this step

4. Calculation of tensions and
sags automatically in one
click!

Selected: InAir ADSS Aramid DJ-P-36U (3x12)-30kN

Standard NESC Load Conditions: Custom. Change

Anchor section Calculated span o1 initial load Dy o
Numbers " Initial sag in the
Iinitial Imitial sag in the Maxirmum sag Maximurm
oftowers  Lengthof Suspension . longest span of Tensile strength, ¥ 2 Maxdrmum
limiting i AS 1t Towers Length, ft haight, 1t u\:;:\:lﬁm, Ioﬂqem “,:sp‘::‘ of B AS. X of the s rlvl.-u..--.-mwmrl Sag after drawing, ft hnr-(uﬂ"!l.al 3. | enical sag.
the AS L e N span iength current tower,
0-1 100 65-65 1585 15 019 117 14
1-2 1.000 65-65 4.806 4389 16.31 3565 a21
05 4.600 2-3 1.500 65-65 1109 L] 2 5.925 7765 34.47 62.72 7365
34 1.000 65-65 4.806 4389 16.31 3565 421
4-5 1000 65-65 4.806 43.89 1831 3565 4121
zip
/‘\ Calculation results from ACES are recommendations for project estimating purposes and may not be suitable as a final engineering work product
) Please contact our Incab project engineering team for assistance or to verify calculation results for your project: 41 833-344-6222 or
\_ ") aces@incabamerica.com

ACES was developed by Incab in partnership with Preformed Line Products, and we very much appreciate their assistance

© Incab America LLC 20072020 Optical cable Knowledge base If you like jt:
640 107th Street ELnkedn wTweet [ Facebook - Send

Arlington, TX 76011 ACES About us

Phone: +1 833-34INCAB [ +1 833-344-6222 Privacy Policy

Find a Rep Contacts
sales@incabamerica.com
Website creation:



ACES
ADSS COMPLETE SYSTEM

5. Download bill of materials ACES ADSS | &ioseen
Of Ca ble a nd acceSSO rieS i n One Vibration damping scheme
C li C k ! ADSS type: InAir ADSS Aramid DJ-P-36U (3x12)-30kN

Anchor section.

List of vibration dampers

Nur_r\_bers of towers Nl_,lm_b_ers of towers Span length, ft Mean o_perating Number of SVDs in SVD type
limiting the anchor limiting the span tension, lb the span
section
0-1 100 2 50509862
1-2 1,000 4 50509862
O{ 1 2-3 1,500 1,109 4 50509862
3-4 1,000 4 50509862
4-5 1,000 4 50509862
TOTAL: 18

Note:

Install SVDs according to the installation instruction.



ACES
ADSS COMPLETE SYSTEM

Save your project or open | e
the saved one. >hE 0B LS IS

You can share it with other
users, too.




ACES
ADVANCED CABLE ENGINEERING SYSTEM

Give it a go!

ACES: ‘e

What you can get from ACES OF

oy -

% B
automatic technical

selection documentation 53
of OPGW downlaads

designs

Start ACES for free!

Working since 2007

12 YEARS
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