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NEW APPLICATION SOLUTION FOR ELECTRIC LINE DESIGN

Karel Nohi¢, Lucie Nohacova

ABSTRACT

Approach to design of outer electric lines has changed in last years very significantly.
Especially new demands in branch reliability should designer keep in mind. These new
requests are basis of new European and national standards. To simplify design layout,
automate verification of all rules and limitations and minimize mistakes computer application
was devel oped to solve these tasks.

1. INTRODUCTION

Design of outer electric lines is very complex problem, which ammtsolving questions
not only in branch electric network, but also in branches mechanicahsioneng, geodetic
measurement, reliability optimalization and environment consideratienalBe of that a
computer tool aiding to deal common tasks in main steps of desigrdevatoped and
programmed.

Application “Electric Line Design” integrates these steps:

* Import of measured data of terrain in three dimension coordinatensystith
possible additional information, like point name, comment of height point

» Graphical interactive pylon positioning, including selection of pylon amd type,
choice of basic horizontal wire stress and many other parameters

* Calculation of wire stress in different temperature and overlaaulitons for
verification of maximal possible wire stress limitation andkimmal pylon interval
to keep distance between wires over minimal adequate value accorgdungposed
conditions

» Calculation of wire stress, wire height and other parametessrefshape between
pylons to respect minimal distance of wire to every terrain important points

* Calculation of installation table of wire stress and deflection demanded
spectrum of temperatures

* Graphical export of created design in form suitable for many @paplications to
simplify project documentation

2. APPLICATION DESCRIPTION

Described application was developed in Borland® Delphi® for Microsoft® Wisd®w
Version 10 Turbo Explorer Edition.
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Application layout includes two main windows: Starting window and graphdesign

windows plus few additional windows.

Starting window allows basic computation parameters managemént,ogerations

including data import and launching other parts of application:

E3 Navrh venkoyniho vedeni

Soubor  Editace  Graficky ndwrh  Mastaveni Mapovéda
=| 8| S| @ 2| % Dled £ | 2] Y

Ohlast vwétru dle wétrné mapy Vh = 22.5 mis

Stupen namrazy dle mapy je HNO

Typ vodidée je 16 L1Fed

Foeficmient teplotni roztafnosti Alfa = 1.871E-5 1/stupen C
Modul prufnosti E = 30000 MPa

Mérnd tiha Gama = 34409 N/m3

Dovolené namihani 114.8 MPa

MNérna pewvnost 0 MPa

Prifez wodiée 3 = 17.51 mm2

Primér wodiée d = 5.4 mm

Vyska zavésného bodu hl = .34 m

Rozpéti stoZari L = 0 m

Zakladni w¥podtova teplota Thetal = -5 stuphll Celsia
2aHadni vipattova teplaka [stupné Celsia]: Minimalni vypottova teplota Thetal -30 stuphan Celsia

f=] Maximalni wypodtova teplota Thetald 40 stuphai Celsia

Minim&lni wypoctova teplata [stupné Celsia]:

e

Rozsah teplot tabulky [stupné Celsial:

d -30
Do (=)

Krok |10

Spustit wypodet

Imported 3D terrain data must be in ASCII file format, position and format of data are

arbitrary adjustable in application configuration file. File containing point number, 3D
coordinates and point name can for example have following format:

201 -909.256 611.315 303.395 meadow
202 -951.106 627.228 303.752 high point
203 -982.338 639.393 303.961 ditch

From basic window also editor of all tabular input data can be started. Here database of

usual wire and pylon parameters, frost area parameters and wind area pareaneber

changed and new elements in database added. For example pylon parameter editing looks

following:
Znateni Wiska Tvp Rozked Rozted Rozted 2 Roztet Z
[-1 [m] zavEsy horizontalni wertikalni horizontalni wertikalni
JB 9. kM L YPA 58.34 i 1.38 o a [u]
JB 9. kM T kat.zav ;8.02 K 1.43 o a [u]
JE 93k delta NRYE.Z i 0.51 1.2 0.6 1
piidet féek. | Odstronit Fadek | vt faek | Konec Editaru

Graphical design window allows almost all other operations: Pylon type and position
management, wire type and basic stress selection, line refraction angleh@bes wind area
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and frost area selection, distance marker adjust, temperatures and conditioas$dnsit
computation and for displaying selection, graphical scales adjust and remainsngf part
application launch:

E3 Graficky navrh vedeni

Zména méfitka  ZmSna stojany  Zména pozice stoférny Tisk Wipodet montadnitabuky Export Mastaveri Mipovda

Typ stoddru; Typ: Typ vodice: AKtUAIN stoZér:  Pozice stofanu: Ohel lomu:  Oblast witru: Stupefinémrazy;  ZéKadni namahani:
[18 9. T kot 22 ~| Kk [FofiLaFe =l I e ﬂ - | f1en 25 -| o ~| e
Rozpéti stodérli = 80 m Rozdil vEek stofarl = 0.4173 m ¥ Rel. pozice [-¥pocet na: Zobrazenina:
_ & 54N & BN
[% Ukazovatko vedalenosti [5 Witpodet monkaEn tabulky na -5 stupiia + K
5 40

Mazimaln dowolené rozpéti: 136,45 m uréend pro ref. podminky -5+M s parametrem C=1103.3 m 5 EEick Beb =5
P P B ¥ P [ suteresiby Tisk mank&Znich listd | Odebrat stoZar ‘
Horizonkalni méfitka 1 [pfm] + - Vertikalni m&itko 10 [pfm] + - Wpotiet montaZni tabulky ‘ Piidat stoZar ‘
JEs

s0.00m 5
100,00 m 3\70_-00)4\_/\__, o

80.00m 2

t

305 louka
306 lauka
307 sloup-prih
332 nasep
333 lauka
334 louka

193 sloup-prib
204 sloup-prihy
285 sloup-prih
256 sloup-prih

192 louks

201 louka
202 louka
203 louka
219 louka
220 louka
221 lauka

During line creation progress all Similarly if maximum pylon span is
necessary calculations are made. Whenexceeded and so wire deflection is bigger than
maximum wire stress is exceeded, then allowed for current pylon and minimal wire
specified basic stress is showed in red distances, than wire is painted in red.
box. At the same time information i , o .
message about error reason is showed in ;
window.

7 akladni narn&hani:
I
Prekrofeno pro -5 +M

Prekrofena pro -30

Here exceeding for temperature®®
plus overload and for -3T is showed.

193 sloup-prih
201 louka
202 louka
203 louka
204 slaup-prih
219 louka
220 louka

Adequately in generated calculation report all forbidden values of stress &esiméth
triple exclamation marks following:

Teplota Mech. namahéani Pruhyb ParametrC
Tenperat ure Wre stress Wre deflection C- Par anet er
[stupné C] [MPa] [m] [m]

-30 116.32 11! 0.98393 3423. 2

-20 104.08 1.0997 3062.9

-10 92.433 1.2382 2720.2

0 81.589 1.4028 2401.1

10 71.764 1.5948 2112.0
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80 34.599 3.3080 1018.2

-5+N 110.00 M 2.2202 1517.1

And of course also in installation tables are improper values recognizable:

Namahani vodice [MPa] Vodié: 70/11 AlFe

Rozpéti/Teplota | 30 20 10 0 10 20 30 40 50 60 70 80 54N
70m 1304 1256 |111.0 |9831 |8492 |71.88 |5044 |4804 |3832 |30.78 |2537 |2150 |110
75m 1386 1248 |111.2 |97.64 |84.36 |71.46 |59.24 |48.15 |38.78 |31.53 |26.28 |2255 |110
80m 1377 | 124 1104 |96.03 |83.76 |71.02 |59.03 |4825 |39.23 |3225 |27.15 |2347 |110

Finally application can create export of line layout for CAD (&tample AutoDesk
AutoCAD, Bentley Microstation and even some free CAD systemsvawlers) in DXF
format. This is very suitable to use this feature for easy grgjecumentation making.
Exported line and terrain data in Solid Edge tools show next pictures:
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#l Solid Edge 2D Drafting V20 - 7D Model - [Priklad8A]
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4. CONCLUSION

New application for line design makes construction, verificationutation, project
documentation and installation data table creating easier and. fl@stde that it reduces
possible mistakes in respecting all new standards.
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