|%METEORC}5\LC
STREET LIGHT

MeteorCalc SL

MeteorCalc SL is a CAD plugin for designing street lighting networks.

The MeteorCalc SL software implements a full cycle of design works in the electrical
networks of street lighting from determining the optimal configuration of street lighting
networks to drawing schemes of street lighting feeders and obtaining specifications of

equipment.

The MeteorCalc SL performs all required electrical calculations for designing street
lighting installations.

Website: meteorcalc.com
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MeteorCalc SL main features

MeteorCalc SL provides the following main features:

ACalculation of short-circuit currents. The minimum and maximum short-circuit currents
are calculated according to IEC60909 (last edition 2016);

ACalculation of voltage losses in street lighting feeders with an unbalanced load:

ACalculation of power sum and load currents in street lighting feeders with an
unbalanced load,;

ASpecifications and explications of equipment (poles, luminaries, cables etc.);

ASchemes of street lighting feeders. Automated drawing of detailed single-line
schemes of street lighting feeders;

ADescriptions of street lighting units. Obtaining data tables with descriptions of all used
street lighting units in the drawing;

AMulti language output into the drawing.
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Short-circuit current calculations according to IEC 60909
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The minimum and maximum short-circuit currents are calculated according to IEC 60909
(last edition 2016) for all end points in the street lighting feeders and at the main bus of a
distribution panel boards.

Short-circuit currents are calculated by application of symmetrical components for
balanced and unbalanced circuits according to the IEC 60909.

The symmetrical components method allows to calculate all types of short-circuit currents
at any point in a street lighting feeder with a high degree of accuracy.
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Voltage loss calculations at selected end points
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A street lighting feeder Is a three-phase electric circuit with unbalanced, distributed loads.

Voltage losses in street lighting feeders with an unbalanced load are calculated for each
phase individually taking into account a voltage loss in the neutral conductor.

The estimated point is located at the end terminals of the feeder cable. Results of
calculations are output in a drawing in the form of result block.
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Calculations of power sum and load currents in a street

lighting feeder
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determine the current capacity of cables and
the nominal current of protective devices.
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The program has calculation process, which Is open to

monitoring

The program has ample opportunities to
control the electrical calculations. Before
starting calculations the user can view and
check initial data of all elements of the
calculation circuit.

Every step of all the electrical calculations
(including interim and auxiliary results) can

be thoroughly checked on the user request .

The user can save a detailed report of the

calculations in an external file. All methods
of electrical calculations are fully described
In the software Help System.
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Cable: AXPK 8.6/1kV 4x5@

Total length of cable = 108.8 m

Mumber of cables installed in parallel =1

Phase Conductors = A1 58.8 mm2

Resistance per unit length of phase conductor = 8.641 mOhm/m [28C]
Temperature factor of phase conductor metal = 8.88483 [1/.K]

Resistance per unit length of phase conductor = 8.951 mOhm/m, [148C], IECAB989-6 [3]
Positive-sequence resistance of cable R(1) = 95.8988 mOhm, [148C]

Positive-sequence reactance per unit length = 8.879 mOhm/m, [58Hz]

Positive-sequence reactance of cable X(1) = 7.9 mOhm, [58Hz]

Return Conductor = A1 58.8 mm2

Return by fourth conductor

Zero- and positive-sequence resistance ratio R(8)/R(1) = 4.8

Zero-sequence resistance of cable R(@) = 3808.395 mOhm, [148C]

Bxdemal Report

Show calculation data: Detailed report. SCC calculation W Browse
S [C:\WeteorCalcSLreport be
Voltage Loss [+ Open report file after creation:
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Categories of street lighting units
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Road Lighting Poles 1

Road Lighting Poles 2

Legend

Category for SL-units

Pedestrian Lighting Poles

with a pole and arms

Category for SL-units

Park Lighting Poles

with an arm

Category for single

Bollards

luminaires or groups

Subcategory for SL-units

Floodlight Masts

Special Masts

Wooden Poles

Wall Luminaires

Pendant Luminaires

Special Lighting

Tunnel Luminaires

Ground Luminaires

Floodlights

Additional Objects

Outdoor adversting

Waiting pavilions

Existing Luminaires

Existing Luminaires
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Replaced Luminaires

Street lighting units Data Library

The MeteorCalc SL has fully edited Data
Library. The user edits the street lighting units
Data Library to create equipment and material
types necessary for work, accounting for
regional and national standards and specifics
of the task to solve.

The number of categories is fixed. Within each
category, the user can define any number of
street lighting unit descriptions according to the
needs and tasks to be solved by the user.

The Data Library has the built-in ILCOS
categorizer. The MeteorCalc SL provides total
support of LED luminaires.
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Simulation of street lighting units

A street lighting unit is a block inserted within the = — -
work layer of the program to simulate an e A12K1 + D6PP = =
electrical consumer in street lighting networks % @ )
(for example, it may be a street lighting pole with ez i
several luminaires or a single pendant luminaire, oz
etc.).
AS-2-TEST street lighting unit data
Parameter Description
Certain data from Data Library can be assigned Unit code 252 TEST [Bxamplo HA | ED7OW
. . . . Ole type example
to a block to define a street lighting unit. Conical round pole [Steel] H=8.0 m
Main arm Single arm
L=1.0 m, A=5deg, Dm=60 mm, Load=15 kg
. . . . Support R-4ABC example
The user can I’edeflne any Street I|ght|ng Uﬂl’[ Concrete base (standard) H=1.3m
A Equipment Cable connector kit + MCB 1xB10A
b I _ OC k S f rom p ro g ramos t € Luminaire type 1 x TEST-LED-70 7klm example [ 70W-LED ]
regional standards and can add new blocks Total luminaires = 1
Total power Pa=700W Cos=095 la=032A

according to specifics of the project.
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Constructions of cables

Built-in database of electrical power cables

Construction A.

Thermoplastic sheathed, unarmoured cables.

— Cables with aluminium or copper conductors, with

thermoplastic or thermoset insulation and thermoplastic
|protective covering in the form of a outer sheath. Without
metallic screen, non metallic sheathed cable.

Cables with
aluminium
conductors

Cables with
copper
conductors

Construction B.

Copper wire screened, unarmoured cables.

=

Cables with aluminium or copper conductors, with
thermoplastic insulation, concentric conductor of copper
wires, helically applied, and with thermoplastic protective

covering.

Multi Core Cable Data

Cables with
aluminium
conductors

Cables with
copper
conductors

| Copper v | Phase Conductors

NYY-J 0.6/1kV

vl Type

|3Ph 4Wire

4x6

Construction A. Thermoplastic sheathed, unamoured cable

Pos-5eq Impedance

Zero-5eq Impedance

vl Wires

Resistance R(1)= 3.08 mOhm/m [20C]

| Retum by fourth conductor

Reactance X(1)= 0.1005 mOChm/m [50Hz]

Length in the plan =552 m

B Sclected cable has the attached data

OK | | Cancel |

STREET LIGHT

RIOVR(1) =40  X(OWX(1)=3.95

Additional Length, m

The MeteorCalc SL has the fixed database

of electrical power cables.

The cables database is destined to support
actually any electrical power cable types

used In street lighting networks.

The values of cable resistance (up to 1 kV)
at the temperature 20AC are specified

according to either standard IEC 60228 or

manufactur es o

dat a.

at frequency 50Hz are specified according

to the standard IEC 60909-2 an
manufactur esao

d
dat a.
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Simulation of street lighting cables

Street lighting cable spans are simulated with o
lightweight polylines. Certain data from Data

Library can be assigned to polylines to define
cables. . ‘a 0.6-1.2m

0.7-1.0m

The length of each cable span Is calculated as
the length of a polyline in a drawing plus the
amount of additional length as input by the user.

For underground cables the "Additional length"

property allows to simulate vertical spans of a 5o

cable. For overhead lines this property allows to
simulate an increase in a cable length because of

a cable sag.
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Model of street lighting network
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The street lighting model is a plurality of MeteorCalc SL
objects (blocks and polylines) relating to a street lighting
network. The street lighting model can be located in a
separate dwg-file or can be situated directly in the street
lighting project file as the part of street lighting project.

The MeteorCalc SL enables to create street lighting models
of any level of complexity. There are no restrictions in
guantity of branches in street lighting feeders.

The MeteorCalc SL allows to simulate existing or designed
networks.

A single file may contain several models. The user can
make copies of them for the comparative analysis of
different variants and then choose the optimal solution.

The example, where a street lighting model is located directly in the project file, is shown further.
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Step 1. Creating of the street lighting preliminary project

The user selects luminaires and the . o | 9 ) f‘DU 6
parameters of their installation, o o | o
performs the lighting calculations a }
and defines the distances between = N N - | = B
| 4 ] U HEEEEN M A
POIES: S T | L e || -
o pa | [lefl e po BRI pa] O T
Special blocks with information e ———— 4_%.: et _%__L_ — D e
labels are used to simulate street SR m " RS 2/ N S S S S
lighting units on the plan. ] . L] i — g B
%}_ %} 3 ar-_ﬁ:%\ —_HT.;%__\ ﬁ_;%}__..-ﬁ.m\_ =
_ . _ bt et e e e mmt _..“_-_;I-.-@—-1_._.I'._.“_._.'_;fl.\-._.f_._@!.i'.__-.l._::.ﬂﬁ_._._b/t'@_f_'._.i._ 4@_._}_ e —
If street lighting model is located ; [ ; . 1 TH—— T I
. . e *4 il Mool (o NI A D) AT s e
directly in a project file, blocks of e 1“ - ol - D@r-i o || 1
street lighting units are the part of a i ﬁ i ” i i
street lighting plan and, at the same - - A -
time, the part of a street lighting e v ¥ i
model. ’ 0 117 T-'-‘*[‘ng : . G
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Step 2. Street lighting model creation

Street lighting cable spans are oL
simulated with lightweight
polylines. Street lighting units,
transformers and distribution - - N P =
panel boards are simulated with

H
i
blocks. it
|
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The MeteorCalc SL has many = -i'ii}*- = e 'H-i.;'a
commands for a quick insert of == | i | L i [
- ~ . ~ —1 n -

model blocks and for drawing =

. ] ) B e o .—.._:. ) ;H—_.EJI_.—-.—.—-. ] .—_I __ gl N i =y .\.‘l+:'||_._. _r];‘(i[ﬁp.—.—.—. —i.ll{{L_;]_.JF'_. -i[:.'_._.__
polylines of street lighting model. Cieamizotm ”‘fiz“uﬂ'l’i?ﬁ:;’;_‘:“ﬁ o0 mizetm ”‘“E;“%?f‘:’{_‘?: | T ;.;.;
i ] '| ]
| | it i B SR
According to model design rules, i || ,‘ L 1x 1 111 /
a street lighting feeder should o b | .
have a correct tree-shaped ) ’ — l “
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Step 3. Assigning data to objects. Performing of calculations

The MeteorCalc SL provides
many possibilities for quick data
assignment to objects of a street
lighting model. Data can be
assigned to a single object or to
multiple objects in a feeder.

The MeteorCalc SL performs an
automated numbering of street
lighting units and an automated
distribution by phases.

An analysis of the network
structure and comparison of

di fferent feeder 0s

are performed at this stage.
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