Anchoring spiralling cable costs
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Anchoring spiralling cable costs

The cost of cables is rising in manufacturing as the
result of the need for lengthy shielded cable to tackle
attenuation and electromagnetic compatibility (EMC)
issues. Compounded by increasing commodity prices,
this is leading many original equipment manufacturers
(OEMs) to look for cost effective solutions. OEMs can
anchor spiralling cable costs by using REO sine wave
filters.

The demand for cable lengths in industrial environments
can be high. Variable speed drives (VSDs) and long cable
runs, over 50m between the VSD and the motor are
common, but can conspire to create further electrical
interference.

Three phase induction motor control has been greatly

enhanced in recent years by the use of VSDs. The rotary

speed of the induction motor can be easily manipulated by altering the
frequency of the supply current. The result is a fixed voltage, variable
frequency output. Although the benefit of the VSD is to lower cost by
increasing efficiency, the process has some drawbacks.

Pulse width modulation (PWM), the process used to switch the VSD inverter
- typically between 8-16 kHz, produces a series of output pulses that
average to a sine wave. The power conversion process creates unwanted
frequency components such as harmonic currents, which, in substantive
guantities, can lead to electromagnetic interference (EMI).

The degradation caused by EMI can be significant and varied, wearing
down the ability of components to operate at optimal performance
and potentially even lead to machine failure. The damage ranges from
overheating transformers, windings and capacitors, to interference
affecting telecommunication equipment and metering apparatus.

As well as this, excessive currents in the neutral cable of a three phase
system and high voltage fluctuations, known as electrical flicker, can affect
the supply for domestic users on public low voltage networks or OEMs on
industrial networks.

Continuous and problematic levels of EMI can constitute electromagnetic
compatibility (EMC) issues, rendering some equipment unsafe to use.
Standards set at European level, dictate the minimum requirements for
safe usage of VSDs in power drive systems (PDS). [EC/EN 61800-3 directives
apply to manufacturers, panel builders and systems integrators.

The purpose of these directives is to minimise harmonics and demand the
assessment of all connected equipment prior to use and provide sufficient
technical documentation for all users.

Further practical requirements aim to improve conduction and reduce
radiation based emissions - as well as reduce the high voltage differences
(dv/dt) generated from the high frequency switching of insulated-gate
bipolar transistors (IGBT). Consequently, minimum requirements have been
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Our value proposition

Working with you to develop
innovative, energy efficient and
EMC compliant solutions for your
electrical power control and power
quality problems.

Providing technical expertise to
deliver an enhanced return on
investment through lower energy
consumption, superior process
efficiency and increased product
life.



Problem: Differential-mode (symmetric) and common-mode (asymmetric)
disturbances

With particularly long cable runs of >100m between the frequency inverter, the
screened wire used for EMI suppression can cause capacitive coupling between the
cable and ground.

set for cabinet grounding and terminal quality using
Solution: REO Sinusoidal filter

shielded cable.

The sinusoidal filter converts the distorted voltage waveform from the frequency

. . inverter int th si idal . In particular the rippl d by the fast
To implement best practice, many manufacturers have inverter into a smooth sinusoidal curve. In particular the ripple caused by the fas

gone one step further and sought to replace entirely
or upgrade a significant portion of their cabling to
shielded cable. It is no coincidence then that this higher
demand for copper has raised the commodity pricing

switching of the power semiconductors is smoothed, typically down to 3 - 5%.
When used in conjunction with a screened cable this type of filter will remove most

symmetric and asymmetric noise, except in extreme cases.

in international markets which, until six months ago,
was falling.

To provide an equally robust, yet more cost effective
solution, REO has developed a special filter to

s &
overcome interference problems, which are inevitably o ) iy
exacerbated by the use of long cable runs. The 400V
three line CNW933 sinusoidal filter range is available
in units rated from 2-1200A. Without Sinusoidal filter With Sinusoidal filter

The CNW933 eliminates the need for shielded cable

by suppressing unwanted frequencies. This is achieved

by an efficient use of various inductance and capacitance solutions, which eradicate harmonic
currents, smoothing the peak waveform created by PWM and producing a near sine wave supply.
Motor life is increased whilst noise, mechanical stress and thermal conduction are alleviated.

The cost savings of using standard cable can be considerable. In a typical drive installation using
a 4kW drive at a distance of 200m from the motor, cable savings alone can be
around £100. This means that almost three times as many installations could be
“Considering REO's cabled using standard cable, as opposed to shielded.
These savings quickly mount up when larger drives are utilised. The saving for
a typical 160kW installation is approximately £1500. Considering REOs sine
wave filters can be used for cable lengths of up to 1000m, savings for this
configuration would reach £7,500.

sine wave filters can
be used for cable
lengths of up to

1000m, savings for

this configuration |, 5 \orid becoming increasingly intangible, it seems that cabling is yet to be

could reach swayed. Despite the inordinate amount of regulatory complexity and financial

£7,500." pressure under which manufacturers operate, it is evident that there are still cost
effective measures, yielding longer term return on investment.



Sinusoidal filter
CNW 933

Description:
Sine wave creation of the output current on the output of a frequency drive.
Longer lifetime of motor insulation, noise reduction.

e Conforming to: EN 60289 / EN 61558

e Test voltage: L-L 2500 V, DC 1s; L-PE 2500 V, DC 1s
e Rated voltage: U = 3 x 500 V

e Insulation material class: T40/F

e Protection: IP 00

e Climatic category: DIN IEC 60068-1

e Overload: 1,5 x INenn 1 min/h

e Construction: standing mounting profile

The advantages at a glance:

Low heat In most instances the need for
screened cables is avoided

Low noise
Manufacture conforming to

Easy installation UL insulation system E251513
possible

Adaption to motor cables

up to 1000 m possible Also available with high ingress
protection (CNW M 933 IP),

or customer specific solutions

Sinusoidal filter
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Technical data:

Tvoe Rated voltage Rated current Inductance Capacity Copper approx. | Weight approx.
yp [A per branch [mH] [mF] [kg] [kg]

CNW 933/2 25,0 0,07

CNW 933/4 4 12,5 0,33 0,9 2,3
CNW 933 /6 6 7,5 0,73 1,1 2,9
CNW 933/8 8 5,8 0,73 1,1 3,0
CNW 933/ 10 10 5,6 0,73 1,9 4,4
CNW 933/ 12 12 4,7 1,1 2,2 6,3
CNW 933/ 16 16 3,4 1,1 3,0 7,8
CNW 933 /20 3% 500V 20 2,9 1,5 3,3 9,3
CNW 933/ 24 0-60Hz 24 2,4 2.2 3,6 11,0
CNW 933/30 30 1,9 2,2 6,0 16,0
CNW 933 /37 37 1,6 3,0 9,9 20,5
CNW 933 /48 48 1,2 4,7 10,5 22,0
CNW 933/ 60 60 0,95 6,8 11,4 27,0
CNW 933 /75 75 0,79 6,8 16,5 38,0
CNW 933/90 90 0,68 8,0 19,5 45,0
CNW 933/115 115 0,60 12,0 30,0 60,0

Higher ratings (CNW 933/200 up to CNW 933/1200) upon request

Comparison

I front of the sinusoidal filfer

Behind the sinusoidal filter

CH 1: Voltage

{500 Vidiv ; 2,5 msidiv)
CH 2: Current

(2,5 Addiv ; 2 Smsldiv)

CH 1: Voltage

(500 Vidiv | 2% msidiv)
CH Z: Strom

(2,5 Addiv ; 2 Smsidiv)

Protection
IPOO up to

Do you have
an enquiry?
01588 673 411

All sinusoidal filters are available with high protection classes and

encapsulated:

- The special design allows external mounting outside of the Inverter,
without the need for an additional enclosure

- They are particularly robust

- Protected from dust, liquids and slurries




B REO (UK) Ltd.
Units 2-4 Callow Hill Road - Craven Arms

Shropshire - SY7 8NT - UK
Tel.: +44 (0)1588 673 411
Fax: +44 (0)1588 672 718

E-Mail:  main@reo.co.uk
Internet: www.reo.co.uk

® Headquarter - Germany
REO INDUCTIVE COMPONENTS AG
Bruhler StraBe 100 - D-42657 Solingen
Tel.: +49 (0)212 8804 0 - Fax: +49 (0)212 8804 188

E-Mail:  info@reo.de
Internet: www.reo.de

B China
REO Shanghai Inductive Components Co., Ltd
No. 536 ShangFeng Road - Pudong, 201201 Shanghai - China
Tel.: +86 (0)21 5858 0686 - Fax: +86 (0)21 5858 0289
E-Mail: info@reo.cn - Internet: www.reo.cn

B France
REO VARIAC S.AR.L.
ZAC Du Clos aux Pois 1 - 6/8 rue de la Closerie-LISSES- F-91048 Evry Cédex
Tel.: +33 (0)1 6911 1898 - Fax: +33 (0)1 6911 0918
E-Mail: reovariac@reo.fr - Internet: www.reo.fr

B India
REO GPD INDUCTIVE COMPONENTS PVT. LTD
2/202 Luna Road - Village Luna - Taluka Padra
Vadodara - 391440 - India
Tel.: +91 (2662) 221723, +91 (265) 2396148 - Fax: +91 (265) 2396971
E-Mail: info@reogpd.com - Internet: www.reo-ag.in

B ltaly
REO ITALIA S.r.l.
Via Treponti, 29 - I-25086 Rezzato (BS)
Tel.: +39 030 279 3883 - Fax: +39 030 279 0600
E-Mail: info@reoitalia.it - Internet: www.reoitalia.it

B Poland
REO CROMA Sp.zo.o
ul. Pozaryskiego 28, bud 20 - PL-04-703 Warszawa
Tel.: +48 (0)22 812 3066 - Fax: +48 (0)22 815 6906
E-Mail: croma@croma.com.pl - Internet: www.croma.com.pl

Spain
B REO ESPANA 2002 S.A.
C/Manuel Ventura i Campeny 21B - local 9 - E-08339 Vilassar de Dalt (Barcelona)
Tel.: +34 937 509 994 - Fax: +34 937 509 995
E-Mail: info@reospain.com - Internet: www.reospain.com

Switzerland

REO ELEKTRONIK AG

Im Halbiacker 5a - CH-8352 Elsau

Tel.: +41 (0)52 363 2820 - Fax: +41 (0)52 363 1241
E-Mail: info@reo.ch - Internet: www.reo.ch

Turkey

REOTURKEY ELEKTRONIK San. ve Tic. Ltd. $ti.

Halil Rifatpasa Mah. - Darilceze CD Perpa Tic Merkezi

B Blok Kat 8 No:1095 - TR-34384 Sisli — Istanbul

Tel.: +90 (0)212 2215 118 - Fax: +90 (0)212 2215 119
E-Mail: info@reo-turkey.com - Internet: www.reo-turkey.com

USA

REO-USA, Inc.

8450 E. 47th St - USA-Indianapolis, IN 46226

Tel.: +1(317) 899 1395 - Fax: +1 (317) 899 1396
E-Mail: info@reo-usa.com - Internet: www.reo-usa.com



