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Charged with safety — requirements
and technical solutions for a safe

production process

By Marc Rechberger, Saales and Marketing Manager Static Control, Eltex-Elektrostatik GmbH

Uneontrolled static charges are frequent hindrance and hazand
in the production process and can be eliminated using o wide
vitriery of methods, The most reliable of these i active discharg-

ing bars, which can eliminate even high charges in lraclions of

asecond. Many of the bars availabile an the markes are prolecied
against contact o prevent any danger o the usar ay long ay They
are installed and handlad properly,

CHARGING - APPLICATION EXAMPLES AND POTENTIAL HA-
ZARD. Targered electrostatio charging improves qualicy and
processing spesd in the prodoction process. In fAlm produc
tion, charging Is used Lo prevent the film from shrinking on
the chill roll, o carry oot reel winding withoos adhesive and
ta i the flin In place on the reel with edge toedge accuracy.,
Cirectad applicaliony of charging help to speed up process
e in many other induostrial arcas, including converting, the
furniture industry, packaging and printing, and o increass
the value of the finished products. Depending on the applics-
tion, in terms of charging, voltages
from 20 - &0 kY and amperages of
up o 5 mA are used in industrial
cnvironments, Far the spedcilied am-
perages, direct persanal fiarm Trom
an alzciric spark-nver is roled et
bt consequential rarm lrom being
startled s possible. The irritating
glfect of the stimules resules inoan
uncontrelled movement, which, de
pending on the installation poing of
the apparatus, can rasult in anything
from painful bumping of body parrs
to serious injuries,

Charging bars that are developed [or
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aptimum salety reduce the energy transmission using series
resislors o prevent any risk of injury from electricity in case
of contacl,

Despite this, there is the sensation of an electrical shack and
Lhe danger of being injured due o the aforementioned start g
response, To cnsure peraonal safety, corresponding prolaciion
against contact must be provided when installing charging bars,
This may diffor depending on the specifle application, but st
bet configured in accordance with the applicable Lrale associz-
tion regulations, e.g. DELY regulations in Garmany.

REQUIREMENTS FOR A SAFE HIGH-VOLTAGE GENERATOR. [n
addition to the mechanical prolection against contact of the bars,
the technical requirsments e high-voltage generators have in
creased continually inorecent years, In this regard, we can dis
linguish hetween three safery-related characteristics: personal
salely, process reliabilicy and intrinsic safety/device safety.
For persongl safety, in addition o the mechanical and electrical
configuration of the generator and plug
connector, the function for enabling the
high voltaze 15 of particular impartanse,
avstems nsed 1o dale usaally
rure for anabding the high woltage manu-
ally using 4 bullen — optenally, & hard-
witle-side enable vin an external signol
can be incorperated. If the installation is
tess than ideal or in case of incorrect han
dling, for example, connected charging
bars are still under high voltage in case
of maintenance work. A wvastly higher
level of safery is offerad by state-of-the-
are svstems, which require, as & manda-
tary step, an enabler of the high voltage
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through twe seporate channels, A central poinl when consider-
ing the safioty of hiph-voltage components is how the generators
behave in case of possible system errors, such as component
failures. The greatest possible level of safery is currently pro-
vited by aysioms that are put into a defined safe state, such as
switching off the high voltage, in all expected cases, The oval
uatiom af the reliability of safety related functions is caloulated
using the merric called Performance Level This is in accordance
with Eh 150 13840-1 salely standard.

The process reliability of 4 charge generator is determined us
ng multiple Tctors. Foeexample, it is necessary o ensura that
5. Charge
al the wrong time may hinder the material Ty angd can have

Lhe charge is applied only whean regquived by the proce:

a negative impact on product gquality, Problems when Turthear

processing materials, including evervthing from injuries diee o
spark overs of an incorrectly used charge, can incur risks and
hizh costs. Problems in the charging process, such as electrical
arcs caused by incorrect serfings or qualitative changes within
the material used, can be detected by a sate-of-cthe-art genera-
far, aciusted Torand

spdinmally ourpil (o the user via an external

intarfane, Ouickly compensaling [or the high vollage helps the
process o be oplimal, The recorded informalion is vsed for e
Fher optimizalion, Bar the best pessible charging, state-ni=the-art
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eralors are pplimized for specific applications
using varions paramelers. The generalor most be reconfigured
when chunging the malzrials o be charged, Conventinnal sys
teamns usually affer only eodimentary proleciion af the configured
pardrmeters. As o result, the generators can be incorrectly con
figured by the vperators, which can again cause problems in the
process, The optimal setup is W safeguard parameier seltings
at various accoss levels, For example, the operating persanngl
an I.|'IH.E,'=_",[! anlky ':I'[][]Fi]'n‘i.'[] parameters, while process-relavanl
parameters, in turn, can only be changed by users with the nesd
higher approval level.

generatnr has a high level of self-protection, which offers
L5e reliable system and low failure rates. [ligh voltage gen-
eralors e loowork fnos wide variery of installation environments
an withstand process-ralated probiems o the long term. Voltage

high-vollaze gen

]

pedks Trom elacirion] ares are a tremendous osd an the high-volt
dge cuscades, They shoold be detected quickly and adjusted for
reliably, The heat resulting from high-voltage generation must
b lissipated reliahly, 18 the senerator overheats, iU mest be shut
dovwn without exception.
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