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Made to measure...

|

When your job is to control
motors, heaters, lamps and
other electrically poweredloads,
you need accurate, real-time
status feedback. Until recently,
the traditional approach to this
monitoring problem has beento
use optical sensors, zero-speed
switches and pressure switches.
But these devices can be both
expensive and unreliable.

Now LEM offers you better
solutions. Our current, voltage
and power sensors give you that
critical feedback with all the
speed, simplicity and
s dependability you want and
: need. Based on the premise
that, “By measuring the power
inputtoyourload, you gainclear
insight into actual equipment
performance,” these solutions
are:

B Faster...becauseyou see
load changes immediately. With
thisknowledge, you can prevent
equipment failure and avert
process disruption.

B Easier...because you
simply snap a sensor over a
wire. No need to bolt or weld
complex brackets, valve
manifolds or pipe taps.

B More reliable...because
solid state sensors are tougher
than electromechanical
devices.

B Economical...because
costs are reduced through
quick, easy installationand long
term dependability.

Please take a few minutes to
look at the control, protection
and monitoring applications in
this guide. They describe justa
few of the ways our customers
have used LEM tranducers.
Take it as an "idea generator"
which will suggest a solution to
come of your control problems.
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Crusher and Grinder Motors

You can optimize the performance of
your size reduction equipment by
automating the feed mechanism.
Controlling the feed rate to grinders,

crushersand shredders

u helps prevent jamming,

u improves the uniformity or
structure of ground product,
and

| enhances the efficiency of
subsequent  processing
operations.

e

Process Control and Product Quality

For a precise indication of the load on
the crusher, simply install a current
transducer on the motor lead (Fig.1).
The output can be used for reliable
closed-loop control between the
crusher and the feeding mechanism.
Adrop inload will signal the conveyor
or loader to increase the feed rate. A
rise in load will initiate a decrease in
the feed rate.

LEM currenttransducers are available
in both self-powered and loop powered
versions. The split-core design makes
installation a snap.

IN-FEED j

Industrial Electrical Heaters

Electric heaters are used to supply
heat to manufactured products,
storage systems and re-circulating
material. If a heater fails, the batch or
process may have to be scrapped. A
real time indication of heater status
improves productquality and production
efficiency. Applying a current switch
(Fig.2) to the heater lead and
integrating the signal with your DCS
will allow you to

[ | monitor the heater’s on/off
status,

[ | alarm afailure, or

[ ] automatically switch on a
backup heater.

LEM current-operated switches offer
you solid-state reliability at a low
installed cost. The units are available
in both solid-core and split-core
configurations.
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Process Control and Product Quality
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Part Counting

Proximity sensors are frequently used
to count milled, forged and stamped
parts coming off an automated tool.
Becausethese devicesrequire precise
alignment, dimensional variations ora
change in part position can induce
counting errors.

You canensure more accurate counts
by installing a current switch on the
machine tool motor (Fig. 3). The switch
will output a change-of-state signal
every time the motor is loaded (the
partis being machined) and unloaded
(the machining processis completed).
This method is more exact, and also

eliminates the need for manual
re-setting or tuning of a position-
sensitive sensor.

Formaximum resolution, LEM current-
operated switches offer user-adjustable
setpoints over three selectable
ranges. The integrated LED provides
also provides a visual indication of
motor status.

Status Alarming

A common belief is that auxiliary
contacts attached to a motor starter
will indicate when a load comes on.
However, auxiliary contacts only signal
the position of a contactor, not the
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actual load status. If a downstream
disconnectis opened for maintenance
or the contact sticks, there can be
serious consequences.

At a large fish farm, failed aerator
pumps resulted in massive stock
losses. Because the auxiliary contacts
remained closed when a pump failed,
the alarm was never activated, the
back-up pumpswere notswitched on,
and the fish suffocated. Now LEM
current switches have been installed
toalarmthe operator and automatically
switch on the back-up aerator pumps

(Fig. 4).
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Process Control and Product Quality

Generator Startup

If power failure can stop your business
initstracks, youmusthave emergency
generator power available. Switching
to back-up power canbe as simple as
installing a current switch on the
incoming utility line (Fig. 5) and
integrating the signal with your
generator control system. If prime
power fails, your controller will
automatically start up the standby
generator.

LEM current-operated switchesfeature
inherentelectrical isolation, and provide
a safe and reliable solution for this
application. The compact units are
totally powered by induction from the
monitored line, and are UL and CE
approved.
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Maintenance Operations

Fig 6.

Dull Tool Indication

Replacing or sharpening cutting tools
before you need to is a waste of
money. However, delaying this
operation for too long can result in a
guantity of rejected material. A good
indicator of atool’s effectivenessisthe
motor’s current draw.

By installing a current transducer
(Fig .6) on the cutting tool, you can
determine when the motor is drawing
too much current. Thisisanindication
that the tool is dull and should be
sharpened or replaced. The single-
piece design of LEM current
transducers eliminates the need for
panelwiring.




Maintenance Operations

Pump Jam & Suction Loss
Protection

Wastewater pumps can become
jammed with organic matterand cause
damage to both the motor and pump
before thermal overloads are tripped.
Alternately, a blockage in the pump e
suctionline can cause the pumptorun b
dry, overheat and break a seal. By ]
installing amotor monitor on one leg of Contsoler ) & |
the motor leads you can monitor
overloads (jammed pump) or
underloads (loss of suction) (Fig. 7).
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Used LEMSs' currenttranducers which I
give a real time motor's current

feedback associated to a PLC makes Fig 7.

acheap an evolutive solution. Indeed,
the PLC can be programmed like
timers to compensate short duration
abnormalities and motor startup in
rush.

Motor Start Counting

Large industrial electric motors need
to be overhauled or rebuilt periodically.
A predictive maintenance schedule,
based on the number of motor starts,
ensures proper operationandreduces
the risk of motor failure.

By installing a current switch (Fig. 8)
onthe motorlead, and using the signal &
to run a counter, or feed into an 1?82
automation system, you can obtain
an accurate count of motor starts.
This allows you to schedule motor Counter
maintenance and avoid costly
emergency repairs. The top mounted
terminals on LEM current switches
simplify installation. And because they
are selfpowered devices, there is no
need for power supplies or powerwiring.
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Safety Operations

Safety Light Monitoring

:EI Safety lights on smokestacks, towers

and airport runways are frequently
monitored with a photocell. This
method works fine if there is no
contamination from other light sources.
This method alsorequires asensor at

S TR e the lamp, which translates to long
[Gl [[}l [Q-l I’E}| wiring runs and highinstallation costs.

A simpler and more cost-effective
method is to monitor lamps directly
Fig 9. fromthe lamp control panel. To monitor
a single lamp, install a current switch
on the lamp lead (Fig. 9). Alternately,
you caninstall acurrenttransducer at
the control paneltoread currentchange
and detect failure of any lamp in the
circuit.

Because LEM current sensors
measure power ratherthan light, there
is no risk of light contamination. This
ensures a reliable reading of lamp
status.
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Ground Fault Protection

Undetected ground faults can expose
personnel to lethal current. National
andinternational standards nowrequire
that all electrical installations provide
a means to protect equipment
operators from ground faults.

An effective solution to this problem is
to install a ground fault sensor on the
powerlead (Fig. 10). The device’s output
signal canthen be integrated with your
control system or power-interrupting
device. This protects personnelworking
with electric loads, such as:

Switches up to 240 VAC

_ B Electric heat tape
[ B Immersion heaters
B Production tools and equipment

LEM ground fault sensors provide an
isolated solid state contact and offer
exceptional sensitivity - downto 5 mA
leakage. The same sensor can be
applied to a single-phase 50 amp
circuit or a 10,000 amp three-phase
circuit.
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Safety Operations

Safety Interlocks

Personnel protection is frequently
accomplished by interlocking two or
more motors. The objective is to start
the second motor only when thefirstis
running and driving its load.

By installing a current switch on the
motors you can eliminate complex
relay logic, proximity switches and
control panel configuration (Fig. 11).

LEM current switches are frequently
used as safety interlocks, in a variety
of commercial and industrial facilities.
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Bl At a grain mill, an exhaust fan must
be turned on before the silo is filled
with flour. Flour dustis very flammable
and a static electric spark can cause
an explosion. Current switches are
installed on all exhaust fans.

B A milling operation uses current
switches to ensure that the sawdust
exhaust system is operating as soon
as any of the saws, planers or other
woodworking machines are turned on.
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B Atacommercial laundry the exhaust
booster fan must be turned on when
the dryersare running. Currentswitches
are usedtointerlock these operations.

B Anaggregate producer hasensured
that both the infeed and outfeed
conveyors are running before starting
the crusher by installing current
switches on the motors.
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Facilities / Infrastructures Monitoring

DC Power Supply and Batteries

DC power is frequently used in many
industrial applicationsincluding, petro-
chemical, telecommunications metals
and computers. In these applications
batteries are frequently usedto provide
power back upto protectagainstpower
failure.

InTELECOMto keepthe substationin
goodworking order, manufacturersuse
devices (Energy Management
System), (Fig.12) which watch the
network power supply and auxiliary
batteries and activate analarmin case
of problem.

By offering several options like split

core busbar transducer, + 24V DC to
+48V DC power supply, or few mA for
leackage current. LEMs' transducer
range is well adapted for DC
applications.

Cathodic Protection

Concrete structures build with steel
reinforced, bridges, parking garages,
pipelines, high voltage electricity pylon
are damaged by corrosion with non
negligible consequences.

Cathodic protectionisthe only proven
standard procedure toreduce corrosion
in the time. This method consist to
decrease the potential of the reinrced
steel of the structure below the

potential of its environment. A low
generated DC current flow between
pipes and an anode whichis buriedin
the earth. This current preventagainst
the electro-chemical process of
corrosion (Fig.13).

Up to nowthe measurement of this DC
current is done by a shunt which
require to cut the cable to insertitand
add a signal conditioning electroning
to interface with the monitoring
system.

LEMSs' current transducer integrate
already the signal conditionning and
provide an isolation which protect the
system againstovervoltage duetothe
lightning.
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Facilities / Infrastructure Monitoring

Fan And Pump Monitoring

Good engineering practice dictates
that every output must have a
corresponding status input. On fans
and pumps, a current switch can be
snapped over one motor powerlegand
the output wired to your automation
system (Fig.14).

LEM self-powered switch will close
when the load comes on, and open
when the load is off. By adjusting the
setpoint, you can also determine
whether or not the pump coupling or
fan belt is intact. This reliable, solid-
state solution eliminates the need for
temperamental pressure switches,
and reduces the cost of labor and
conduit.

The universal solid-state outputof LEM
current switches is compatible with
most automation systems.

Pump Backup

Critical loads require a backup pump
that starts automatically in the case of
afailure. Installing a current switch on
the power lead of each pump gives you
real-time on/off status. The solid state
outputs canbe wiredintoa PLC ortied
into relay logic circuits to automate
the back-up routines.

LEM current switches provide
millisecond response and ensure fast,
reliable response to pump failure.
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Facilities / Infrastructure Monitoring

Site Energy Monitoring

Liberalisation of the electricity
market, and new environemental
considerations, have opened up a
new area of costreduction for facilities
managers and introducesthe notion of
energy management to establish the
exact energy consumption.

By considering when possible the
voltage and cost as a constant, a
simple currentmeasurementis enough
to calculate an estimation of the
energy consumption and follow the
load profile.

Based onthisanalysis, engineers can
find alternative solutions to replace
equipments (e.g. motors, fans, lamps...)
or to change people habit to increase
energy efficiency and reduce waste.

The LEM's current and voltage
transducer range can cover a wide
diversity of needs for new and existing
installations. Split core case is a key
advantage for the second category.
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LEM International Sales Representatives

Austria

LEM Components

Am Concorde Park 2
A-2320 Schwechat

Tel. +431903601040
Fax+431903601042
e-mail: jsc@lem.com

BeNeLux

LEM Belgium sprl-bvba
Route de Petit-Roeulx, 95
B-7090 Braine-le-Comte
Tel.:+3267550114
Fax:+3267550115
e-mail: lbe@lem.com

Croatia

Proteus Electric
ViadiNoghere 94/1

1-34147 Muggia-Aquilinia

Tel. +39040232188
Fax+39040232440

e-mail:
dino.fabiani@proteuselectric.it

Czech Republic

PE &ED Spol. S.R.O.
Koblovska101/23
CZ-71100 Ostrava/Koblov
Tel. +42059 6239256
Fax+42059 6239531
e-mail: peedova@peed.cz

Europe = Middle East

Denmark

Motron A/S

Torsovej4

DK-8240 Risskov

Tel. +4587 36 86 00
Fax+458736 8601
e-mail: motron@motron.dk

Finland

Etra-Dielectric Oy
Lampputie 2

SF-00741 Helsinki

Tel. +358207 65 160
Fax+358207652311
e-mail: markku.soittila@etra.fi

Brazil

Intech Engenharia Ltd

5 Andar CJ 52

Av. Adolfo Pinheiro1010
BR-04734-002 Sao Paulo
Tel. +551155481433
Fax+551155481433
e-mail:intech@intech-
engenharia.com.br

Africa, America

Australia and New Zealand
Fastron Technologies Pty Ltd.
25Kingsley Close

Rowville - Melbourne -
Victoria3178

Tel. +61397635155
Fax+61397635166

e-mail: sales@fastron.com.au

China

Beijing LEM Electronics Co. Ltd
No. 1 Standard Factory
Building B

Airport Industria Area
CN-Beijing 101300

Tel. +86 10804904 70
Fax+861080490473

e-mail: hzh@lem.com

Asia = Pacific

LEM Components

8, Chemin des Aulx, CH-1228 Plan-les-Ouates
Tel. +41/22/7061111, Fax+41/22/7949478

Field Applications Engineer
Dominique Roggo

Tel. +35840564 2291
e-mail: dro@lem.com

France

LEM France Sarl

La Ferme de Courtaboeuf
19 avenue des Indes
F-91969 Courtaboeuf Cedex
Tel. +33169181750
Fax+33169282429
e-mail: lfr@lem.com

Germany

Central Office:

LEM Deutschland GmbH
Frankfurter Strasse 74
D-64521 Gross-Gerau

Tel. +49615293010
Fax+49615284661

e-mail: postoffice.lde@lem.com

Hauber & Graf Electronics GmbH

Bavaria / Baden Wirttemberg
Wahlwiesenstr. 3

D-71711 Steinheim

Tel: +497144281503/04

Fax: +497144 281505

e-mail: electronics@hauber-graf.de

Hungary

Orszaczky Trading LTD.
Koranyi Sandor U, 28
H-1089 Budapest

Tel. +36 13144225

Fax+36 13248757

e-mail: orszaczky@axelero.hu

Italy

LEM Italia Srl

viaV. Bellini, 7

1-35030 Selvazzano Dentro, PD
Tel. +39049805 60 60
Fax+390498056059

e-mail: lit@lem.com

Canada

Optimum Components Inc.
7750 Birchmount Road Unit5
CAN-Markham ON L3R 0B4
Tel. +19054779393
Fax+19054776197

e-mail:

mikep@optimumcomponents.com

Chile

ELECTROCHILE

Freire 979 of. 303-304
Quilpue

Tel. +56 32923222
Fax+56 32923222
e-mail: elechile@entchile.net

India

Globetek

122/49, 27th Cross

7th Block, Jayanagar
IN-Bangalore-560082
Tel.+9180266357 76
Fax+918026534020
e-mail: globetek@vsnl.com

Japan

NANALEM K.K.
2-1-2 Nakamachi
J-194-0021Tokyo
Tel. +81427258151
Fax+81427288119
e-mail: nle@lem.com

e-mail: Isa@lem.com; www.lem.com
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Israel

Ofer Levin Technological Application
POBox 18247

IL-Tel Aviv61181
Tel.+97235586279
Fax+97235586282

e-mail: ol_teap@netvision.net.il

Norway

Holst & Fleischer A/S
Stanseveien 6B

N-0975 Oslo

Tel.+47 23338500
Fax+4723338501
e-mail: knut@hf-elektro.no

Poland

DACPOL Sp. zo.0.

Ul. Pulawska 34

PL-05-500 Piaseczno K. Warszawy
Tel. +48 227500868
Fax+48227035101

e-mail: dacpol@dacpol.com.pl

Portugal

QEnergia, Lda

Praceta Cesario Verde - 10 S/Cave
P-2745-740 Massama

Tel. +351214 309320

Fax+351214 309299

e-mail: genergia@qenergia.pt

Romania

SYSCOM -18 Srl.

Protopopescu 10, bl. 4. ap 2 Sector 1
R-011728 Bucharest

Tel. +40213102678
Fax+40213102679

e-mail: georgeb@syscom.ro

Russia

Central Office:

TVELEM

Marshall Budionny Str.11
170023 Tver/Russia
Tel. +7822444053
Fax+782244 4053
e-mail: tvelem@lem.com

South Africa

Denver Technical Products Ltd.
P.0.Box 75810

SA-2047 Garden View

Tel. +27 116262023
Fax+27116262009

e-mail: denvertech@pixie.co.za

US.A

Central Office:
LEMU.S.A., Inc.

6643 West MillRoad

USA Milwaukee, Wi53218
Tel.+14143530711
Tollfree: 800 236 5366
Fax+141435307 33
e-mail: lus@lem.com

Korea

Youngwoo Ind. Co.
C.P.0.Box 10265

K-Seoul

Tel. +82231266 8858
Fax+82231266 8857
e-mail: c.k.park@ygwoo.co.kr

Malaysia

Acei Systems SDN BHD

No. 3, SB Jaya 7

Taman Industri SB Jaya

47000 SungaiBuloh

Selangor, Malaysia

Tel. +6036157 8508/55 08
Fax+60361571518

e-mail: ssbhullar@aceisys.com.my

TVELEM

Leningradski Avenue, d. 80
Korp. 32, 3d floor, room 19.
125190 Moscow

Tel. +709536307 67
Fax+70953630767
e-mail: tvelem@lem.com

TVELEM

V.0, 2linia, 19, Liter ,A“
199053 S. Petersburg
Tel. +78123238383
Fax+78123238383
e-mail: tvelem@lem.com

Slovenia

Proteus Electric

ViadiNoghere 94/1

1-34147 Muggia-Aquilinia

Tel. +39040232188
Fax+39040232440

e-mail: dino.fabiani@proteuselectric.it

Spain

LEM Components
Stefan Liischer

Tel. +349388602 28
Fax+34 938866087
e-mail: slu@lem.com

AVANZEL

COMPONENTES, S.L.

Madrid region

Avda. Sancho Rosa 66

E-28708 San Sebastian de los Reyes
Tel.+34916236828
Fax+34916236702

e-mail: ventas@avanzel.com

Sweden

Beving Elektronik A.B.

Jagerhornsvag 8

S-14105 Huddinge

Tel. +46 86801199

Fax+4686801188
e-mail:information@bevingelektronik.se

LEMU.S.A,, Inc

999, Pennsylvania Ave.
USA-Columbus, OH 43201
Tel.+16142988434
Fax+161454074 36
Mobile +1 614 306 7302
e-mail: afg@lem.com

LEMU.S.A., Inc.
27Rt191A

POBox 1207
USA-Amherst, NH 03031
Tel.+16036727157
Fax.+16036727159
e-mail: gap@lem.com

Singapore

Overseas Trade Center Ltd.
03-168 BukitMerah L. 1
BLK 125/Alexandra Vil
RS-150125 Singapore

Tel. +6562726077
Fax+6562782134

e-mail: otcpl@singnet.com.sg

Taiwan

Tope Co., Ltd.
P.0.Box101-356

3F, No. 344, Fu Shing Road
ROC-10483 Taipei

Tel. +886 250954 80
Fax+88625043161
e-mail: tope@ms1.hinet.net

Switzerland

SIMPEX Electronic AG
Binzackerstrasse 33
CH-8622 Wetzikon
Tel.+4119311010
Fax+4119311011
e-mail: contact@simpex.ch

LEM SA

8, Chemin des Aulx
CH-1228 Plan-les-Ouates
Tel.+41227061111
Fax+41227949478
e-mail:Isa@lem.com

Turkey

Ozdisan Electronik Pazarlama
Galata Kulesi Sokak N° 34
TR-80020 Kuledibi/ Istanbul
Tel. +90212 2499806
Fax+90212 2436946

e-mail: oabdi@ozdisan.com

United Kingdom and Eire
LEM UK Ltd

West Lancs Investment Center
Maple View

White Moss Business Park
Skelmersdale WN8 9TG

Tel. +441695720777
Fax+441695507 04

e-mail: luk@lem.com

LEMU.S.A., Inc.

7985 Vance Drive

USA Arvada, CO 80003
Tel. +13034031769
Fax.+13034031589
e-mail: diw@lem.com

POWERTRONICS CO.LTD
2F,N0 138, Sec. 3
Chung-shinRd, Shing-Tien,
Taipei-Hsien 231,
Taiwan,R.O.C.

Tel. +886 229157000
Fax+886229153910

e-mail: powertro@ms22.hinet.net
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