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Confidentiality Notice

This manual is provided solely as an operatiomskailation, and maintenance guide and containsitden
business and technical information that is confiiééand proprietary to our company. We retain all
intellectual property and other rights in or to thisrmation contained herein, and such informaticay
only be used in connection with the operation & groduct or system.

This manual may not be disclosed in any form, imletor in part, directly or indirectly, to any tHiparty.

General Description

The ML15KS Conveyor control system is used forabstrol of conveyors up to 15km in length and can
provide lock-out control as well as Pre Start Wiagrind Audio Communications along the full length o
the conveyor.

In a complete system the following facilities areypded:

1. Control of the conveyor along its entire lengyhmeans of pullwire and lockout devices;

2. Optional communication facilities along the léngf the conveyor - by means of audio
amplifiers or Athos Handsets;

3. Locked out key position indicator. Numericaligzation of the locked out key (or conveyor
transducer) is identified on the main console statindow;

4, Optional Pre-Start Alarm (PSA) warning broadedshg the length of the conveyor for a
pre-set time before the conveyor starts;

5. Voltage free output is available for remote lmakindication;
Lockout Identification is available as a Bin&gded Decimal output and also as a 4-20mA
signal in order to accommodate various data trassion formats required for surface
control and monitoring systems;

7. Lockout indication is provided on each lock bak by means of a high intensity LED

lockout indicator. Semaphore flags are optional;

8. Low voltage control and optional Pre-Start Alasintuitry — safe to work on with power —
on;
9. Failsafe monitoring circuitry automatically detieinterconnecting pullcable faults and

displays them on the LED display;
10. Individual Status LEDs for Power On, Test Laakd est Clear, Lockout/Fault;
11. Single cable signaling and Pre-Start Alarmapti
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Main Control Unit:
The main control unit is typically supplied in aistess steel wall mounted enclosure (Nema 4)sw@ en
be supplied in a 19” rack mount format for fittimgo an existing rack panel.

FIG 1 MLTW15KS Stainless Steel (NEEMA 4X) Contf@bnsole

The enclosure is mechanically split into two setdio
- upper section contains the main electronic pdrtiecuit board with status viewing window
- lower section contains all field terminals indlugl the 120vac mains power connection and
relays.

Access to either section is achieved by removihfy@it panel screws (stainless) and removing the
complete front cover.

NOTE: The front cover screw are hex socket M6 augiire a 4mm hex driver to remove them.

Upper Section: - Depending upon the application, only those catore on the main pcb.
required for the project are wired to the lowertisec Field’ terminals, where the user will maké al
required cable terminations. “Field” terminals de@made available for:

- 2 wire lockout system — pullkey circuit

- 'Pilot’ control output to motor control circuit N.O. contact maintained closed during RUN
condition

- 4-20ma. analogue output for remote Lockout |.Ealibrated for 100 keys

- Remote indication of Lockout — provides a N.Ctput relay contact rated at 24vdc 0.5A
max. that opens whenever a lockout is activatethersystem.

- Binary Coded Decimal (BCD) — BCD logic level repenting locked out key number.
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Rotary Test Switch:

Rotary Test Switch REL1 is located on the main baéosge to the LED displays and which when
operated will de-energize the “Pilot” run relay.@@ading upon the position of the switch the circuit
will simulate various external 2 wire conditionsaiesure that the control circuits are working
correctly. These tests simulate Lockout key nunil@eand the Clear condition.

Test position 4 allows configuration of the prerstdarm timer using the “increment” and
“decrement” pushbuttons. This is the time thatlamais sounded before the conveyor drive is
energized.

Test position 5 allows configuration of the posirsalarm timer. This is the time the alarm is stech
after the conveyor drive is energized. This timadgisted depending on the time it takes for the
conveyor to start running.

Test position 6 allows calibration of the key loakaumber. If a section of cable has high leakage

between cores (for example the cable sheath isageth) the key humbers beyond the damaged point

may be incorrect. This can be corrected by usiediticrement” and “decrement” pushbuttons and the
“save” button.
Test position 7 is the OFF condition where operatibthe system is prevented.

Control Processor Reset Switch:
Reset Switch SW1 is located on the board. Oper#htisgswitch will reset the main processor and will
autostart the operating program.

Programming Switches:

Four programming switches (Sw.2 thru Sw.5) havenlmeade available for user configuration where
needed (see test switch section above). Thesetmsitdlow various programming values to be
entered such as the length of Pre-Start WarningmsroPre & Post), calibration, save and reset to
default . Please refer to the programming sectiormfore detailed programming information.

RS 232 Port:
For future use. Not used on current application.

RS 484 Port:
For future use. Not used on current application.

Lower Section:
The lower section contains the 120-230Vac/12v degranodule in addition to all “Field’ terminals,
output Relays, and the LOCAL Stop and Start buttons

The 12vdc Power Supply module installed on the Rail automatically caters for a wide range of
input voltages from 115Vac to 230Vac and 50-60Hts &lso overload protected and has thermal
shutdown.

The Stop and Start buttons located on the rightibaide of the enclosure are wired directly ih® t
main control pcb. and provide the following opesati

- Start Button - Momentary N.O. contact requirecleses when operated

- Stop Input — Maintained N.C. contact requireapens and latches when operated
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Fig 3 — Start and Stop Pushbuttons

In order to prevent mains supply voltages from giresent on the main control board, we have
provided separate Interface relays for both thenrRdbt Relay and the PSW Initiation Relay. Both
relays are maximum rated 3A/125Vac and are alsanteduwon the DIN rail together with the “Field”
terminal blocks. The main Pilot Relay is intendedhnterface with the external motor starter cirauit
controlling PLC. and the PSW Interface Relay with external Pre-start Warning (PSW) circuitry ie.
bells or horns etc.

Please note that an additional interposing heawy ey may be required for the PSW Interface
circuit depending upon the PSW devices being usedot exceed the maximum relay ratings.

2.0 Single Cable System Configuration
The single cable sysiis split into two subsystems:

1. Pre-Start Alarm (PSA)
2. Lockout and Signaling

2.1.1 Pre- Start Alarm (PSA)
Two methods of PSA can be supplied:
The standard method that is used is to initiateshomers external PSA system (which may use a
separate cable along the length of the conveyaiphgthe starting cycle. The main console
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provides a heavy-duty (3A. max. rated) output condiairing the conveyor starting sequence that
can be used to initiate and external horn/s eiti@unted at the drive ends or else throughout the
length of the system. On short conveyors this iglhg the preferred method. After a pre-
determined time (set in configuration), the PSAyatontact opens and the supply to the external
PSA horns is removed.

There are two separate Pre-start warning timers-Seart and Post Start.

Pre-start is the amount of time (in seconds) thaicbnveyor PSW Interface Relay is energized
PRIOR to the main Pilot relay being energized.

Post PSW is the amount of time (in seconds) AFTIEERRilot relay has energized before the PSW
relay de-energizes.

The standard factory default sets both of these tigrs to 10 seconds but these can easily be
changed during installation.

Optional PSW Method:

The optional method typically used on long lineeyors requires the use of an additional PSW
printed circuit board that plugs directly into tmain control pcb. This provides terminal
connections and on-board circuitry that initiategnitors and controls the issuance of PSW tones
along the length of the conveyor. Utilizing spaoaductors in the existing lockout pullcable the
pre-start warning tones are sent to combined loZR&W units located throughout the length of
the conveyor. Typically our combined lockout/PSWtsineplace a standard lockout box and are
usually installed at 150m intervals along the lbargftthe conveyor. For Conveyors that use
lockout boxes at both sides of the conveyor, timaliined units can be spaced at 300m apart but
fitted on alternate sides so that they are arraaj@80m. centers.

Each combined PSW units incorporate a lockout bakis attached to an amplifier assembly
housing an electronic PSW pcb, speaker and rechlalgybattery. During the PSW cycle, the
console initiates a remote oscillator that broatdcasvarning tone over every combined lockout
key/amplifier in the system. The charging of thieinal battery that is required to power the high
performance amplifier contained within each unédéhieved by supplying a constant current
charge down the same pullcable. At the end of yaem the PSW conductors are terminated with
the PSW Termination unit. If the optional PSW citdoard is used, the main console MUST
recognize the specific warning tones otherwisectirereyor will not be allowed to start.

For systems that used a previous version of themalint TW15KS console, even though NO
PSW output was required, it was mandatory to canm@&emote Termination Unit (PSW
Oscillator) to the control unit to enable the wmitd the PSW output relay to function correctly. If
the previous design of control unit is being repthwith the current model, then the Remote PSW
Oscillator device is not required.

Lockout & Signalling

A combined maximum total of 99 standard (showninZ or combined lockout/amp units can
be connected to the standard TW15KS unit(this nuroae be increased to 150 but requires a
change of firmware. TW15 Monitor units or directiB&lignment units may be connected on one
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system. Standard lockout boxes are usually irstat 75-100m intervals along the length of the
installation with modified PSA/lockout boxes beingtalled where required (usually 150m). As
mentioned this number also includes any conneaiadeyor protection devices that incorporate
the numerical I.D. pcha assembly. InterconnediioALL devices is by means of an
interconnecting pullcable terminated in the lockiookes and in our other devices on terminal
strips. The system is fitted with a remote Sighaimination Unit that is combined in one
assembly when our PSA system is used throughougtiggh of the conveyor.

FIG 2 Standard Lockout Pull Box

Lockout System Operation

The lockout circuitry operates from al2v dc supgithin the console. The supply is carried by
the +ve and -ve lockout conductors in the interemting pullcable through all lockout boxes and
conveyor protection devices to the remote Signahilgation unit.

The Termination unit uses the 12v dc supply to gerean 800-1200Hz square wave signal that
is passed down the same lockout conductors to teetdd at the control console.

If a lockout box is operated (locked out) or a lfagalt occurs, the circuit is broken and the signal
from the termination unit is interrupted. The Qohunit detects this condition and automatically
shuts down the conveyor.

The console has the ability to detect the typeanftfpresent on the two lockout conductors ie.
Lockout, Short, Open or CLEAR (Healthy). Output tzarts are provided for remote monitoring.

Optional Protection Equipment

Appropriate conveyor protection devices such asBalt Alignment -Tear Unit can be supplied
fitted with the appropriate numerical 1.D. assemliyat automatically trips the conveyor should a
conveyor Belt fault occur. The protection deviees wired directly into the nearest conveyor
lockout box at locations deemed appropriate byuder. When operated the protection devices
provide a lock out on the signaling system at #iaestime as displaying their numerical 1.D. on
the Console display.
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A range of conveyor protection devices that artable for use with the numerical 1.D. system are
available and these include:

a) Belt Alignment / Tear Unit
b) Belt Alignment Unit

C) Back Spillage Unit

d) Universal Switch

e) Material Detector

In addition our six channel TW15KS monitor can pdeva common conveyor trip with numerical
identification of lockout position when connectedup to six simple conveyor protection devices.
A voltage free C/O contact in each protection devécrequired. This arrangement allows any
protection device to be used at any point alondehgth of the conveyor WITHOUT requiring
additional cable along the conveyor. All protect@®vices would cause a lockout on the conveyor
system until the fault had been corrected. Formgpte:

a) Belt Slip and Speed Unit

b) Brake Proving Switch

c) Temperature detectors - insertion and surfacentno
d) Vibration sensors

A range of analogue trip amplifiers and controltsigire available should the motor

control circuits not provide the required intellige to handle the device input.

3.0 Interconnecting Pullcable

The Minelec interconnecting lockout cable is spigcimanufactured for use agpallcable on
conveyor systems. The pullcable is a braided armgti-conductor cable with a green or red
PVC covering as an outer jacket. The cable is méhg robust and has a breaking load in excess
of 10001b.

Depending upon the design of the system and redjiéagures, the pullcable has either 4 or 6
conductors (see separate sheet). The pullcable me<imum outside diameter of 13.5mm.
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4.0 Installation of Console

The wall mount console should be fixed using thmH points. Note that the stop/start switches
are located on the right hand side and should sigyeacessible when the console is mounted.

NOTE: The front cover screw are hex socket M6 apliire a 4mm hex driver to remove them.

Cable entries are provided on the underside ofittittand are tapped M20. Use appropriate M20
cable glands for all entries.

Refer to drawing M86 104 006 for typical instakatidetails
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b
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DRG M86 104 006 MLTW15KS INSTALLATION BLOCK DIAGRAM
FIG 3

The mains supply is taken into the console thraughble gland on the underside of the unit. The
unit is sent from the factory with a 120V North Arnecan power cord fitted. If the unit is to be
powered from a higher voltage, or directly wiretbia circuit breaker, remove this power cord
and connect the supply cable directly to the pawedule.Ensure that the console earth terminal
is connected.

The pilot and PSA terminals have built in brealsershat the unit can be isolated from the motor
drive and PSA interface.

Publication M85 150 001 rev O Page - 8



Conveyor Lockb8ystem Model MLTW15KS

Make the connections to the console using the feiahinals provided, however if a lockout/fault
supervisory contact is required this has to bectlireonnected to the printed circuit board, CON3
— terminals 2/3.

The terminal rail connections are shown below:

78 9 1 1 14||1516171£122||2223
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FIELD TERMINALS
FIG 4

Connection of 2 Wire Line

Connect the 2 lockout lines (that are connectealitgh all the pull boxes to the remote end) to
TB5 and 6. Connect the 2 wire conductors as below:

Pull box TB1 = Console TB 5
Pull box TB2 = Console TB6

Connection of 4 —20mA

The key number is sent by the console as a 4-2(grak The output is scaled for 100 numbers
giving 0.16mA per key.

When no keys are locked out the output currentrig 4

The 4-20mA monitor unit should be connected as shiovthe diagram below. Ensure that there
is not a connection between the 0V within the ctmaad the 0V of the monitor unit, for example
if the logic level BCD interface is connected.bifth 4 —20 mA and logic level are required, an
isolatig interface may be required — check withrrenufacturer of the monitoring system. TB13
of the console is connected to the positive supptire monitor. The voltage of this supply must
be between 7.5 and 24Vdc.
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NOTE: OV OF MONITOR AND TW15KS
MUST NOT BE CONNECTED

| VOLTAGE

- MIN = 7.5Vdc
- MAX = 24Vdc

TW15KS CONSOLE

TB13

NV

ANALOGUE (4 -20 mA) OUTPUT
TBL

4 - 20 mA MONITOR
CIRCUIT

scale = 0.16 mA/key

4 mA = zero keys #
4.16 mA =1 key

4 -20 mA current scaled for 100 lockout KEY3] 5.60 mA = 10 keys

19.84 mA = 99 keys

CONNECTIONS WHEN USING ANALOGUE 4 -20 mA OUTPUT TO TRANSFER
THE LOCKOUT KEY NUMBER TO CONVEYOR CONTROL SYSTEM

FIG 5
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Connection of Logic level

The logic level BCD interface is standard 5V CM@®nnect the common (TB23 to the 0V of
the monitoring system). If you have the 4-20mAnected check the operation of the 4-20mA
with this OV connection made. If the connectiorpstthe 4 —20mA working you may need to fit

and isolating interface. The diagram below shoms to connect the BCD interface.

TW15KS CONSOLE

SPECIFICATION

1=+5v LOGIC LEVEL

0 =0V LOGIC LEVEL

OUTPUTS ARE 5V CMOS LOGIC

0V LOGIC LEVEL = 0.5V MAX @ 1.6mA
5V LOGOC LEVEL = 4.5V MIN @ 10uA

ITB23
oor [\
ITB2F [
ITB20
[TB1Y
ITB18
\

[TBL7
ITB1 I
ITBL )

BINARY CODED DECIMAL I

80|40"20|10| 8" 4|2|lIOV|

EXAMPLES <

KEY NUMBER = 1 ofjo ojogjfo ofo 1fov
KEY NUMBER = 7 ofjo ojogjfo 1 1 1fov
KEY NUMBER = 9 ofjo ofjo 1 ofo 1fov
KEY NUMBER = 11 ofjo 0 1 0 oo 1fov
KEY NUMBER = 18 ofjo 0 1 1 ofjojojgov
KEY NUMBER = 20 ofjo 10§40 ofojoypov
KEY NUMBER = 32 [V} ¢ 1 1 0 Ofojoypov
KEY NUMBER = 99 110 0 1 1 oo 1fov

CONNECTIONS WHEN USING LOGIC LEVEL BCD OUTPUT TO TR ANSFER

THE LOCKOUT KEY NUMBER TO CONVEYOR CONTROL SYSTEM
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Remote Stop

This input requires a normally closed contact tietnges to open for the stop condition. The
console is sent from the factory with the remotg shput shorted with a link. When connecting
to a remote conveyor control system remove thedimk connect to the required voltage free
contacts within the system controller. When coneg this way the pilot is opened when either
the local stop button is pushed or the contact jpethe remote conveyor control system.

Remote Start

This input requires a normally open contact thatmaotarily closes for the start condition. When

connecting to a remote conveyor control system eondirectly to the required voltage free

contacts within the system controller. When conebd this way the start is initiated when either

the local start button is pushed or the contaxtes in the remote conveyor control system.

Commissioning

5.1 Ensure that the links are out on the pilot B8d\ field terminals. The functions of the
external pilot control/drive and PSA interfacesll be checked before connection to

the TW15KS Console.

5.2 Ensure that the stop/start , 2 wire line ar®DA or logic level interfaces have been
connected correctly.

Fig 7 Test switch and Display

5.3 Plug in the console (or switch on the mainkaiso) to power the unit up. Check that the
green power “ON” led at the top of the display womdis illuminated.
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5.10

5.11

5.12

5.13
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On the Console switch the test switch from*tieemal” position to the “test clear” and
check that :

a) red test led is illuminated

b) green ! Tled is illuminated

C) the led display showcfr”
This test shows that the pilot tone detector iskivay correctly.

On the Console switch the test switch to teet“lockout” and check that :
a) red test led is illuminated
b) red ockout/fault led is illuminated
c) greemt! T led flashing
d) the led display showl?’
This test shows that the lockout detectors are ingrkorrectly.

On the Console switch the test switch from“tteemal” position to the “Pr Start”
position and check the number displayed. This nurizbine time, in seconds that the pre
start alarm will sound before the pilot relay i®agized and the motor drive is enabled. If
the time needs to be changed use the “IncremeriDecrement” pushbuttons to change
the time. The timer value is automatically savedan volatile memory.
On the Console switch the test switch from“tie@mal” position to the “Po Start”
position and check the number displayed. This nurisbidne time, in seconds that the
alarm will sound after the pilot relay is energisédhe time needs to be changed use the
“Increment” or “Decrement” pushbuttons to changetime. The timer value is
automatically saved in non volatile memory.
Rotate the test switch back to the normal mwsiEnsure that all the pull boxes are set to
normal and that the remote termination is conneatetithat the stop circuits are in the
normal state(closed). Under these conditions timsae should indicatecfr”.
If “clr” is not indicated the console should indicating either:
a) Red Lockout/fault led illuminated with a number in the led display
indicating the position of the lockout.
b) Red TLockout/fault led illuminated with the wordOPr1 and a
number flashing on the led display indicating tlesipion of the open
circuit along the conveyor.
c) Red ‘Lockout/fault led illuminated with the wordSht' . This means
that the lockout cable has a short somewhere atehgngth.

If any of these faults are present on the systaw thust be cleared before proceeding.
Having achieved a clearlt” on the led display press the local start. ThedV&tSA’
should be displayed on the LED display and the RSy should be operated (green led
on the relay illuminated).

After the pre-start alarm time the LED dispdénpuld change tatin” and the pilot relay
should operate (green led on the relay illuminatBd}h relays should be operated.
After the post start alarm timer has expifelRSA relay should release (green led on the
relay goes off) but the pilot relay remains enexdiand the display readsifi".

Operate a pull box and check that the pileases immediately and that the led display
changes to give the number of the locked out papl B\Iso the Lockout/fault led should
be illuminated. If using the 4 —20mA or logic |e\&CD interface, check that the correct
key number is displayed for the pull box that igKgied.

Reset the pull box and check that the ledalseturns to the cleaclt” condition.
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5.14 Check that operating each pull box in turregithe correct indication at the console and
on any remote monitoring system.

5.15 Press the Start button on the console ank¢hecsystem operates in the normal way.
Press the local stop and check that the pilot nelleases immediately. If a remote
controller is used repeat the test using the remstare - stop function.

5.16 If for any of the above tests the correct kember is not displayed refer to the
calibration section (section 6).
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Calibration

Fig 8 Printed Circuit Board — Position of Caliboat Adjusters

It will only be necessary to recalibrate tiné if the 4 - 20mA output does not correspond with
the indicate lockout number or the actual pull Hoet was locked out. Calibration should only be
carried out in an authorized workshop that has ratewand calibrated instruments. To calibrate
the 4-20mA following the procedure below.

First check that voltage on field terminal TBd®etween 7.5 and 24Vdc (with respect to thef)v o
the monitor unit). If the voltage is below 7.5V #he-20mA will not give accurate results. Correct
as necessary.

Check the master reference voltage by meastirengoltage at U17 pin 6 with respect to the OV
of the console. This point should be 5.00Vdc +#020Adjust if not within range using R92
(Master reference voltage adjuster).

Check the D/A reference voltage by measuriegvtiitage at U15 pin 2. This voltage should be
4.00 Vdc +/- 0.02. Adjust if not within range usiR3 (D/A reference voltage adjuster).
Warning: do not go back to readjust R92(mastereefee) as it will effects the D/A setting.

Re-check the 4-20mA. When no key are lockedrmuit — 20mA output should give 4.00mA.
Connect an accurate mA meter in series with themA& conductor ( connected to field terminal
TB14). If it is not then adjust R80 to give 4.00mA.
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Set the test switch to the test lockout pasitind check the display indicates 10. If it does no
adjust R31 (test lockout number adjustment). Whthdisplay indicating 10 check that the 4-
20mA is giving 5.50mA. If not adjust R79 ( 20mA asfjiment) until the current is 5.60mA.

Return the test switch to normal and then latlkach pull box on the system and check that the
4-20mA current is correct. If there is a gradu#t @f numbers along the length of the conveyor
then keep the final key locked off and adjust RY§ite the correct number.

If the indicated number suddenly jumps from puk box to the next it could be due to leakage in
the cable caused by some sort of damage. Thibeanmpensated for by using the calibration
setting on the test switch. Set the test swibcié position marked “cal”.

Lock out the pull box that has the incormaainber. This number will be displayed on the LED
display. Using the “increment” or “decrement” pusttbns set the number to the correct value.
When the number is set press the save button. 3ysem will then remember this adjustment
and will set this pull box number correctly andm@ill box numbers from this point to the end of
the system.

If the number offset needs to be reset atiamy;, set the test switch to the “cal” and press th
“yellow” reset button. The numbers will return teetr normal values.

END
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