mU“:lEf'Od@ MTR/MTRA Installation & Troubleshooting

1 Introduction

The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN
rail attachment on the back, making a snap-on snap-off installation. Any number of relays can be easily
added to the DIN rail then wired together to form a complex pumping system that otherwise may have to
be controlled and operated by a programmed PLC.

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and
uses the conductivity of the liquid to complete an electrical circuit.

Explosive zones

A WARNING:

Do not use this unit in environments that may contain flammable/explosive
or chemically aggressive gases or powders.

Electrical Safety

General precautions

A Electrical Hazard:

e A certified electrician must supervise all electrical work. Comply with all local
codes and regulations.

e Before starting work on the unit, make sure that the unit is isolated from the power
supply and cannot be energized.
Make sure that all unused conductors are insulated.
There is a risk of electrical shock or explosion if the electrical connections are not
correctly carried out or if there is fault or damage on the product.

Requirements
These general requirements apply for electrical installation:

The mains voltage and frequency must agree with the specifications for the product.
Circuit breakers must be installed between the main voltage line and this unit.

All fuses and circuit breakers must have the proper rating, and comply with local
regulations.

e The cables must be in accordance with the local rules and regulations.
Cables
These are the requirements to follow when you install cables:
The cables must be in good condition, not have any sharp bends, and not be pinched.
The sheathing must not be damaged and must not have indentations or be embossed (with

markings, etc.) at the cable entry.
e The minimum bending radius must not be below the accepted value.
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Earthing (Grounding)

A Electrical Hazard:

*  You must earth (ground) all electrical equipment. This applies to the pump equipment,
the driver, and any monitoring equipment. Test the earth (ground) lead to verify that it is

connected correctly.

« If the power cable is jerked loose by mistake, the earth (ground) conductor should be the
last conductor to come loose from its terminal. Make sure that the earth (ground)
conductor is longer than the phase conductors. This applies to both ends of the power

cable.

2 Electrical Overview

There are 10 screw terminals on the unit. Facing the relay as
shown, we look at the bottom terminals (left to right):

L MULTITRODE
s @ : °
I SENS. A Liquid Leuiel
SENS. B 2 Control Relay
DELAY A | .
DELAY B + Model MTR-2
DELAY C 5 Madein Australis °

Lo — (Charge mode). This is the point when the probe is dry
the relay will turn on.

Lo — (Discharge mode). This is the point when the probe in the
tank is dry the relay will turn off.

Hi — (Charge mode). This is the point when the probe in the
tank is wet a relay will turn off

Hi — (Discharge mode). This is the point when the probe in the
tank is wet a relay will turn on.

C - is common earth. All earth bonding must be terminated
here for correct operation.

“L*“is “live” (240V AC)
“N “is “neutral” (240V AC)

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded back

to C on the relay unit.

Page 2 of 6

MTR/MTRA Installation & Troubleshooting R2.2



mU“:lEf'OdG MTR/MTRA Installation & Troubleshooting

3 DIP Switches
3.1 DIP Switches

(See Wiring Diagram for full program functions.)

311 DIP1&2

DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a
higher sensitivity inside the relay is required.

312 DIP3,4&5

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the
sensors momentarily, and false activation cannot be tolerated.

3.1.3 DIP6
DIP switch 6 controls the charge/discharge function. Set “ON” for charge, and “OFF” for discharge

3.2 Relay Contacts & their Applications

3.21 Contacts 15,16 & 18

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are
triggered simultaneously. An example is when in discharge mode, (see Figure 1).

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on
the pump, contacts 15 and 16 are open, with 15 and 18 closed.

In advanced applications this state change may be fed into a logic device to indicate the pump is running
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation
that a change has occurred in the relay.

3.2.2 Contacts 25 & 28

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used for turning on
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet
and in charge mode turn on the pump when the bottom sensor is dry.
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4 Practical Overview
4.1 Discharge Mode — DIP switch 6 set to “OFF”
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Figure 1 — Discharge Mode

RELAY -
ACTIVATED @00

Figure 1 shows two probes, (PB1 connected to

Lo and PB2 connected to Hi). The pit is mostly SENS. ;
underground and there is a gravity-fed inlet at the giﬁﬁ « mf
top left-hand side. The pit is empty with PB1 DELAY Sl
completely dry. Dipswitch 6 is set to “OFF.” TR/DISC 5

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current
flow. The level starts to rise and covers PB1.

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below PB2
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump
stops.
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4.2 Charge Mode — DIP switch 6 set to “On”
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Figure 2 — Charge Mode
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Let’s look at the same relay but in a tank that is
charging (DIP 6 is now on). See Figure 3, where
liquid is being pumped into a tank, and
discharging through a gravity feed, the tank is on
steel stands “x” metres above the ground.

NOTE:

SENS.

CH/DISC

“C” is connected to common bonded earth. The unit will not operate correctly if not earthed.

RELAY
ACTIVATED . Ol- OFF

SENS.

DELAY
DELAY
DELAY

OmWps|m|=>

R

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to

below PB1 (L

0), and the pumps restarts to fill the tank.

The pump will continue to fill the tank until PB2 (HI), becomes wet again.

4.3 MTRA Relay with Alarm (Discharge Applications Only)

Steel Earth Rod
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1 Control Relay
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To Pump or Contactor

Figure 3 - MTRA Operation

with Alarm
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output,
and does not have a charge mode. The planned application is to close a contact to illuminate a warning
alarm light. . Various other applications have included introducing a third probe to latch another relay.

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop.

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse
into another device with the common cause to warn human beings that a spill is due to occur. If the
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops
the light from flashing or the foghorn from sounding.

5 Most Common Installation Problems

The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring.

Now is the time to check the relay by using “the bridge testing line technique” remember you must
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DIP switch settings from 1 to
6 should be off.)

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay
box, observing all safe electrical practises. You should have one black wire and one red wire free.

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the
red wire to Lo — nothing should happen (if it does return the relay for replacement or repair*). Now
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the
relay should be returned for repair*)

6 Troubleshooting

I have checked all the DIP switches and settings This is the most common problem encountered with relay set up and

but in discharge mode as soon as the bottom commissioning, the probe in the bottom of the tank is wired into the
sensor gets wet the pump turns on then turns off Hi terminal instead of the Lo terminal.

almost straight away.

. . . . Check the sensitivity level set on the relay, some times the level is set
The installation went fine but now and again the for foul water but due to changes in the fiow the water becomes grey or
pump will not turn on even though | am sure the clear, try changing the setting from 20kQ to 80kQ and monitor the
probe is wet. results carefully.

If you have completed the test schedule for the relay and it passed then
check the wiring to the sensors — for this is now where the problem lies
or in the earthing arrangements. If possible check the resistance
between the sensor cable and the steel sensor on the probe to prove a
solid connection.

All wiring is complete and all DIP switches have
been checked but the pump will not turn on at all.

* Please contact your distributor or agent before returning any product for repair or warranty claim.

sales.oceania.mt@Xyleminc.com

multitrode
a xylem brand
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