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Dear user!

In this device, the sensor circuits are supplied with
alternating current, which significantly reduces electro
corrosion of electrode sensors and prevents the
deposition of salt deposits on them. The common wire of
the level sensors (terminal COM) is connected to the
neutral line (terminal “N”) through a protective current
limiting resistor.

If you are using electrode level sensors galvanically
connected to ground (e.g., adry-running sensor located in
a water well), check the neutral wire connection to the
“N” terminal before plugging in the device!

L2 is supplied from the mains with voltage ~220 V
(terminals “F_A” and “ N”) and in case of absence or bad
contact of neutral on the terminal “N”, the device will be
supplied from the phase wire F_A and from the grounded
sensor through its measuring circuit, which will lead to
its failure!!!
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303851 Russia, Oryol region, Livny, Mira str., 231
phone : +7(48677) 7-80-03, 7-81-00
fax : +7(48677) 7-80-99, 7-81-03
Technical support: +7(48677) 7-92-21, 7-92-12
e-mail : info@hms-livgidromash.ru
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1 DESCRIPTION AND OPERATION OF THE PRODUCT
1.1 Product designation

1.1.1 Microprocessor control and protection device L2 (hereinafter L2) is designed for
control and protection of any three-phase asynchronous AC electric motors with squirrel-
cage rotor by operator commands and/or sensor signals.

1.1.2 L2 corresponds to climatic execution of ¥ category 2 according to FOCT 15150-69
(operation in unheated premises or under a canopy at ambient air temperature from
minus 40 to plus 40°C).

1.1.3 Degree of protection of L2 elbows and dust - IP21 according to TOCT 14254-96.
1.1.4 In terms of protection against electric shock, the device corresponds to class Il
according to MOCT 12.2.007.0-75 (products with double or reinforced insulation and
without grounding elements).

1.1.5 L2 does not belong to measuring instruments, but has accuracy characteristics and
does not require mandatory certification.

1.1.6 L2 is not intended for operation in explosive, fire hazardous and aggressive
environments.

1.2 Specifications

Table 1

Number of sensors to be connected 4
Number of power channels 1
Rated voltage of the power circuit, V ~380
Number of phases 3
Frequency of supply voltage current, Hz 50 £2
Supply voltage, V ~160...270
Rateq voltage of level sensor power supply -15
circuits, V
Permissible deviations of supply voltage from nominal +10
value, % -15
Maximum measurable current, A:

- T0O3-90A type current sensors (T2000:1) 100.0(125.0)

- sensors with unified current output 5A 600.0
Maximum measurable phase voltage, V 300.0
Absolute error of measurement of voltages and
currents, %: 1,0
Power consumption, VA, not more 5
Cross-section of connected wires, mm?® 0,2..1,5
Enclosure protection degree P21
Overall dimensions, mm, not more 120x90x60
Weight, kg, not more 0,5
Mounting method mounting on DIN

rail 35 mm




1.3 Overall and mounting dimensions

1.3.1 Overall dimensions

106

90

SE D000 m 000000000

BEPXHMA YPOBEHL O
ABAPWA HIZIGMR YPOREHE O
“cyxoh® xom O

2888

[ BHEWHEE

O
MNyckK cTon
@E YETPOHCTED
L

aETOmAT [ ]

000000000 m 000000000

]

ool 11

[TT1] oo

58

A U
(o]
[ap]

Y a4

58

1.4 Controls

Spring clamp
terminal blocks

4-digit
LED indicator

Fluid level alarm LED

Programming
mode button

Alarm LED for
emergency situation

Dry run alarm LED —J

Operating parameters
Input alarm LED selection button

of “External control”

Auto mode alarm LED

/' Motor on/off buttons
(in manual mode)

Motor start alarm LED

Labeling plate

Protective Fuse FU2 of the contactor

cover control circuit
Spring clamp
terminal blocks In other versions, the fuse is located inside
the housing L2) and the protective cover
must be removed to accessiit.
4



1.5 Labelling

1.5.1 The plate attached to the L2 enclosure is labeled with the following information:

- name or designation of the device;

- trademark or name of the manufacturer;
- country of manufacture;

- serial number of the product;

- month and year of manufacture.

1.5.2 The transport container is marked with cargo marking according to FTOCT 14192-
96 and design documentation of the manufacturing company.

1.6 Packaging, storage and transportation

1.6.1 L2 shall be packed in the packaging of the manufacturing enterprise.

1.6.2 L2 shall be stored in the manufacturer's package in rooms with natural ventilation
at ambient air temperature from minus 50°C to plus 50°C and relative humidity 98% at
25°C at a distance from heating devices not less than 0.5 m and in the absence of
aggressive impurities in the air.

1.6.3 During loading and transportation of packaged products, the requirements of the
warning inscriptions on the crates shall be strictly observed and shocks and impacts
that may affect the external appearance and performance of the device shall not be
allowed.

1.6.4 Transportation of L2 can be performed by all types of transport, in covered
vehicles, during transportation by air transport in heated sealed compartments. It is
allowed to be transported as a part of products.

2 USAGE
2.1 Safety precautions in preparation for operation

2.1.1 L2 operators and maintenance and repair technicians must receive safety
training and study this “Programming Manual”.

2.1.2 Before being allowed to work with L2, the operating personnel must be trained,
instructed and certified in accordance with the requirements of the “Rules for Technical
Operation of Consumers' Electrical Installations” and “Safety Rules for Operation of
Consumers' Electrical Installations”.

2.1.3 When performing repair and adjustment works, the system in which L2 is
installed must be disconnected from the supply network, and measures must be taken
to exclude the possibility of its switching on until the end of the work.

2.1.4 The system where L2 is installed must be reliably earthed in accordance with the
Electrical Installation Regulations.

2.1.5 In case of accident or malfunction of L2 it is necessary to stop work and switch
off the circuit breaker of this installation in the power cabinet.

2.2 Preparing the product for operation

2.2.1 Unpacking should be done from the “TOP” side in the following order:

-open the packaging,

- check for completeness.

In case of any defects orincompleteness of the delivery, draw up a report and send it to the
manufacturer.

2.2.2 During installation, operation, maintenance and repair of L2, the requirements of
“Safety Requirements and Safety Requirements for Electrical Installations of
Consumers” must be complied with.

2.2.3 Persons having at least Il license according to “Safety Requirements and Safety
Requirements for Electrical Installations of Consumers” for installations up to 1000 V and
familiarized with this manual are allowed to work with L2.

2.2.4 Before connecting L2, make sure that the plant is completely disconnected from the
mains power supply.

2.2.5 Wiring should be performed according to the wiring diagrams (Section 3).

2.2.6 L2 is considered operable if the instrument name and software version number are
displayed on the screen after itis plugged into the network.

2.3 Key parameters and characteristics

+ Setting of maximum and minimum protection currents depending on the type of applied
electric motor from 0.5 to 600.0 Amperes (changeable by the user in the setup menu);

» Switching off the motor when the set currentrises / falls within 1...60 seconds;
 Blocking of starting current measurement (and level sensor signals at start) for 1 to 30
seconds (user can select);

« Blocking of motor starting in case of incorrect phase sequence or phase failure;

* Motor shutdown in the event of phase failure or phase misalignment;

* Motor shutdown when the mains voltage rises or falls;

* Emergency shutdown of the motor when the timer time exceeds 1...240 minutes (can be
changed by the user);

« Possibility of blocking the operation in case of frequent accidents;

 Availability of additional on/off timers designed to avoid false triggering of level
(pressure) sensors in case of possible water shocks;

+ Possibility of cascade switching on of several devices on one main line;

» Automatic re-activation, not earlier than in 1...60 minutes after the protection is
triggered;

» LED display of operating current, phase voltages, motor run time, etc.;

» LED display of the codes of the last three alarms that occurred in automatic mode;

» LED indication of sensor status;

+ Audible and LED indication of operating modes and alarms;

» Counting of operating time (motor hours) and number of motor's starts;

» Monitoring of various types of discrete level (pressure) sensors;



» Sensor circuits are powered by alternating current to significantly reduce electrode
(pin) level sensors electro-corrosion and prevents the deposition of salt deposits on
them.

» Control of additional inputs: “external” control (operation authorization);

* Remote transmission of binary signals (switching contacts of relay K2) on the event
selected by the user;

+ Control of short circuit (leakage) to the motor housing.

2.4 MODES OF OPERATION

2.4.1 Manual operation mode

When the L2 power is turned on, the display
oo [npnrp.] briefly shows the name of the device and
software version number.

\ Name and modification of the device

Software version

Then all necessary data and protection parameters are read from the non-volatile
memory. If there is a data failure or any values do not correspond to the permissible
values, all data in the memory are overwritten with the factory values and L2 displays the
alarm “Er.0”. Resetting of this alarm is described in chapter 2.9 “Alarms and their
indication”.

Next, the presence and correct alternation of supply phases is checked. If one of the
phases is missing (U<50V) or if their alternation is not correct, the display will show the
corresponding flashing inscription with an intermittent sound signal. It is necessary to
check the phase voltages and to ensure their correct alternation.

Ifin the setup menu (Table 3) the value of item

L Halt of
19 “Halt of start after power supply” is different . nfo;e =T
from zero, the start-up of the device will be o HALE [npc’rp‘]
delayed for this time. The display will show a AeromaTC] [

flashing inscription with the name of the mode
HALT” and the time in seconds until the end of [,.,porp,]
the delay. This power-on mode is intended for

situations where multiple consumers are being ) -
. . Timeto e == BLIEOP
energized atthe same time. the end e e

of halt mode

If powerful loads are switched on at the same time, the supply voltage may drop, which
may cause emergencies. By setting different delay times, it is possible to smoothly
connect all consumers to the mains after, for example, a power failure and subsequent
restoration.
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If the manual mode was selected in the setup menu, after displaying the device name and
software version, the “OFF” symbol will appear on the display and L2 will wait for pressing
the “START” button to start the electric motor.

If the external control input is activated in the setup menu (the
value of item 17 “External control input” is 1), the motor will be
switched on/off when this input is connected or disconnected. If
the input is not closed, the display will show the blinking
inscription “-no-". The “START” and “STOP” buttons are locked
in this case.

After the operator presses the “START” button or closes the “External control” input
E.Run, which is activated in the setup menu, the insulation resistance of the motor is
checked, the value of which must not be lower than 18 kOhm. After that, the parameters
“Mains voltage increase”, “Mains voltage decrease” are checked for 0.5...1 second.

The status of the dry running sensor is checked depending on the value set initem 28 of
the setup menu. It may not be checked; it may always be checked and it may only be
checked after the engine has been started.

If all parameters are normal, the output relay (contacts K1.1, K1.2) is switched on,
switching on the contactor that starts the motor. After switching on the relay for 1...30
seconds (changed by the user in the setup menu) L2 ignores inrush currents and
distortions. Before the relay is energized, a brief audible alarm sounds to alert the
operator that the motor is starting. The signaling LED on the START button lights up to
indicate that the motoris on.

If the voltage on any phase falls below 100V or the average current draw falls below the
“Minimum Current” setpoint during the inrush current interlock time, a rapid emergency
motor shutdown will occur within 2 or 4 seconds. This is an additional protection in case of
phase failure.

After counting down the inrush current interlock time (during the countdown the
indicator displays running dashes), L2 continuously calculates the effective (RMS)
current values for the two motor phases, which must lie within the minimum and maximum
current settings, and displays the average current value for phases B and C on the
indicator.

By pressing the “SELECT” button it is possible
2.4 [nporp.] to view all available operating parameters of the
i station. Pressing the button once will briefly
: cron BLBEOP display the name of the parameter to be
@ displayed and then its value. If you press the
“SELECT” button twice, the next parameter will
be displayed, and so all other parameters in
sequence. If no button has been pressed for 30 seconds with the motor off (60 seconds

with the motor on), L2 will automatically switch to the indication of the first parameter - the
average current of the two phases Band C.

Ay
The motor is on



Mean current Running time in hours and minutes

ED) £~
L 2Y @5
Currents in phases B, C

1 Number of motor's starts
N EE (n
T - | g
23 @l s
IcH

Voltage of phases A, B, C

Latest error codes

| In manual mode the status of the level sensors is ignored,
BEPXHUI YPOBEL) @ but the liquid level is indicated by the LEDs on the front panel
HIKHUI YPOBEHD @ L2

i

The LEDs show the actual liquid level according to the
contacts of the selected sensors in item 3 of the setup menu.

In case of incorrect operation of the level sensor inputs, no
erroris indicated, but the level LEDs start blinking, signaling a

Incorrect operation .
of the level sensors malfunction.

Ifthe installation of dry run sensor is not provided at the object, itis necessary to disable
it in the installation menu (in item 28 “Dry run sensor check” set the value “0” - not
checked) for the station operation. Itis also possible to short the dS and COM terminals on
the signal terminal block with a piece of wire (see Section 3), otherwise the Er.8 alarm will
always be triggered (see Table 4).

In manual mode, the number of motor's starts per hour is not checked or limited.

In case of overcurrent or undercurrent for 1...60 seconds (user adjustable in the setup
menu), the contactor relay is switched off and L2 indicates an alarm. The signal LED on
the front panel starts blinking, signaling the alarm, intermittent beep sounds. Other alarms
(see Table 4) are fixed and cannot be changed.

In manual mode the operation interlocking in case of frequent accidents is not used.

After pressing the “STOP” button, the alarm will be reset, the “OFF” symbol will be
displayed on the indicator and L2 will wait for pressing the “START” button. If the alarm
occurred when the “External control” inputis closed, then to reset the alarm itis necessary
to open this input. The alarm will be reset.

Allthe alarms that occurred in the manual mode are not saved in the L2 memory.

2.4.2 Automatic operation mode

When the L2 power is turned on, the display
briefly shows the name of the device and

II'IPDFP.I
software version number.

BbISOP

A2, .oncreo

yeTPe
YIIPABIEHMS W SAWNTEI

N\
\ Name and modification of the device

Software version

Then all necessary data and protection parameters are read from the non-volatile
memory. If there is a data failure or any values do not correspond to the permissible
values, all data in the memory are overwritten with the factory values and L2 displays the
alarm “Er.0”. Resetting of this alarm is described in chapter 2.9 “Alarms and their
indication”.

Next, the presence and correct alternation of the supply phases is checked. If one of
the phases is missing or an incorrect phase sequence is detected, the display will show
the corresponding flashing inscription with an intermittent audible signal. The phase
voltages must be checked and correct phase rotation must be ensured.

If in the setup menu (Table 3) the value of item Halt of
19 “Halt of start after power supply” is different start mode HAL = [.-.porp,]
from zero, the start-up of the device will be =0 o)
delayed for this time. The display will show a f 1
flashing inscription with the name of the mode e - [nmrp]
“HALT” and the time in seconds until the end of w0 |y Ic '

the delay. This power-on mode is intended for A e
situations where multiple consumers are being tTnI;nZntg L crcncrne
energized atthe sametime. of halt mode

If powerful loads are switched on at the same time, the supply voltage may drop, which
may cause emergencies. By setting different delay times, it is possible to smoothly
connect all consumers to the mains after, for example, a power failure and subsequent
restoration.

The automatic operation mode signal LED on the front panel
will lightup.

—
| yAY
e
STOHA Ty -
k % ‘\\ Alarm LED for automatic Ny ' T=)
\— operation mode (o7

No “External control” signal”

BblBOP

<
'
.:‘J

If the external control input is activated in the setup menu (the
value of item 17 “External control input” of the setup menu is 1),
the filling/draining processes will take place only when this input is
closed.

If the input is not closed, the display will show blinking
inscription “-no-" and L2 will wait for its closure. When it is closed,

Alarm LED of the the signal LED on the instrument panel will light up.
“External control” input

10



The function (filling or drainage) is selected in item 2 of the setup menu.

Type of level sensors - item 3 of the setup menu. As level sensors it is possible to use
electric contact pressure gauges of any design or single level sensors of different types
(float, diaphragm, pin, etc.). On the front panel of L2 there are signal LEDs showing the
liquid level according to the state of contacts of level sensors. Possible variants of level
display are shown below:

BEPXHUI Both off -

YPOBEHb

wwewn — fluid column is below the sensor's low level.

seamn | ower level is illuminated —

YPOBEHb

wwewsn — Jiquid column between level sensors
seamn  Both are illuminated —

YPOBEHb

wwwn  fluid column is above the upper level sensor.

v
v Both blinking —
xwr - jncorrect operation of sensor contacts

The situation with incorrect operation of the sensor contacts is caused by incorrect
selection of the sensor type in the setup menu (e.g. in item 3 of the setup menu the type of
OKM-V sensors is selected, but in reality, pin sensors are installed). The following results:
when the liquid reaches the upper level of the vessel, the contact of the lower level must
be open, the contact of the upper level must be closed (see item 2.5 “Electro-contact
gauges”). In reality, both pins are closed, which is physically impossible for the 3KM-V. As
soon as a situation with incorrect sensor contacts occurs, the level LEDs start flashing
and after 4 seconds the protection is triggered. The motor is switched off and error Er.10 is
displayed. The error will be reset automatically when the sensor signals are restored. This
fault can occur either when the sensors are faulty or when the L2 input(s) are faulty. Refer
to APPENDIX B of this manual for details on troubleshooting.

HWXHUIA YPOBEY

Upper
level

Tank filling

If the liquid column in the tank is above the lower level, L2
switches to waiting for the tank to drain. The display will
show flashing bottom dashes.

[eXeXoXe]

— e — |

‘ABTomaT []

[~~~ Waiting for
the lower level

After the tank draining is finished (level LEDs on the front
panel L2 are extinguished) before starting the electric motor
the motor insulation resistance is checked, the value of which
should not be lower than 18kOhm.

After that during 0.5...1 second the parameters “Increase /
decrease of mains voltage”, phase imbalance by voltage,
number of starts per hour are checked.

11

The status of the dry run sensor is checked depending on the value setin item 28 of the
setup menu. It may not be checked; it may always be checked and it may only be checked
after the motor has been started.

If all parameters are normal, the output relay (contacts K1.1, K1.2) is switched on,
switching on the contactor that starts the motor. After switching on the relay for 1...30
seconds (changed by the user in the setup menu) L2 ignores inrush currents and
imbalances and the state of level sensors. Before the relay is switched on, a brief audible
signal is emitted to warn the operator that the motor is starting. The signaling LED on the
START button lights up to indicate that the motoris on.

If the voltage on any phase falls below 100V or the mean current consumption falls
below the “Minimum Current” setpoint during the inrush current lockout time, a rapid
emergency motor shutdown will occur within 2 or 4 seconds. This is an additional
protection in case of phase failure.

After counting down the inrush current interlock time (during the countdown the
indicator displays running dashes), L2 continuously calculates the effective (RMS)
current values for the two motor phases, which must lie within the minimum and maximum
current settings, and displays the average current value for phases B and C on the
indicator.

By pressing the “SELECT” button it is possible to
2.4 [nporp.] view all available operating parameters of the

A station. Pressing the button once will briefly
G

display the name of the parameter to be
displayed and then its value.
\Motorison

If the “SELECT” button is pressed twice, the next parameter will be displayed and so all
other parameters will be displayed sequentially. If no button has been pressed for 30
seconds with the motor off (60 seconds with the motor on), L2 will automatically switch to
displaying the first parameter - average current of two phases Band C.

Mean current Running time in hours and minutes

Y

Currents in phases B, C
= ig]—

? 2.3

ic.Y

Voltage of phases A, B, C
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During the filling process, currents and voltages are constantly monitored and must
be within the setpoint range set in the setup menu. If the values exceed the setting range
within the set time, the emergency shutdown of the electric motor will take place. The
indicator will display the emergency code and the time until the next start of the motor.
Also, during operation, the state of the “External control” input and the state of the dry run
sensor (if itis activated in item 28 of the L2 setup menu) are checked).

When the tank is filled to the upper level, the motor will be switched off and L2 will
switch to waiting for draining. The display will show flashing lower dashes and the LED on
the “START” button will go out. The “START” and “STOP” buttons are automatically
interlocked.

For an emergency stop, it should be possible to quickly disconnect the power supply
to the device or power equipment.

Although false alarms are filtered out (debouncing) when the level sensors are
monitored, it is not uncommon for false alarms to occur over a long period of time. This is
noticeably evident on “long” lines, when an electrical contact pressure gauge is used as a
level sensor. Water shocks occurring after the motor has been switched on and off give
false level signals for a long time, which may result in undesirable starting/stopping of the
electric motor.

To avoid such situations, a motor start/stop delay function is provided.

Ifin item 21 “Start halt timer” of setup menu L2 set a non-zero-time value (in seconds),
the motor will start after this time, provided that the liquid level state is constant. If during
this time the state of the level changes (for example, there was a water shock, the ECM
hand changed its position and changed the state of the contact, and then returned to the
original position), then the start delay time will be reset to zero and will start counting again
after the hand returns to its original state. And so on until the oscillation of the ECM hand
ends. As soon as the hand oscillation stops and the timer countdown is over, the motor will
be started. The timer time is selected depending on the duration of hydraulic shocks and
can reach a value of up to 180 seconds.

The “Shutdown delay timer” (item 22 of the setup menu) works in the same way. When
the upper level is reached, the motor will be switched off after the time set in item 22 of the
setup menu. If during the countdown of this time there will be fluctuations of the ECM
arrow changing the level, the countdown timer will also be reset and restarted.

When the timers are activated, the display shows the alternating inscriptions on the
indicator: on/off and motor start/stop time.

Start delay Time to start Shutdown delay Time to shutdown
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Itis not uncommon for a tank to overflow due to the failure of one of the level sensors
(e.g. the upper level sensors on water towers often freeze and, as a result, overflow
occurs).

The runtime timer (item 20 of the setup menu) will help to avoid overflow in such
cases. Its task is to switch off the motor after the time set in item 20 (in minutes) has
elapsed, if the upper level sensor has not been triggered. The timer is started together
with switching on the motor during filling/draining operation.

If the level sensor is triggered earlier than the timer, the timer stops until the next
motor's start.

When the timer is triggered, the motor stops and the indicator displays blinking
inscriptions with the error code Er.11 and the time of the next switching on. After the
expiration of the dwell time L2 switches to the normal operation mode.

During operation it is possible to change any parameter of the L2 setup menu. This is
described in detail in p.2.8 of this manual.

If necessary, it is possible to limit the number of engine's starts per hour. For this
purpose, the user sets the maximum permissible value in item 27 of the setup menu.
Before starting, L2 checks the current number of starts and, if it is exceeded, blocks
operation until the current hour expires (or switching to manual mode). Every hour the
current number of starts is reset to zero. The limitation of the number of starts per hour is
only valid in automatic operation modes.

Itis also possible to block operation in case of frequent accidents. If any consecutive
fault occurs more than, for example, 3 times per hour, L2 will shut down the motor and
block its further switching on until user intervention. For more details on this see
paragraph 2.4.4 “Using and setting protections”.

Tank drainage

The operation of L2 during drainage is
identical to that during filling, except for the §
reverse order of switching the motor on/off A ()
when the liquid level changes.

When the liquid reaches the upper level,
the motor will start. Once the level reaches the
minimum level, the motor will stop and L2 will
wait for the tank to fill to the upper level.

LN
-

? level
i

As in the case of filling, start delay, stop delay and runtime limitation functions are also
possible.

Delayed start and stop functions are similar with the fill, the run time timer is activated
with the motor and resets when the lower level is reached.

Also, a limit on the number of starts per hour and the possibility of interlocking the
motor operation in case of frequent accidents are available.

14



2.4.3 Timer operation mode (and low- or high-level sensor)

This mode is intended for such conditions, where installation of the upper level sensor
is not possible (for example, on water towers at severe frosts it freezes and, accordingly,
fails), and the use of electric contact pressure gauge is difficult for some reasons. In this
case, only one lower level sensor is installed, which triggers the filling/draining of the tank
for the time required for filling or draining. The second level sensor is not used in this
mode. The filling or draining function is selected by setting the desired value in item 2 of
the L2 setup menu.

When filling, the lower level sensor input is used, when draining, the upper level sensor
inputis used.

Filling

Upper
level
sensor

Lower
level
sensor

When the L2 power is turned on, the
display briefly shows the name of the device
and software version number.

a2, om0

vers
YMIPABEHNS M 3ALINTEI

\ Name and modification of the device
Software version

Then all necessary data and protection parameters are read from the non-volatile
memory. If there is a data failure or any values do not correspond to the permissible
values, all data in the memory are overwritten with the factory values and L2 displays the
alarm “Er.0”. Resetting of this alarm is described in chapter 2.9 “Alarms and their
indication”.

Next, the presence and correct alternation of the supply phases is checked. If one of
the phases is missing or an incorrect phase sequence is detected, the display will show
the corresponding flashing inscription with an intermittent audible signal. The phase
voltages must be checked and correct phase rotation must be ensured.

If the value of item 19 “Startup delay after power supply” in the setup menu is different
from zero, the device will be delayed to turn on for this time. The display will show a
blinking inscription with the name of the mode and the time in seconds until the delay is
over.

15

The automatic operation mode signal LED on the front panel

| will light up. A
Bied )
\ \ Alarm LED for automatic

\\ operation mode
If the external control input is activated in the setup menu

(the value of item 17 “External control input” of the setup menu
is 1), the filling/draining processes will take place only when
this input is closed. If the input is not closed, the display will
show blinking inscription “-no-" and L2 will wait for its closure.
When it is closed, the signal LED on the instrument panel will
lightup.

No “External control” signal”

Alarm LED of the
“External control” input

The function (filling or draining) is selected in item 2 of the setup menu.

The status of the upper (for drainage) or lower (for filling) level sensor is then checked.
A) When filling. If the sensor is disconnected, which means that there is no liquid in the
vessel, the pump motor is switched on for a time from 1 to 180 minutes (user adjustable in
the setup menu). The filling time of a specific tank is selected manually by test. After the
end of the filling time L2 will wait for the lower level sensor to open and then repeat the
filling cycles again. After the end of the filling time, the display will show flashing bottom
dashes.
B) When draining. If the sensor is connected, which means that the tank is full, the motor
is switched on for 1 to 180 minutes.
The draining time of a particular vessel is selected by test in manual mode. After the end of
the draining time, L2 will wait for the upper level sensor to close and then repeat the
draining cycles again.

Before starting the electric motor, the motor insulation resistance, “Increase /
decrease of mains voltage”, phase voltage imbalance, number of starts per hour are
checked. After starting L2 continuously calculates the effective (RMS) values of currents
on two motor phases, which must lie within the limits of the minimum and maximum
current settings, and displays the average value of currenton phases Band C.

L Time elapsed since startupa
13T

Aerowar Il

The time elapsed from the beginning
of the filling/draining cycle can be
viewed by pressing the “START”
button, the time until the end of
filling/draining can be viewed by
pressing the “STOP” button.

\
) ':;—;l Remaining operating time
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By pressing the “SELECT” button it is possible to view all available operating
parameters of the station. When pressing the button once, the name of the parameter to
be displayed is briefly indicated, followed by its value.

If the “SELECT” button is pressed twice, the next parameter will be displayed, and so
all other parameters will be displayed sequentially. If no button has been pressed for 30
seconds with the motor switched off (60 seconds with the motor switched on), L2 will
automatically switch to the display of the first parameter - mean current per phase Band C.

Mean current Running time in hours and minutes

ey £ —
Y |
0 =7 @
Currents in phases B, C
Number of motor's starts
b
— Ic.3
—”L oo
—.

Voltage of phases A, B, C

This mode has additional functions such as a delay timer (item 21 of the setup
menu).

If necessary, it is possible to limit the number of engine's starts per hour. For this
purpose, the user sets the maximum permissible value in item 27 of the setup menu.
Before starting, L2 checks the current number of starts and, if it is exceeded, blocks
operation until the current hour expires (or switching to manual mode). Every hour the
current number of starts is reset to zero. The limitation of the number of starts per
houris only valid in automatic operation modes.

Itis possible to interlock the motor operation in case of frequent accidents. In case
of any accident more than 3 times per hour, for example, L2 will switch off the motor
and interlock its further switching on until the user's intervention. For more details on
this see paragraph 2.4.4 “Using and setting the protections”.
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2.4.4 Using and setting protections

Up to 15 different types of protections are used in the L2, some of which are set in the
setup menu. The following is a brief description of the main protections and their setting.

a) Protections by voltage

The purpose of this group of protections is to stop the operation of the actuator in case
of unsatisfactory quality of the supply network. It includes: phase sequence control,
phase failure control of one or more phases and phase voltage values exceeding the
limits set by the user.

Incorrect alternation or interruption of one (or more) phases.

To be checked after the power supply has been applied. In case of incorrect phase
sequence or undervoltage on one or more phases (<50 V), motor operation is blocked. It
is permanently active and does not require adjustment.

Voltage rise or fall below the set voltage, voltage phase imbalance.

This is checked before the motor is switched on and during operation. If the voltage
values are out of the user-defined range or if the value of imbalance in volts is exceeded,
the motor is switched off in emergency mode. The setpoint values are setin item 8, item 9,
item 26 of the setup menu (see Table 3).

When setting the values of maximum and minimum voltages itis recommended not to
exceed the limits +10...-15% of the nominal value of 220 V. If zero value is set in the item
“Voltage phase misalignment”, the phase imbalance protection will be disabled.

b) Current protections

The purpose of this group of protections is to stop the operation of the actuator in case
of a critical change in the load current or a significant imbalance of the phase currents. It
includes: monitoring of current consumption, current imbalance. Emergency load
disconnection occurs when the current values exceed the limits set by the user.

Currentrise or fall below the set current, phase currentimbalance.

It is checked after the motor has been started and has reached the operating mode
after a user- set time. During this time (inrush current interlocking time) the overcurrent
and phase imbalance protections are disabled due to high inrush currents that can lead to
false triggering of the protection. After the motor has finished accelerating, these
protections start functioning.

If the current values are out of the user- set range or if the imbalance value in percent
is exceeded, the motor will be switched off in an emergency. The current and imbalance
setting values are setinitem 6, item 7, item 10 of the L2 setup menu (see Table 3). If a zero
value is set in the item “Current phase misalignment”, the misalignment protection will be
switched off.

In the setup menu itis recommended to set the minimum current value 10...15% lower
than the operating current, the maximum current value is 10...15% higher than the
operating current.

The inrush current blocking time (motor run-up time) is set individually for each
device. For some motors this interval is 1...2 seconds, for others, e.g. exhaust fans, it can
be up to 30 seconds or longer.
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The motor current consumption monitoring is one of the main protection parameters, it
is set as follows:

« in the manual mode by pressing the “START” button turn on the motor and wait for the
end of its acceleration time (running dashes are displayed on the indicator during
acceleration). After acceleration, the motor mean current consumption in amperes will
be displayed on the indicator;

* check the direction of rotation of the pump (motor) shaft, in case of reverse rotation
turn off the station power supply and change the sequence of connection of motor
wires to the contactor;

+ adjust the operating parameters of the pump for normal operation with the gate valve
and memorize the mean current value displayed by L2;

« turn off the motor by pressing the “STOP” button;

« enter the programming mode and set the value of the parameter “Maximum current”
10... 15% higher than the average value you have memorized, and the value of the
parameter “Minimum current” 10... 15% lower. These will be the limits of overload or
underload protection of the motor. Using the “Minimum current” (underload)
protection, it is possible to monitor the dry running of the pump, when the pump
operating current drops to the idle current of the motor. This is particularly relevant in
cases where a dry run sensor cannot be activated.

Since the factory set currents of the L2 protections may not match the actual current of the
motor used, itis possible that the current protection may be triggered 5...60 seconds after
acceleration. If there is not enough time before triggering of the protection to bring the
pump to the operating mode, it is necessary to enter the setting menu and set the values
“Minimum current” - zero and “Maximum current” - obviously higher than the mean
current, which was displayed on the indicator during manual start-up.

c) Interlocking of operation in case of frequently occurring accidents

In some cases, it is necessary to stop the device in an emergency and prevent it from
starting again in case of, for example, a successive overload accident.

In item 18 of the setup menu “Number of alarms per hour for interlocking” set the
number of occurring emergencies per hour, e.g. 3. Now, if the motor operating current
rises above the “Maximum current” setpoint three times within an hour, L2 will switch off
the motor in an emergency and interlock its further switching on until the user intervenes.
Pressing the “STOP” button for a long time will reset this alarm.

This protection is also necessary when operating without a dry run sensor. If, for
example, the well runs out of water, L2 will detect this by triggering the minimum current
protection (motor underload) or the dry run sensor. After the dry run dwell time has
elapsed, L2 will continually attempt to start the motor. If there is no water for a long period
of time, the pump will be started “dry” and after 20...25 seconds it will be switched off in an
emergency, which will lead to rapid pump failure.

When pumps are not running for long periods of time, there are cases when they are
airlocked, e.g. due to leaking seals or temporary loss of water in the supply line. If the
pump is not self-priming, it must be interlocked in these situations.
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The interlocking parameters set in L2 will prevent the pump from failing. In the event of
an air locking, the minimum current protection will be triggered and, if it occurs more than
e.g. 3times per hour, the pump will be interlocked until the user intervenes.

Interlocking is performed for alarms:

*voltage increase/decrease, phase imbalance to voltage;

« currentincrease/decrease, current phase imbalance;

+dry run sensor operation.

d) Monitoring of discrete level sensors

Due to the fact that it is difficult to check the correctness of circuits of discrete level
sensors, the logic check of the state of the upper and lower level sensors is introduced in
L2.

In the process of filling or draining the change of liquid level in the tank leads to
successive triggering of sensors of lower and upper levels. The type of sensor contacts is
determined by the user in item 3 “Type of level sensors” of the setup menu for each sensor
individually.

For example, for 3KM version V (lower - NC., upper - NO), the triggering sequence is
as follows:

- when there is no pressure: contact lower level is connected, contact upper level is
disconnected,;

- pressure above the lower setpoint: - contact lower level is disconnected, contact
upper level is disconnected;

- pressure above the upper setpoint: - the lower level contact is disconnected; the
upper level contact is connected. Any other contact state (e.g. both of these contacts are
connected) is physically impossible for the 3KM -V and L2 will prevent the motor from
running until this fault is corrected.

There may be several reasons for this failure: incorrect selection of the sensor type in
the setup menu, malfunction of the sensor(s) itself, or physical damage to the sensor circuit
(external connections from the sensor to L2 orinternal L2 circuits).

e) Protection against dry running

There are a number of dry run protections: by line pressure, by pump motor current
consumption, by water sensor, by flow sensor.

1. Pressure presence. It is mainly determined by means of a pressure controller. It
serves to cut off the power supply to the pump if the water, e.g. in a well, runs out. In such a
case, the pressure drops sharply, the dry run switch switches off and gives a signal to the
control unit or directly switches off the pump. The status of the pressure controller is
checked after the motor has been started. The relay can be installed both in the pressure
line andin the suctionline.

2. Direct contact with water. Float, electrode, capacitive and other sensors are used
in this method. If the water level drops below the permissible level, the sensor contact will
trigger the L2 signal for an emergency stop. When the water level is restored to normal, the
pump will automatically resume operation.

3. Consumption current. When there is no water, the pump motor operating current
drops from the rated current to the no-load current. L2 monitors the current drop and
switches the motor off in an emergency. The parameter “Minimum current” must be set
correctly in the L2 setup menu.
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4. Flow sensor. With this sensor, the moving water presses on a special vane and the
vane changes the positions of its output contacts by an angular force. This principle is
based on the detection of water flow in the pipeline. If there is no flow, the contact
disconnects and gives the L2 signal for emergency stop of the pump. The status of the
flow sensoris checked after the motor has been started.

For more information on the use of discrete sensors see section 2.5.

f) Protection against frequent switching on

For some equipment, e.g. powerful submersible pumps, there is a limit on the number
of starts. A maximum number of starts per hour is usually specified. Exceeding the start-
up frequency leads to premature failure of the equipment.

InL2itis possible to set the limitation of the number of starts per hour in item 27 of the
setup menu “Number of allowed starts per hour”. If a non-zero value is set in this item, L2
will limit the number of starts to this value. If the number of starts for the current hour is
exceeded, the motor start-up is blocked until the current hour expires.

If the value of item 27 is zero and in manual mode of operation, the protection against
frequent starts does not work.

g) Motor winding short-circuit (leakage) monitoring

Control principle: The rectified mains

FA| FB| FC voltage of phase A (F_A) is fed to the output

| terminal U of the contactor via a current limiting

KM Q2R and measuring circuit. When the contactor is

switched off, this circuit is connected to all

Measuring | jreraeney motor windings. If a large leakage occurs

- (circuit resistance < 20 kQ), the motor start is
| blocked.

T XT3.1 (M_FA) It is checked before the motor is turned on.

u/ v w After the motor is switched on, its readings are
ignored.

Connecting the circuit to another terminal of
the contactor is not allowed - the circuit will be
damaged by high voltage when the contactor is
switched on!

M R leaks

Activating/deactivating of this protection - item 16 of the setup menu “Checking of body
short-circuit”.

When connected to the soft starter output terminals, the soft starter “Damage to power

keys” alarm may be triggered falsely. In this case, do not connect the leakage monitoring
wire or use a contactor after the soft starter.
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2.5 Use of different types of level sensors

Level sensors are devices that allow to monitor the quantity of liquid or bulk material by
the level of its surface in some container. Level sensors can give a discrete (when a
certain level is reached) or continuous signal (absolute height of the current level). In
addition, level sensors can be contact and non-contact. According to the principle of
operation level sensors can be: conductometric, capacitive, float, radar type, ultrasonic,
hydrostatic and others.

Pressure switches configured for specific actuation values can also be used as level
Sensors.

The most commonly used sensor applications are as follows.

Discrete float level sensors

) — Adiscrete-signal sensor design typically utilizes
JPper a set of floats located at different levels of the tank.

----- B Y----==1"-=""-" When the liquid reaches the level at which a float is
[]| B\ Float with located, it is pushed upwards. This drives a

[ magnet mechanical system or electromechanical system

| Reed relay and the output signal appears, for example, when

the electrical contacts of a reed relay are
------- connected.
. y,

Guide

In an alternative configuration, there is a guide containing a set of relays. Afloat containing
a permanent magnet moves along the guide following the liquid level. When the float
approaches the relay, the relay is triggered.

Drainage using a float level sensor

Alarm cable dH
dL
COM

Float with permanent magnet

Upper level

_ reed switch o5 L
Lower level reed switch 1 =t
o
Mgt 2\
" ““
! - 2
R o !
-f; " %t |
by —_— e 1
—— ; W% T
s
3 1 -

Dry run sensor ‘.I( A )

At this drainage variant in L2 the type of level
sensors is set - ECM V.
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The discrete output signal can be used for “step-by-step” monitoring of the liquid level
in the tank - the sensor simply indicates whether the liquid level has reached a specific
point or not. Also level sensor with a discrete output signal can serve as an element of
autonomous regulator in case, for example, when it is necessary to maintain a constant
level of liquid in the tank - to implement this scheme, the output signal can directly control
the power relay, opening/closing the inlet/outlet valve of the tank.

Upper level sensor

Lower level sensor Upper level sensor

Tank wall Contact is o~ Tank wall

connected, ¢
8

Float
Contact is

Sensor housing connected,

Reed switch
Magnet \

Float Contact is
disconnected

.
.

Contact is disconnected

Float switches

Float switches are used to control the water level when tanks are emptied or filled.

The switch housing is made of plastic, sealed
and waterproof. There is air inside the housing, so ™)
when it is in water, it tends to float up and takes the Shutdown level
highest possible position. When the water level
drops, the float drops down to some lower position.
The spread between the upper and lower positions
of the float is regulated by the length of the wire
allotted for its movement. The starting point, relative
to which the float moves, is set by means of a
weight, which is moved along the switch cable.

\{ J

The contacts of two electric circuits and a metal ball are inside the switch housing,
which rolls from one position to another, closing one of them. In the lower position, the
circuit between the common wire and contact 2 is connected; in the upper position, the
circuit “common - contact 1” is connected. To ensure that the ball is securely fixed in the
end positions and that the contacts close without rattling, there are magnets in the switch
housing. The magnets attract the ball to one of the end positions, so that in the
intermediate position there is no constant rolling of the ball from one position to another.
The strength of the magnets is designed so that the ball moves from one state to another
atagradient of about 70 degrees.
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m The float switch outputs are connected to terminals

——t aH dL(XT5.3), dH(XT5.2) and COM(XT5.5). Float switches
dL

with disconnected contact are used when the tank is

_l_ COM empty.

Operating mode - automatic.

Function -filling or drainage.

Type of level sensors - single (value of item 3 of the setup menu is 4).

Itis recommended to use delay timers for switching on and off (item 21 and item 22 of the setup menu)
to avoid rattling of float contact in extreme positions. In most cases, setting the time within 3...5 seconds is
sufficient.

Conductometric level sensors

Non-metallic tank

Dielectric
=N —

Conductometric probes are Common
widely used as level sensors, which Level 4 e L —T electrode
can be used to monitor the level of
electrically conductive liquids such as [IRVSEY S—
water and aqueous salt solutions,
alkaline and acid solutions, etc. Level 2

Level 1
. J

Conductometric probes are isolated from one another metallic electrodes, made of
Conductometric probes are isolated from one another metallic electrodes, made of
corrosion-resistant materials (e.g. stainless steel). One of the electrodes is common to all
level control channels. For level control in a metal vessel, the tank housing can be used as
acommon electrode. Itis not recommended to use a grounded tank housing.

Upper level sensor Lower level sensor

Cable Tank wall

Sensor housing

20...30 mm

Electrodes Sealant Sensor
Water housing Cable

The material of the sealant insulating the electrodes must not be wetted by water,
otherwise the sensor will false triggers.
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Metallic tank Common electrode

When using the pin electrode as a a8
common electrode, it must be positioned so Electrode 4§ T
that its working part is in constant contact =1
with the liquid throughout the entire control
range (from the bottom to the top level). Electrode 3 g TR -wrrereee

As the tank fills, the electrodes come in
contact with the liquid, closing the circuits Electrode 2 €3
between the common and the corresponding =
signal inputs. Electrode 1 &

J

The monitoring device detects shorting of the inputs and gives the command to
switch on the corresponding level to the outputrelay.

If pin level sensors are used, electrodes should be selected from stainless steel to
avoid corrosion and subsequent destruction of the electrode. If the sensors are used for
sewage drainage, the electrodes should be fenced to avoid false shorting of the
electrodes by large debris floating in the water.

To significantly reduce electrochemical corrosion of the electrodes and prevent them
from fouling by salts dissolved in the liquid, the level sensor circuits L2 are supplied with
alternating sinusoidal current.

Pressure switch

The pressure switch is a small device, which
is equipped with a connector for connecting to the
water pipe and a terminal group for connecting the
electrical cables.

The pressure parameters are registered by means of springs, the force of which is
adjusted by threaded regulators. The more the springs are compressed by the regulator,
the greater the force they generate, and the higher the pressure required to trigger the
relay (large spring), or the greater the pressure difference (small spring). |.e. we increase
the values by tightening the springs.

Typically, pressure switches designed for domestic use have factory spring settings
that are fully suitable for domestic applications and common pump and accumulator
models. For example, minimum pressure-1.5 atm, maximum pressure-3.0 atm.

However, due to some factors, it is sometimes necessary to adjust the pressure.
Normally, relays are equipped with two springs with different diameters. The spring with
the larger diameter controls the pressure levels. The spring with the small diameter -
determines the difference in levels. By compressing the large spring, we increase the
minimum and maximum pressure at the same time. By compressing the small spring, we
increase the superiority of the maximum pressure over the minimum pressure.

When setting the relay, it is necessary to install a pressure gauge on the pipeline
near the relay, according to the readings of which the limits of operation of the relay
contacts are checked.
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Electric contact pressure gauges

Manometers, vacuum gauges, manovacuum gauges showing alarm are designed for
measuring gauge and vacuum pressure of various media and controlling external electric
circuits from a direct-acting signaling device.

Controlled media - non-aggressive non-crystallizing upper pressure
liquids, gases and vapors, including oxygen. setting (max)
Indication range - from (-1.0) to 160 MPa.

The alarm device by connection of external circuits
has version V according to TOCT 2405-88, which is
the basic one.

Connection to the devices of the electric circuit is
made by a four-core cable with cross section of
conductors from 0.2 to 2.5 mm2. One core of the cable
is used for grounding.

Setting the signal indicators to the required scale
marks is carried out by hand by turning the button in
the adjustment unit mounted on the glass using a
screwdriver.

It is recommended to use 3KM versions with
microswitches as operating contacts.

The alarm device can be manufactured in the
following versions:

lower pressure
setting (min)

The alarm device can be manufactured in the following versions:

I - two disconnecting contacts. Left | |
indicator (min) is blue, right indicator

(max) is red. min  com max

IV - two connecting contacts. Left indicator
(min) is red, right indicator (max) is
blue. min  com max

N
V - the left contact is disconnecting (min), 66—
the right contact is connecting (max).

Both indicators are blue. '
min com max

VI - the left contact is connecting(min), right
contact is disconnecting(max). Both
indicators are red.

?\
&

min  com max

Note - when the pressure arrow reaches the set point of the left or right indicator, the
contact will be disconnected (connected).
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Filling using electric contact pressure gauge

Upper level

Dry running
sensor

The 3KM outputs are connected to terminals
dL(XT5.3),dH (XT5.2) and COM (XT5.5).

Operating mode - automatic.

Function - filling or drainage.

Type of level sensors - 3KM of the required
version.

It is recommended to use timers of switching on
and off delay (item 21 and item 22 of the setup
menu) to avoid rattling of the BKM contact in
extreme positions. In most cases it is sufficient to
set the time within 3...5 seconds.

Flow switch

The principle of operation of the water
flow sensor is based on the measurement of
the water flow through the pump.

The sensor consists of a valve (“petal”)
located in the flow section and a reed relay
(or mechanical contact). “The petal is spring
loaded and has a built-in magnet on one side
ofthe valve.

The sensor works as follows: under water pressure, the petal valve moves - the
spring starts to compress and the magnet interacts with the reed relay. When the contacts
ofthe reed switch are connected, the pump is activated.
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[~ contact is

connected disconnected

=

Flow rate is less than minimum

(;O_ [~ contact is

0

Flow rate is nominal

Without liquid flow, the valve spring is released, moving the magnet back to its
original position, the reed relay contacts are disconnected and give the command to shut
down the pump unit. The relay operation is adjusted by means of an adjusting screw.

Aflow sensor is usually integrated in booster pumps with a small capacity and acts
as adry run sensor. If such sensors are used, the setting menu item 28 “Check of dry run
sensor” must be set to 2-"to be checked after start-up”.

Option of using a dry run sensor

Pipeline
®/ "Common" wire

K
S
COM
- . . .
Connect the “common” wire to the piping,
making sure that the contact is secure.
The dS and COM wires must not be
interchanged!
— |
/\\:
| Sensor alarm wire
Clamp
Dry run sensor
Minimum water
level in the well
Submersible

electric pump
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2.6 Remote transmission of signals

L2 uses electromagnetic relay K2 with change-over contact to remotely transmit
signals to the control panel or SCADA.

The relay contacts are connected depending on the selected condition in item 23 of the
L2 setup menu. Possible conditions are given in Table 2.

Table 2
Value of item Relay functi
23 of the setup elay tunction Discription
menu
. NO contact is connected during normal
0 Operat"?” . operation, in case of emergency it is
(power is supplied) disconnected.
NO contact is disconnected during normal
1 Emergency operation, in case of emergency it is connected
. NO contact is connected when the motor is
2 Motor is On/Off. switched on, being switched off it is
disconnected.
“External control” signal | NO contact is connected when the “External
3 ernal control signa Control” input (E.Run) is triggered.
4 Triggering of dH input , . ,
5 Triggering of dL input NO contact is connected when this input is
. . . actuated
6 Triggering of dS input

Note - it is recommended to protect K2 relay outputs with a fuse rated up to 2 A or a single-
pole circuit breaker if they are used.

2.7 Remote control of the device

The “External control” input (XT5.1) is used for remote control of the device. If L2 is
supposed to be remotely switched on, it is necessary to activate the “External control’
inputin item 17 of the setup menu (the value of item 17 is 1). When the input is closed, L2
will switch to operation depending on the selected operation mode.

In the manual operation mode, when the input is contacted, the motor will start, when it
is disconnected, the motor will be switched off.

In automatic modes, connection of the input is a signal to enable operation. The
engine will be started by signals from the level sensor(s).

If there is no “External Control” signal in any operating mode, the display will show
flashing “-no-".

It could be like this...

Programmable
logic controller

Relay outputs

2.8 Programming parameters

“PROGR.” button in any operating mode, except for the

indication of some emergency situations. A short beep will

sound and the parameter number will be displayed on the
Pressing " START "

indicator.
. | increases the parameter Value of

number, pressing " STOP " the selected
l nveK decreases the number. parameter

Z
)

Press the “SELECT” button to edit the selected
parameter. Pressing the “START” and “STOP”
buttons sets the desired values.

To enter the programming mode, press and hold the \

Parameter number

Another depression of the “SELECT” button will make you exit from the editing mode. If
the edited parameter has been changed, it will be saved in the non-volatile memory L2
and the indicator will display blinking values of the parameter number and its value. If the
entered values are erroneous, the flashing inscription ER.xx  with the number of the
erroneous parameter will be displayed™.

If any parameter affecting the L2 operating mode has been changed, the motor will be
disabled and its operation will be blocked until the programming mode is exited**.

Exit the programming mode by pressing and holding the “PROGR.” button

If no button has been pressed for a minute in the programming mode, L2 automatically
exits this mode. If there was an editing mode, the data of the edited parameter will not be
saved.

Description of parameters and their values are given in Table 3.

* . .
The following conditions are checked:

a) the minimum / maximum currents must not be greater than the range of the current transformer;

b) the minimum current must be less than the maximum current;

c) the minimum voltage shall be less than the maximum voltage;

** L2 operation is temporarily interlocked when the following parameters are changed:
a) P.1-Operating mode;
b) P.2 - Function;
c) P.3-Type of level sensors;
d) P.17 - External control input.
This is done to prevent unwanted motor starting if one of these parameters is erroneously changed.
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2.9 Emergency situations and their indication
In the event of an emergency, L2 will automatically switch off the contactor.

In the manual mode the indicator will alternately Emergency code
display a flashing inscription with the alarm code, in
the automatic mode - a flashing inscription with the | m t
alarm code and the time in minutes after which the Er.0l
next start of the motor will be allowed. p

Intermittent sound and light signaling will also be S NA |
activated. The sound can be switched off by ,L\;% uzo
pressing the “STOP” button. - |

In manual mode, the alarm is reset by pressing
the “STOP” button or by opening the “External
Control” input, if it has been engaged in operation. 7
The “EMERGENCY” lamp will go out.

/

Time after which the electric motor
will be switched on

In automatic mode the motor will be started after expiration of the dwell time, which is
set in item 13 or item 29 (for dry running) of the setup menu. After expiration of the dwell
time, periodically, with an interval of ~30 seconds, the code of the last failure will be briefly
displayed on the indicator with a short sound signal. When any button is pressed, the
buzzer will sound and this reminder will not be displayed.

» The monitoring of the protection parameters is checked periodically, both before
switching on the motor and during its operation.

* IfEr.1 “Incorrect phase sequence or absence of phases” alarm is triggered when
L2 is switched on, its operation will be stopped. It is necessary to turn off L2 and change
the order of connection of supply phases. This fault will also occur at power-up if the
voltage of any phase is less than 50 volts.

* In case of Er.8 dry run alarm and expiration of the dwell time after it (item 29 of the
setup menu), L2 will wait for recovery of the signal from the dry run sensor.

* In case of incorrect level sensor operation (Er.10 emergency) in automatic mode, the
operation will be stopped until the sensors' normal signals are restored. The upper and
lower level LEDs will flash to signal the incorrect tripping. In manual mode, the Er.10 fault
code will not be displayed, but the level LEDs will blink.

* When the operation duration timer (Er.11 emergency) is triggered, if it is activated in
item 20 of the setup menu, the display will show flashing inscriptions with the emergency
code and the time after which the next start will take place. After the expiration of the dwell
time the L2 operation will continue in normal mode.

« If in item 27 of the setup menu “Number of allowed starts per hour” is set to a non-
zero value, then at frequent switching on of the motor (the number of starts per hour
exceeds the value of item 27), the operation of L2 will be stopped until the expiration of the
current hour. The display will show a flashing inscription with the error code Er.14 and the
time until the next switching on.

This emergency can be reset by turning off the power. This function only works in
automatic modes.

Ifinitem 18 of the setup menu “Number of emergencies per hour for interlocking” is set
toanon-zero value, in case of frequentemergencies Er.2...Er. 8
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(number of emergencies per hour exceeds the value of item 18), L2 operation will be
interlocked until the operator's intervention. The display will show a flashing inscription
with a new alarm code Er.22...Er.28 (20 will be added to the emergency code) and will
beep intermittently. This emergency will not be reset when the power is switched off.
Press and hold the “STOP” button until a long beep sounds. The emergency will be reset
and L2 will continue to operate in normal mode. This function works only in automatic
modes.

In case of ROM failure (Er.0 emergency) L2 operation will be stopped. It is necessary
to press and hold the “PROGR.” button until a long audible signal. The factory settings will
be automatically set and L2 will enter the programming mode to adjust the parameter
values.

Fault indication and dwell time in automatic mode are reset when switching to manual
mode. Since L2 does not have a non-volatile real-time clock, the dwell time after a fault is
counted down only when the device power supply is switched on.

The emergency will not be reset when the power is turned off!

It is necessary to wait until the end of the dwell time of L2 in the on state. Emergency

codes and descriptions are given in Table 4.

Table 4
Ems(r)%zncy Description of the emergency Ressggos: dgTe' When it's checked
Er.0 |Incorrect datain ROM
Erq |Incorrect alternation or no phases At starting
i (U<50V)
Er.2 i 15
Voltage rise Before starting and with
Er3 |Voltage drop 15 the motor running
Er4 |Voltage phase imbalance 10
Er.5 |[Currentincrease 1..60%*
Er.6 |Current decrease 1..60%* At the motor running
Er.7 |Current phase imbalance 10
*% Itis set in item 28 of
Er.8 |Dryrun 1...60 the setup menu
Er10 LnLcorrjztﬁperation of level sensors 4 Al the time
an
Er.11 |Operation time timer triggering 0..240 min. " | At the motor running
Er.12 |Short circuit (leakage) to the housing Before starting
Er.13 |Internal emergency L2 25 All the time
Er.14 |Exceeded number of starts per hour Before starting
E(._22 Exceeded number of emergencies When an Er.2 ... Er.8
Er.28 |per hour emergency is trigged

* Response time should be understood as the period of time during which an emergency is continuously
present.

%% |tis changed in the L2 setup menu.
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3 CONNECTION RECOMMENDATIONS FU1 quseo iggiie ;hS% r\\/ousing 3.2 Wiring diagrams for sensors and actuators

3.1 Terminals location and labeling (the protective cover must be

= ;_—-'-:—:-_QA\\\
K i

removed to access it) QF1 - automatic circuit breaker
KM1 - electromagnetic starter
A1 - control and protection device

TA1,TA2 - current transformer
R1, R2 - shunt resistor

/VQQQQOGGGQ | Socseasoe ) N 4 Al
F_A 3 .
F B 2 ';.LZJA1 L2
1 F C 1
XT5 XT4 @ !
TA1 R1
FU2 0.39Q 25W
FU2 - contactor circuit fuse, XT2
2.0A,250V *
XT1 TA1 |1
K-IFJg- 1 TA2_ |2
1
= {— GND |3
2 F B } ﬁupf{)lylphases TA2 é 53299 25W
eutra
3 FA Wiring X K2
4 N (terminal block cover K2.1 3 /
XT2 not shown) 1. Press KM K22 |2 / E:j
K I K23 |1 ‘
1 TA1 Current sensor 1
2 TA2 Current sensor 2 N I . . W E:I F A XT3 Fuz K1
3 GND Common wire < K11 |3 FE+ \E:j
) D G ¢ K12 |2 :
XT3 v M F A 1 Motqr iqsula{lonlresistance
K  1nsulation resistance U \Y W N — monitoring circuit
11 M_FA monitoring circuit
2| K1.2 (no)|y Contacts of the starter .
3 K11 com) } control relay When using T03-90A(T2000:1) type current
- transformers, resistors R1 and R2 are not
XT4 installed.
K When using current transformers with unified
1| K2.3 (NO)[J Contacts of 5A output, the rating of resistors R1, R2 - 0.39Q
2| K2.2 (No) } the universal relay K2 — 25W.
3] K2.1(com) -
XT5 Due to the fact that the control and protection device L2 is powered from the mains with
K voltage ~220V, itis mandatory to connect the neutral conductor (line).
1 ERUN | e Ic " The insulation resistance monitoring wire (XT3.1) must only be connected to the “U”
' nput - "External Contro line of the motor, otherwise the measurement circuit will fail due to the high voltage!
2 dH Input - Top level sensor It is recommended to protect the contacts of the alarm relay K2 with a fuse rated up to 2
3 dL Input - Low level sensor A. Instead of the fuse it is possible to use a single-pole circuit breaker type BA47-29.
4 ds lnPUt - Dry run sensor In other versions, the fuse is located inside
5 COM Common wire the L2 housing and the protective cover must be

removed to accessiit.
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Connection of single level sensors

A1
Dry run Lower level t XT5
sensor sensor COM 5
C -) dS 4
( ) d._ |3
C 2 dH 2
4 )
{ ) E.RUN |1
Upper level  “External
v sensor control”
Connecting a float switch or pressure switch
A1
Dry run sensor XT5
t COM |5
{ ) dS 4
(D 51
U . dH 2
i E.RUN |1
Float switch

v

Afloat or pressure switch with one connected (or disconnected) contact contacted in parallel
toinputs dLand dH is used. Type of level sensors in item 3 of the setup menu-single sensors (4).

It is recommended to activate on/off delay timers (p.21, p.22 of the installation menu) to
eliminate possible rattling of float contacts. Usually the value of 5...6 seconds is sufficient for
stable operation in case of strong water surface agitation.

9KM connection IN
Dry run sensor XT5
— t COM |5
<4< ) ds_ |4
dL 3
dH 2
“External control” E.RUN |1

Itis recommended to activate timers of on/off delay
(p-21, p.22 of the setup menu) to eliminate possible
rattling of 9KM contacts. Usually the value of 2...3
seconds is enough for stable operation in case of
Lower level pressure pulsation and KM arrow shaking.

3KM, option V v
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APPENDIX A Current sensors

Itis possible to use current sensors (transformers) of T03-90A, T2000:1 type and
sensors with unified current output 5A (current up to 600A) in L2. When connecting
sensors with 5A output, 0.39Q 25W shunt resistors are mandatory. The current
sensor outputs of each phase are connected to the corresponding terminals XT2
(see Section 3).

Current transformer T03-90A (T2000:1)

Brief technical specifications:

T03-90A | T2000:1

Max. current, A 100 125

Power cable R of winding, @ [ ~ 110 ~90

A, mm 9 14

Current sensor 26, mm 28 32

) B, m 18 17

to the terminals
b T212 Initem 4 of the L2 setup menu, select the

value:

0-“T03-90A” or 2-“T2000:1”.

Shunt resistor
0.39Q 25W

Current sensor

Measuring range, A
> 5, 10, 30, 50, 100, 150,
200, 300, 400, 500, 600.
The current range of the
sensor is indicated on the
marking plate.

Power cable

It is necessary to select the
type of current sensor - 5A in
item 4 of the L2 setup menu (the
value ofitem4is equalto 1).

In item 5 it is necessary to
specify its current range.

When connecting transformers to L2, observe the polarity of the outputs. For example, TTU-
30 outputs marked as “N1” should be connected to terminals TA1, TA2, and outputs “UN2” - to
terminal GND of terminal block XT2. This rule also applies to colored wire outputs of T03-90A
type transformers (T2000:1).

During operation, the shunt resistors become very warm at more than 75% of the sensor
range, so they should be mounted away from plastic components and wires. It is
recommended to mount them to the enclosure mounting plate for better heat dissipation.
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APPENDIX b Troubleshooting and remedies

Table 4

Indication = Emergency

Nothing is displayed on the
indicator, the level and mode
LEDs are not lit, and a

Cause

No power supply (often bad
neutral or broken neutral)

FU1 fuse blown

Remedy

Check the voltage on the supply
phases relative to the neutral.

Replace the fusible link inside the

constant beep may sound. device.
Device malfunction Send back L2 for repair.
; Restore the settings, if frequent
Incorrect data External interference. )
Er.0 . occurrence, return L2 for repair.
in ROM Device malfunction.
Unsatisfactory quality of the|Check for voltages on the supply
Incorrect mains supply or wiring error. phases with respect to the neutral
. Voltage of one or more phases is | N wire.
Er.1 alternation or
absence of S::E:;Zg:ﬁwtion Change the phase sequence.
phases ’ Send back L2 for repair.
Increase in Unsatisfactory quality of Check the.voltages on the supply
Er2 voltage the supply network. phases with respect to neutral
: before and after starting the
Decrease in Incorrect setting of minimum motor.
Er.3 voltage and maximum voltage values. Adjust the values of parameters
8,9,26 in setup menu L2.
Voltage phase | Malfunction of the measuring )
Er4 imbalance circuit. Send back L2 for repair.
Increased load due to motor|Check the current consumption of
(actuator) malfunction. the motor and the status of the
actuator.
Incorrect setting of the
overcurrent values. Correct the value of parameter 6
Er5 Qurrent inthe L2 setup menu.
Increase Faulty current sensor or wiring
error. Check the connection and replace
the defective sensor.
Malfunction of the measuring
circuit Send back L2 for repair.
Reduced load due to motor|Check the current consumption of
(actuator) malfunction or dry [the motor and the condition of the
running. actuator. Check the water level in
the well.
Incorrect setting of the minimum | Adjust the value of parameter 7 in
currentvalues. the setting menu L2.
Current sensor malfunction or|Check the connection and replace
Er.6 Current wiring error. the defective sensor.
decrease
Soft starter malfunction or|Check the condition of the
contactor failure (contactor does |contactor and its control circuit.
notturnon). Replace the contactor if it fails.
Check fuse FU2.
Malfunction of the measuring
circuit. Send back L2 for repair.
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Continuation of Table 5

Indication  Emergency Cause Remedy
Change of load on one of the Check the current consumption
phases due to a motor fault. of the motor.
One of the current sensors is Check wiring and replace
defective or there is a wiring defective sensor.
error. Correct the phase misalignment
Phase current imbalance set value (in %) in step 10 of the
too low in the setup menu. setup menu.
Er.7 F?ugrelnt phase Inaccurate measurement of B Calibrate the current channels
imbalance and C phase currents. according to the procedure on
Faulty measuring circuit of one | the last page of this manual.
of the current sensors. Send back L2 for repair.
Insufficient water level in the Wait for the required water level
well. in the well.
Er.8 Dry run Incorrect connection or sensor | Check the connection and
failure. replace the defective sensor.
Faulty sensor input. Send back L2 for repair.
Incorrect setting of the level Adjust the value of parameter 3
sensor type in the setup menu. | in the setting menulL2.
Incorrect I
operation of Incorrect connection of the level | Check that the connection is
Er.10 level sensors | sensors. correct.
Faulty circuit of one of the level | Send back L2 for repair.
sensor inputs.
The response time is set low, Correct the response time value in
The runti the upper (lower) level sensor | parameter 20 of the setup
' he runtime does not respond in time. menul2.
timer has been
Er.11 triggered .
Level sensor(s) failure or
connection error. Cheqk the level sensors for proper
function and correct connection.
Critical resistance between
winding and motor housing Check the insulation resistance of
Short circuit | (insulation failure). the motor windings.
Er.12 (leakage) to
the housing Faulty measuring circuit.
Send back L2 for repair.
Internal Internal device malfunction
Er.13 error L2 (damage to the measuring Send back L2 for repair.

module).
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ATTENTION!

This information MUST BE ACCESSIBLE ONLY TO SERVICE
PERSONNEL engaged in the setup and service of the unit.

Due to the variation in the parameters of the radio components used, the
measurement of phase voltages and motor currents is not always accurate. To
correctthese values, the L2 has a hidden calibration function.

If the current or voltage readings on the L2 display differ noticeably from the readings
of an accurate external device (L2 measurement accuracy is no more than +1%), itis
necessary to calibrate the channels.

Note: current measuring clamps, which are not difficult to find, in most
cases have a rather high error, and it is not recommended to use them as
reference clamps. For accurate adjustment, use the instrumentation
complexes.

It is necessary to check the correct selection of the current sensor and its range in
item 4 and item 5 of the L2 setup menu before the calibration process.
So, the calibration process itself (the supply line and motor must be connected to L2):

With L2 power off, press the “PROGR.” and “SELECT”
buttons on the front panel and, without releasing them,
apply power to the instrument.

After displaying the instrument name and software
version, “UST” will appear on the display. After it flashes,
you can release the buttons.

The flashing inscription “RUM..” will appear on the display.
Press the “RUN” button to start the motor.

ABTOMAT[]

ycrroscTeo
159 M SALUNTEI

It is only possible to stop the motor after starting
ATTENTION! by switching off the power supply!!!!
All protections except dry run are deactivated.
b A
o - T The indicator will alternately display the
I'_l’, = "r-' l’ designation of the corrected channel and the
| value of the calibration coefficientoniit.
Channel

; - Calibration factor
designation

There are 5 channels in total: phase B current (designation /5), phase C current
(designation /[), phase A, B and C voltages (designations UfA, UB, UL ). The
correction of the phase B currentis displayed first.

Press the “SELECT” button to select the desired channel. After selecting the desired
channel, the display will show blinking inscriptions of the channel designation and
current or voltage values on this channel.
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Adjustment of IB, IC current channels

Connect a precision measuring instrument (e.g. clamp meter) Phase B
to the phase to be calibrated. Press the “SELECT” button to select ~ POWerwire
the desired channel.

Press the “START” and “STOP” s
buttons to achieve the same
readings of the clamp and L2.

Press the “PROGR.” button

=]

ABTOMAT

7
L2 will calculate, correct this channel and write the desired 1.

calibration coefficient into memory and briefly display its flashing value
on the indicator. Range of coefficient values - (0.700... 1.200).

If the calibration coefficient is out of the permissible range, its value will not be saved, an
audible signal will sound and “Err.” inscription will be displayed on the indicator. It is necessary
to check the channel values again and perform calibration.

If during calibration the inscription “Err.” is constantly displayed with correct entered values
and correct current range in p.4, p.5 of the setup menu - the measuring circuit L2 is defective
and requires repair at the manufacturer or Service Center.

Move the clamp to the next phase wire, move to the next measurement channel with the
“SELECT” button and correct the current of the next phase.

It is important that the load on the motor does NOT CHANGE during the calibration
process!

Ifthe load changes periodically, the adjustment will be inaccurate.

Adjustment of UA, UB, UC voltage channels

Control station
Connect the voltmeter probes to the power supply input terminals ® J B

terminals N and F_A (F_B, F_C) of L2 or to the control
station power supply input terminals. o
Press the SELECT button to select the desired channel. —

Press the “START” and “STOP”
buttons to achieve the same
reading of the voltmeter and L2.

Press the “PROGR.” button.

L2 will calculate and correct this channel and store the desired calibration
factor in memory and briefly display its flashing value on the display.

Move the voltmeter probe to the next phase terminal, select next measurement channel with
the SELECT button and correct the voltage, and so on for the voltages of all phases.

After correcting all necessary channels, turn off and turn on L2 again. Having started the
electric motor in the manual mode with the “START” button, compare the readings of the
external measuring device with the L2 values. If the result is not satisfactory, start the
calibration process again.
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