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Levelmaster Trouble shooting
Frequently asked Questions

This document is handling the most common questions regarding trouble
shooting in Levelmaster products.

For further guidelines, always feel free contacting Kockums Sonics
support: service@kockumation.com.

General

Kockum Sonics’ Levelmaster is a variety of products building a system to
measure levels in tanks and drafts. Based on the configuration, the
features may extend to a wide spectre of functions. Always rely on the
specific documentation for the system relevant for you.

When information is required for Levelmaster system, some quick points
are:

e Ship system number is unique and follows the ship from the first
delivery of a system from Kockum Sonics. System number is found
in the documentation and on the connection plan on the inside of
the cabinet door.

e H8 Utility is a useful tool for troubleshooting Levelmaster. The
software is always delivered together with a system from Kockum
Sonics, normally found on an USB stick in one of the cabinets. If the
software is not found onboard the ship, contact
service@kockumation.com for access. When requesting the
software, always name the system number, since there is more
than one version.

e When ordering spare parts, always name the system number for
correct handling.

e When contacting support department, Kockum Sonics will
generally request:

o Ship name
IMO
System number
Error details
Screen shot of system status from H8 Utility
Screen shot of detailed block status from H8 Utility
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H8P
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H8P (pulse) is the standard cabinet for Levelmaster when a compact
solution and low air consumption is requested.

System status

In support cases with Kockum Sonics, screen shot of system status and
detailed block status will be requested. If more than one system is fitted
onboard, it is useful to supply information of all cabinets. In this way, a full
analysis of the system and preventive actions can be taken.

System status tab

22 Leveimaster HE Utility program

Detailed block status form

The type of block error is shown by the led indication

The measured guard pressure is the latest measurement of the working pressure.
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The LED indications:

Sys ok Indication that the system is ok and running in measurement mode Block C Bluck D
Sys e System error can have the following reasons: :P sard
o Flash memory emor °
o Ram memory emor Mearuied quard presurs G Maseured urd possua Em
o Communication emor Heazuie d block cilset 4148 Hesred biock o=t 43
o  Watch dog eror Block |eake ot pressure [0 soc] 3014 Block lozk ot pressre U soc] | 5830
Block One or more blocks have error status, see below. E'“““B* o e T::] <
Pressure | When all blocks indicate pressure guard emor. Normally this means sk lose ,,m..;n:so\
that the working pressure is below 15000 mmH20. Black leck b 0
Request The HB8 wiility driver sends a request to the connected unit. Leaage rvH2D duiing 10 sec:
Ack/Erm The unit retums an answer to the Ha utility driver or the message time-
out timer expires

H8P is measuring higher value than real value

e Check the pipeline for blockage
o Start with disconnecting the pipe from the cabinet and search for the blockage
o Atthe cabinet the pressure should go down to close to 0OmmH20
o Use either purge blow mode or constant flow to search for the blockage.

e Checkthe solenoid valve is opening as it should
o Enter service mode in the Utility
o Openinlet valve and the valve corresponding to the erratic tank
o Ifthevalve is opening, air should flow through the pipe.

e Checkthe sensoris measuring correct at vent
o Enter service mode in the Utility
o Openinletvalve and check the pressure. It should go to system pressure.
o Closeinletvalve and open vent valve. The pressure should go to 0mmH20
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H8P is measuring lower value than real value
e Check the system for leakage outside the tank
o Close the ball valve to the corresponding tank
Enter purge blow mode in the Utility

o Letthe pressure stabilize to its maximum
o Enter minimum blow mode in the Utility
o The pressure should drop but stabilize. If the pressure drops to 0, there is a

leakage outside the tank

e Check the system for leakages inside the tank

o Ifthe above is not satisfactory, the leakage is inside the tank
Block the end piece inside the tank
Enter purge blow mode in the Utility
Let the pressure stabilize to its maximum
Enter minimum blow mode in the Utility
The pressure should drop but stabilize. If the pressure drops to 0, thereis a
leakage inside the tank

o O O O

Difference between manual measuring and remote

sounding
e Levelmaster H8 is measuring pressure. This is different from level since this is
depending on density and mechanical offset.
e A manual sounding pipe might be bent and in that case the distance is longer. The
correction tables should be used to compare the readings.
e Depending on trim and heel, the reading of the Levelmaster H8 may be different. Use the
correction tables to compare the readings.

Replacing valve block

One of the most common errors with H8P is valve operators and blocks. It
is possible to either replace the operators one by one or the entire valve
block.

If the valve block is to be replaced, note that all pipe fittings in the bottom
of the cabinet are to be disconnected.

For replacing operators, a short screwdriver is required.

Replacing Sensor and Control Unit

The Sensor and Control Unit (SCU) is the most advanced part in the H8
cabinet. This is controller, sensor units and communication units in one.
When replaced, ensure the settings are correct for the cabinet it is fitted in.
To setup a spare SCU, H8 Utility is required. If a spare is ordered from
Kockum Sonics for a specific cabinet, this must be stated in the order. If
the spare is ordered in that way, the SCU is pre-set at the factory and can
be installed without any settings by the crew.
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Problems connecting to SCU via USB cable

When USB cable is used, the USB driver must be installed. This driver is
included in the software package for H8 Utility but needs to be installed
separately.

When the USB cable is connected to the SCU and the driver is installed, it
is possible to see the chosen COM port in the device manager. This com
portis to be entered in H8 Utility when starting the communication. Only
available com ports are shown in the scroll menu.

= Communication setup E|
Pause between update cycles | 750 [ms)
Poll interval for ackkowledge 100 [ms)
Timeaut interval 400 (ms)

I Com port |4 'I I%Lrnber of com parts ta search: |10
(Baudrate = 9600, Parity= none, 1 stop bit 8 data bits)

Max size com log |500000 »

[~ Auto connect at startup
[v Show this farm at startup

I P

Itis common that more than one H8 is connected in series. In these cases,
the SCU: s need different slave ID: s to communicate to the next system.
When connecting a laptop via USB cable, the slave ID must be considered.
e Check the set slave ID on the connection plan fitted on the inside of
the cabinet door.
e |n H8 Utility, the selected slave ID is found in the top.
e To select the correct slave ID, right click in the form to get the
popup menu.
e When contactis established with the SCU, the green LED “Ack/Err”
is flashing.
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Popup menu

Press the right mouse button in the form fo get a popup menu.

I3 Levelmaster HB Utility program

File _[nterface iew Window Heb

ELcwlrnaster HB - Slave |d/Serial Mo: 01/3804

Lewel: [mnm] Denzitizz
[ Communicatian T Swpztem satis T
P [mnH 213]' Lealk test T Sarvica

Air pulzs tes

Block 4 |

Select claveid

Tol-l

up data for the connected HE systern

Enkst rezsirernert mods Adaptive blaw mede (Mormal mode)
Enter service mode Minimal biow made
Mazcimal blow moce

Purge blaw made

l Modbuz RTU Client cannecled on COM3 | Madbuz TCF Server ensbled on port 502 /ﬁ

Select slave id Enter the slave id of the H8 cabinet you wish to connect to.

Show/Modify setup data Modify the setup data for the selected slave, see below.

Enter measurement mode The connected unit will switch to measurement mode. Select one
of four modes from below.

Adaptive blow mode The unit will adopt the air pulse to the actual need of air. This is
the normal mode of operation.

Minimal blow mode The unit will pulse with minimal pulse length.

Maximal blow mode The unit will pulse with maximal pulse length.

Purge blow mode The unit will give purge pulse and then measure the pressure

after app. 4 seconds.
MNote! If the pipe is long (=200 m) or there is a block in the pipe,
the measured pressure for this blow mode may be higher than
normal.

Enter service mode The connected unit will switch to service mode, see below.

If no actions above work, the issue could be in the USB port itself. This is
only rectified by replacing the SCU.

H8P is not communicating to other system

If the H8P is not communicating to other system, the first thing to check is if
there are any errors in the system. If error in the SCU occur, the
communication may stop. Start trouble shooting the error in the H8 cabinet
before trouble shooting the communication.

There are two com ports in the SCU. Try swapping the com ports. If this
solves the issue, one port is broken. Also try swapping the ports on the com

card.
COM2 COM1 START/STOP
5V,D+,D-,0V 5V,D+,D-,0V Firmware boot: stop + reset OfffOn
Normal run mode: start + reset Off/On
Left position = Normal run mode
24VAC
Activity leds

The communication issue may also lay in the cable or other system as well.
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SCU in stop mode

A common issue is that the H8 cabinet stops operating due to the mode
switch selector is setin the stop position. This is common during service or
installation, since the contacts are very close. When a situation occurs
with all LED:s below are red, turn off the power, ensure mode switch in
upright position and turn on the power again. If the LED:s are still lit, the
SCU needs to be replaced.

Program Boot mode

If the power is turned on when the mode switch is in stop position, the Sensor Unit
will enter Program Boot Mode. All error led’s will then tum on indicating boot position.

To go back to nomal run mode, move the mode switch to run position and cyele
power on and off once again.

Pregram Boot mode:
All error leds on.

Mode switch:
Up - Run mode
Down - Stop mode
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SCU LED information

On the front of the SCU, LED:s are indicating some issues. It is always
recommended to connect a laptop to the SCU, using H8 Utility for more
details.

One common issue is “Press” flashing. Before contacting Kockum Sonics
for support, check the float switch and drain out any water in the air
system.

Another common issue is “Press” being lit. Before contacting Kockum
Sonics for support, check the air supply from compressor and manometer.

System ok indication, SYSOK relay (K1) activated

Communication error / Interal unit error (memaory)
unstable power / watch dog

Sensor fault - offset emor
Internal block leakage — solenoid valves, sensor fittings

Alr quality sensor - water in air supply
Pressure guard, work pressuretoo low

Power 24 WAC, check fuses F1, F2
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Common SCU issues

e \When allred LED:s are lit, follow instructions for boot mode above.
If this does not solve the problem, replace the SCU.

e If“Syserr”is lit, cycle the power and wait minimum one hour. If this
does not solve the problem, replace the SCU.

e [f “Block” is lit, follow instructions for valves below. In some cases,
the leakage is internally in the SCU, especially in Mkl where the
pipes are fitted with black heat shrink. If the SCU is leaking, replace
the SCU.

e [f “Block” is flashing, follow instructions for valves below. A
common issue is the sensor is faulty. This is rectified by replacing
the SCU.

e If “Press” is lit, follow the instructions for valves and air. It is rare
that the sensor is broken, giving this alarm. If the sensor is broken,
replace the SCU.

e [f “Press” is flashing, follow the instructions for air. The air quality
guard is a digital signal to the SCU. It is not known that the digital
signal has been faulty, more likely, check the cables to the input. If
the digital input is broken, replace the SCU.

e Ithas occurred that the internal power has become unstable. In this
scenario, the SCU is constantly restarting. If this happens, replace
the SCU.

Note: Since the SCU is calibrated with all its parts intact, it is not possible
to replace any faulty components by the crew. The SCU is sold as a
complete spare unit.

Valves not opening

If the ventilation valve fails to open, or there are any obstacles in the
ventilation pipe, the SCU is self-calibrating with pressurised sensors. This
will cause an incorrect calibration. If the calibration offset is too high, there
will be an offset error. On the SCU, “Block” is flashing”. Check the
operation of ventilation valve before continuing replacing the SCU.

If the air supply valve fails to open, or there are any obstacles in the air
supply the following will happen:
e Airwill not go to the tanks and tank readings will be shown empty or
lower than real.
e Pressure guard will alarm on the corresponding block. On the SCU,
“Press” is lit. In H8 Utility, the individual block is shown faulty.
Check operation of the inlet valve, coil, operator, flat cable and valve card
before continuing replacing the SCU.

If the tank valve fails to open, the tank reading will be incorrect. There will
not be an alarm in this scenario. Check operation of the valve by opening
the pipe to the tank and ensure air is being purged according to the correct
interval.
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Valve block leaking
If “Block” is lit on the SCU or block leakage is indicated on H8 Utility, there
is a leakage either in operators or air fittings in the cabinet.
Check for leakages on pipe connector on SCU and valve block.
Connect the SCU to H8 Utility and check system status.
e Ifleakage in occurs: The inlet valve is leaking. Replace the operator.
e If leakage out occurs: Any of the other seven valves are leaking, or
pipe fitting to sensor. Check pipe fitting to sensor and replace faulty
operators.
Note that when restarting the H8 cabinet, there will not be a block
leakage alarm until the first self-check has been carried out, normally
set to Thour after startup.

Air quality and filters

Itis recommended to inspect air filters on regular basis. Before inspecting
the air filters, ensure the ball valve is closed and the system is drained from
pressurised air.
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H8C

H8C (continuous) is the standard cabinet for Levelmaster when
continuous measuring and individual pressure sensors are requested.

System status

In support cases with Kockum Sonics, screen shot of system status and
detailed block status will be requested. If more than one system is fitted
onboard, it is useful to supply information of all cabinets. In this way, a full
analysis of the system and preventive actions can be taken.

In systems with firmware older than 5515, this must be retrieved from all
SCU:s individually in the cabinet.

System status tab

22 Levelmastar HE Utility program
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The LED indications:

Sys ok Indication that the system is ok and running in measurement mode
Sys e System error can have the following reasons:

o Flash memory error

o Ram memaory error

o Communication eror

o Watch dog error

Pressure Pressure below 3bar -= Pressure guard alarm.

Liquid accumulated in the middle filter cup -= Air quality alarm.
Reguest The HB utility driver sends a reguest to the connected unit.

Ack/Err The unit retumns an answer to the H8 utility driver or the message time-
out timer expires.

Note! It the system is restarted many times within a short period of ime, the Watch
dog error can go on. After 1 minute with stable power the error is reset to nomal.

Press Show system error log to view the logged system information.

Normally the system log will contain changes made in the mode of operation of the
unit, and also changes made between normal and error states.

As an option it is also possible to log every pressure guard check, offset calibration
and leak test check. Choose these options from the menu File — Options.
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H8C is not measuring correct
1. Have the laptop connected to the SCU and H8 Utility running
2. Have the pressure tab opened as below picture
Pressure tab
The form below shows pressures as mmH20.

The two option buttons marked below, is used fo switch between the total pressures
and the compensated hydrostatic pressure.

The total pressure is the sum of hydrostatic pressure and dynamic pressure drop.

The master SCU is responsible for the pressures 1 fo 4, slave 1 SCU 510 &, slave 2
SCU 9to 12 and slave 3 SCU 13 1o 16.

2 Levelmaster HE Utility program

Levalmaster HB-C Slave ldfSerial No: 02/8835
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Senzor calbration valve E
A suppy valve I
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3. Locate the pipe at the draft penetration side

SCOPE OF SUPPLY (@) Kockum Sonics
SYSTEM TYPE: LEVELMASTER H8-C - Electro-Preumatic Tank Level Gauging System =

CUSTOMER: Kongsberg Maritime China SYSTEMNO:  B636-37/8667-68
PROJECT NAME: Qingshar QS7499-1/2 & Mawei MW507-1/2 ORDER NO: K1019-20/K1027-28

K-Gauge CLS600 cabinet
(Kengsberg)

RS 485 MODBUS RTU 2x2x0.75mm2 twisted pair, screened cable

HE-C CABINET 17mp
Slave ID: 1

[ o
ELECTRICAL SUPPLY:
1IS2IVAC SWE0He
ARSUPPLY: 7-{0BAR

AIr Pipes to be connected to Levelmaster H8-C cabinets

;A

Ta r?(:_:im

Levelmaster H8-C for total 17mp:

~1ipes  Ballast Water Tanks
-02pcs  MGO Tanks
~Odpcs  Draft (Fore, Aft & Mid P&S)

0010mm pe

Tanks with side|
penetration

— Al PIDING

Communication cables

Kockum Sonics AB 2016-11-23 ‘

4. Close the ball valve for the corresponding measuring point. Draft is marked on the picture
above

5. The corresponding pressure should raise to its maximum. Draft Mid P is measuring point 15

6. Enter service mode. Right click in the marked area below to get the popup menu.
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Popup menu

Press the right mouse button in the form to get a popup menu.

P
oé« Levelmaster H3 Utility program l D_'M
File Interface VWiew Window Help
180 Levelmaster HB-C Slave Id/Serial Mo: D1/8545
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BElocke C3IMrGE [mi ¥
B Fresore
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Select slave id —|

Show [ Medify setup data for the connected HB system

Modbus F 4
Enter measuremnent made
Enter service mode
Select slave id Enter the slave id for the HE cabinet you wish to connect to.

Show/Modify setup data Modify the setup data for the selected slave, see below.

Enter measurement mode  The connected unit will switch to measurement mode, default
mode.

Enter service mode The connected unit will switch to service mode, see below.

7. Close the Air supply valve. The button will be grey
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i 1318 | s e ims| swrl 0 o
1w.z4 [ o[ o[ o[ @ o I
Startlng | 5o oo | Showleg |

RICplY vl W)~ Show ol precirer tisc + dname |

8. Monitor the pressure for the corresponding measuring point. After a couple of minutes, the
pressure would have dropped, but stabilize. If the pressure continues to drop to 0, there is a
leakage.

9. Keep the Air supply valve closed and open the calibration valve. Now both buttons will be grey.
The measuring pipes will be ventilated.

Kockum Sonics AB | Industrigatan 39, P.O. Box 1035, SE-212 10 Malmd, Sweden
Phone: +46 (0) 40 671 8800 | e-mail: info@kockumation.com

kockumation.com



@ Kockum Sonics

Part of Kockumation

ﬂLHElmasterllEl{ Slave ldfSerial Mo: D1/8B31
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10. Open the pipe at the non-return valve. Referring to the picture in point 3.

11. Check status of non-return valve

12. Set the H8 to measuring mode. Air will be purged through the sensing pipe

13. Set the flag to “Show hydrostatic pressure”. The opened measuring point will show close to 0.

ﬂLemlmasterllEl{ Slave IdfSerial Mo: D1/8B31

Qi [ Lewkmm [ Diarsties ]
ol H201|  Cs o | Systemata
€ Bleck wrsures [mm 1 mrurication yzlem shatie
D Preseie
S Requas ; .
®iciin | Meos paii Hupdmostatic: presaures compeszated fe dynamic press. dicp
1.6 [ a[ 2x:[ zm[swz[ e [ 2
7z | 1w me|isem | el =) e
| R EEEE B T REE D
1w.24 [ o[ o[ o @ ol o
Seracrcabizhon wake [
Br supply vl =

14. If a high value is shown, there is a blockage in the pipe. Otherwise the blockage is in the non-
return valve, ball valve or penetration.
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Calibration valve being stuck

If H8-C is getting offset error after approximately 20min. This may be due to
calibration valve not ventilating the blocks properly.

Check for any obstacles towards the ventilation. Ensure that air is
ventilated when calibration is taken place.

Next to be checked is the calibration valve and air supply valve. Try swapping the power cables and air
hoses between these two solenoid valves.

If you experience improvement, it is recommended to replace this valve
package with the replacement kit 24801463.

Values are normal but suddenly goes to 0 then to full. Itis

not possible to enter service mode

Check that the internal power supply is steady 24VAC. The system should
go to service mode even if the air pressure is low. If the power is cycled, the
cabinet restarts in adaptive blow mode every time. This also could be the
reason why the values are normal a while, then suddenly behaves as per
below. Itis possible the issue with unstable power can be due to the
Sensor and Control Unit itself.
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Difference between manual measuring and remote

sounding
e Levelmaster H8 is measuring pressure. This is different from level since this is
depending on density and mechanical offset.
e A manual sounding pipe might be bent and in that case the distance is longer. The
correction tables should be used to compare the readings.
e Depending on trim and heel, the reading of the Levelmaster H8 may be different. Use the
correction tables to compare the readings.

Replacing valve block

The flow control block consists of restrictors, check-valves and pilot
valves. The pilot valves are possible to be replaced, but in blocks delivered
2025 and earlier, the other parts are not replaceable. All flow control
blocks are compatible with each other, although the internal parts are not.
Important details when replacing the flow control block:

e Air and power to be switched off.

e All pipe fittings are push in type. To remove the pipes, push in the
lock ring and pull out the pipe firmly.

e Remove the full assembly of blocks before dismantling.

e There are gaskets between the blocks, ensure these are intact. Do
not fit the blocks back together with broken gaskets.

e The blocks are fitted together with locking bolts, accessible with
Allen keys from the side of the blocks. When assembling the blocks
together, ensure the gaskets are compressed equally.

e When the block is replaced and all parts are re-assembled, start
the air and power normally. Monitor the function at least one hour
after starting the cabinet, since the self-check has to be carried out.

Dynamic pressure drop

The major difference between H8P and H8C is the way the cabinets are
measuring the pressure. Since H8P is pulsing, the cabinet is measuring the
hydrostatic pressure. This is the pressure without the dynamic pressure
drop. Since H8C is measuring the pressure with continuous flow, the
dynamic pressure drop must be considered. By calibrating the dynamic
pressure drop, the hydrostatic pressure can be calculated.

In newer firmware, it is possible to automatically calibrate the dynamic
pressure drop in H8 Utility. Rely on the H8 Utility manual. For older
systems, dynamic pressure drop needs to be manually calibrated.
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Replacing Sensor and Control Unit
The Sensor and Control Unit (SCU) is the most advanced part in the H8
cabinet. This is controller, sensor units and communication units in one.
When replaced, ensure the settings are correct for the cabinet it is fitted in.
To setup a spare SCU, H8 Utility is required. If a spare is ordered from
Kockum Sonics for a specific cabinet, this must be stated in the order. If
the spare is ordered in that way, the SCU is pre-set at the factory and can
be installed without any settings by the crew.
Important details regarding SCU for H8C
e Allunits must have the same firmware. Firmware is not possible to
be changed by the crew. Firmware is stated in the system
documentation.
e AllSCU:s in the cabinet has unique settings rely on documentation
and H8 Utility manual to set the units correctly.
e Ifthe old SCU is possible to communicate, it is recommended to
retrieve the settings from this unit and download to the new unit.

SCU LED information

On the front of the SCU, LED:s are indicating some issues. It is always
recommended to connect a laptop to the SCU, using H8 Utility for more
details.

One common issue is “Press” flashing. Before contacting Kockum Sonics
for support, check the float switch and drain out any water in the air
system.

Another common issue is “Press” being lit. Before contacting Kockum
Sonics for support, check the air supply from compressor and manometer.

Sys ok . System ok indication, S¥Y50K relay (K1) activated
. - Internal comnmunication error during affset calibration
Sys err . Communication error/ Internal unit error (memory] Sunstable
power f watch dog
Block . Senser fault offset error
Press . semssws Air quality sensor, water in air supply, see appendix A, Air filter.
. Pressure guard, work pressure below 3 bar, check air supply
Powner . Power 24 VAC, check fuses F1, F2
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Common SCU issues

When all red LED:s are lit, follow instructions for boot mode above.
If this does not solve the problem, replace the SCU.

If “Sys err” is lit, cycle the power and wait minimum one hour. If this
does not solve the problem, replace the SCU.

If “Block” is lit, the calibration of sensor is erratic. Connect to the
SCU using H8 Utility. If only one sensor is failing, the SCU needs to
be replaced. If all sensors are failing, the issue may be in the
calibration valve being stuck. Follow the instructions for main
calibration valve. The error may also be in the pilot valve.

If “Press” is lit, investigate air supply and the function of the
pressure guard. Normal setting for pressure guard is 3,5barandis a
dry contact to the connection card.

If “Press” is flashing, follow the instructions for air. The air quality
guard is a digital signal to the SCU. It is not known that the digital
signal has been faulty, more likely, check the cables to the input. If
the digital input is broken, replace the SCU.

It has occurred that the internal power has become unstable. In this
scenario, the SCU is constantly restarting. If this happens, replace
the SCU.

In not commissioned systems, there may be incorrect settings in
the slave units, affecting the function. As a part of trouble shooting,
connect the slave units individually to H8 Utility and check the
settings.

Note: Since the SCU is calibrated with all its parts intact, it is not possible
to replace any faulty components by the crew. The SCU is sold as a
complete spare unit.
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