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Trim (aft):  List (port Max draft: Alarms: CARGOMASTER
(S (att) RLJ ) 12:32:46 UTC Location: NOOINBTHEOQDADZ o d
000m  0,0°/0,00m 0,00 m As 7170000 Version: 1.2.0 Marine
ﬁ Value Table III Bar Graphs ¢ Cargo ¢ Ballast L Fuel Oil Report lﬂ History ~
View: |Cargo [ALL] v Filtering: | Any tank ¥ || Any type ¥ | | Any content u v
Name Type Content Operation Vol % Volume Level Weight Ullage = =
o
CT1P A Cargo Discharging 0% 4\ 0,00 m? 0.00m 0,00 MT 18,00 m E
CT1.5 A Cargo Discharging 0% A 0,00 m? 0,00 m 0,00 MT 18,00 m .
CT2_P Cargo Coca Cola Loading 47 % 8000.00 m* 8.00m 7840,00 MT 10.00 m g
Ccr2_s A Cargo Coca Cola Loading 100 %A 17000,00 m? 17,00 m 17000,00 MT 1.00 m ?
CT3. P A Cargo Coca Cola Loading 100 % A 3070,60 m® 16,04 m 3070,60 MT 196 m £
CT3.s Cargo Coca Cola Loading 100 % 3077.60 m* 1604 m 3077.60 MT 1.96 m =
o
CT4.pP A Cargo Coca Cola Loading 100 %A 3083.20m? 16,04 m 3083,20 MT 1.96 m 3
CT4.S A Cargo Coca Cola Loading 100% A 307640 m* 16,04 m 3076,40 MT 1,96 m 5
=
CT5_P A Cargo Coca Cola Loading 100 % A\ 3076.40 m* 1605 m 307640 MT 195 m _%
CT5.S A Cargo Coca Cola Loading 100 %A 3083.20 m? 16,04 m 3083,20 MT 1.96 m
CT6_P A Cargo Discharging 0% 4 0,00 m? 0,00 m 0,00 MT 18,00 m
Sum/Avg: 79 % 68441,00 m* 12,93 m 68281,00 MT 448m
« -
Alarm time Priority Area Name Type Description Limit Current State State time Operator
> 25.09.2019 12:27 High Lines VAP 5.PRESS_: State Out of range True True Active 25.09.2019 12
25.09.2019 12:27:3 High Lines VAP_3.PRESS_S State Qut of range True True Active 25.09.2019 12:2
20.09.2019 13:35:0 High Tanks CT2_SVolume Hi Value above Hi limit |95 % 100 % Active 20.09.2019 13:2
Operation ¥ View M Report M System v Alarm M Silence Alarm Ack Alarm Help M
KROHNE Marine
Stremtangveien 21
NO-3950 Brevik
Norway
Telephone: +47 35 56 12 20
E-mail: marine@krohne.com
www.krohne-marine.com
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Version List

Version | Date Changes Changed | Approved
1.0 24.09.2019 | Initial version AT
1.1 21.11.2019 | Added more alarm details AT
1.2 20.01.2020 | Fix typos, added tooltip info, added keyboard shortcuts AT

and replaced wrong screenshots.
1.3 17.06.2021 | Updated text regarding density expansion coefficient AT/MKN

and added chapter for testing of alarms.
1.4 10.01.2022 | Updated for version 1.2.11: AT

e Add information on Density and Weight in Vacuum

vs Air

e Update report chapter

e Auto zero tank sensors

e Value Table setup
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1 INTRODUCTION

This document describes the Human Machine Interface (HMI) and run-time operation of the
CARGOMASTER® system for tank gauging and valve remote control from KROHNE Marine.

Start the application by clicking the “Monitoring System Client” icon on the desktop.

1.1 System Overview

A complete CARGOMASTER® system includes quite a few components. There are both mechanical
and electrical parts, as well as computer programs involved in the process of monitoring the various
tanks on your vessel. (See Figure 1-1) presents the most common parts of such a system and
indicates a few different options. CARGOMASTER® is a modular system so all these options may not
be configured and installed on your vessel.

Bridge Cargo control room

CARGOMASTER computer unit (CCU)

Ll ull Ll sl L alul Signal contral Integration/sub systems
Printer unit [SCU) e
- P
Uninterrupted power )
supply (UPS] e | ‘
nate valve
afe zon
Hazard
Draftpressure 0|1

SR Line pressure

sensor

Tank level radars and IGP Cargo temperature

Figure 1-1: CARGOMASTER® system overview

A few words on some of the various system parts:

CCuU Short for CARGOMASTER® Computer Unit. Ordinary PC type computers,
however configured and type approved for maritime use. Normally, these
computers are powered via an UPS — Uninterruptable Power Supply. A laser
printer is also handy and is needed for printed reports. The CCU is connected to
the SCU to retrieve measurement data.

SCU Short for Signal Control Unit. This is where all data is collected from the various
transmitters or instruments and forwarded to the CCU.

Other systems: CARGOMASTER® supports an array of protocols to communicate with other
vessel systems, usually trough a RS232 or RS485 serial interface.

Sensors: CARGOMASTER® can utilize a variety of sensors/transmitters, primarily the native
CARGOMASTER® types. The range includes ballast/line pressure sensors, radar
transmitters, various temperature transmitters, and various 4-20 mA transmitters.
CARGOMASTER® can also retrieve data from 3rd party systems.

KROHNE Marine - R&D Department 5/56
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Junction boxes:

AD/TI| cards:

PLC IO:

Marine

Some of the CARGOMASTER® junction boxes, normally the ones fitted on cargo
tanks, host electronic equipment like AD cards. The boxes are designed to
withstand rough weather conditions and should not be opened except for required
servicing. Also, boxes placed inside trunks, engine room etc. may have electronics
inside. Please consult the electrical drawings for the system installed on your
vessel for further details.

The Analogue/Digital cards, commonly placed in the various junction boxes,
converts analogue signals from the cargo and ballast sensors into digital data and
transmits these to the Tl (Tank Input) cards placed inside the SCU. The Tl card
receives the data, and feeds them through Zener-barriers, necessary for safe
electrical connection between Safe and Hazardous areas.

A PLC (Programmable Logic Controller) with several intrinsically safe 10 modules.
Used for interfacing radars and pressure sensors.

1.2 Precautions

Although the mechanical and electrical parts of CARGOMASTER® are virtually free of maintenance,
they are vulnerable to certain physical impacts. So, even though it may seem obvious- please:
e Do NOT expose sensors/transmitters to sandblasting!
e Do NOT overpaint sensors/transmitters!
e Please take care when cleaning tanks — even small strokes or impacts on the sensor
diaphragms may alter the sensors characteristics in such a way that it will become unusable!
e Do NOT replace any seals, O-rings or gaskets with parts that are not clearly specified for this

equipment!

1.3 Weight & Density in vacuum vs air

The system normally presents all weight and density values in vacuum. Depending on the user
preferences this can be changed in the following way:

o Density:

o Density unit without any suffix (such as kg/m3) means density in vacuum
o To display density in air select a different unit (2.5) such as kg/m3 (air)

e Weight:

o Weight in vacuum and air uses the same unit (MT, kg, etc) but weight in air are shown
with the text Weight (air) (Weight in vacuum is shown as just Weight)

o For the reports the user can select Weight in air

o Inthe value table the user can select Weight or Weight (air) (or both) column(s)

o Forthe Tank faceplate both Weight and Weight (air) are displayed.

KROHNE Marine - R&D Department 656
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2 OVERVIEW & NAVIGATION

2.1 User Interface layout
The main user interface of the CARGOMASTER® program consists of four areas (Figure 2-1):

1. Top area
Shows key data such as: trim/list, number of active alarms in each category and the name of the
CCuU.
2. Main navigation area
Shows various views of the application such as: value table, bar graphs, mimics, etc.
3. Alarm overview
If alarms are present, the 3 most important are shown here (See Chapter 5).
4. Menu
Used to navigate to various views and operate the system.

- a x
1 Trim (aft) List (port) Max draft Alarms ) o CARGOMASTER
& (aft) P axc 12:32:46 UTC Location: NOOINBTHEODAQR GOMASTER |KROHNE
0,00m  0,0°/0,00m 0,00 m A T170030 Version: 1.2.0  Marine
% Value Table lll Bar Graphs o Cargo 20 Ballast 2O Fuel Oil Report Iﬁ History h
View: |Cargo [ALL] v Filtering: | Any tan v type v ny content v ny operation
Name Type Content Operation | Vol % Volume Level Weight Ullage =P
o
cT1 P A cargo Discharging 0% 0,00 m* 0,00 m 0,00 MT 18,00 m &
CT1.S A Cargo Discharging 0% A 0,00 m* 0,00 m 0,00 MT 18,00 m >
cT2_pP Cargo Coca Cola Loading 47 % 8000,00 m® 8,00 m 7840,00 MT 10,00 m %T
cT2.s A | cargo Coca Cola Loading 100 % A 17000,00 m* 17,00 m 17000,00 MT 1,00 m E
2 CT3_P A Cargo Coca Cola Loading 100 % A 3070,60 m® 16.04m 3070.60 MT 1.96 m g
CT3.S Cargo Coca Cola Loading 100 % 3077.60 m* 16,04 m 3077.60 MT 1,96 m >
o
cTap A cargo Coca Cola Loading 100 % A 3083.20 m? 1604 m 3083,20 MT 1.96m 3
CT4 S A Cargo Coca Cola Loading 100 % A 3076.40 m* 16,04 m 3076.40 MT 1.96 m éﬂ
=3
CT5_P A Cargo Coca Cola Loading 100 % A 307640 m® 16,05 m 3076,40 MT 1.95m é
CT5.S A cargo Coca Cola Loading 100 % A 3083.20 m* 16,04 m 3083,20 MT 1,96 m
CT6_P A Cargo Discharging 0% A 0,00 m® 0,00 m 0,00 MT 18,00 m
Sum/Avg: 79% 68441,00 m’ 1293 m 68281,00 MT 448m
« v
Alarm time Priority Area Name Type Description Limit Current State State time Operator
3 > 25.09.2019 12:27. High Lines VAP_5.PRESS_: State Out of range True True Active 25.09.2019 12
25.09.2019 12:27:3 High Lines VAP_3.PRESS_S State Out of range True True Active 25.09.2019 12:0
20.09.2019 13:35:0 High Tanks CT2_S.Volume Hi Value above Hi limit 95 % 100 % Active 20.09.2019 13::
Operation  ~ View v Report v System v Alarm v Silence Alarm Ack Alarm Help v

Figure 2-1: User interface layout

2.2 Navigation

Navigating the user interface can be done using mouse/trackball or keyboard shortcuts.

Using the keyboard is the fastest way to navigate the CARGOMASTER® program, utilizing the
keyboard shortcuts built into the program. The keyboard shortcuts are listed in the Reference chapter.
When pressing the Alt key all menu buttons that have an underscored letter are accessed by pressing
that letter while holding down the Alt key. E.g. the Operation menu is accessed by pressing and
holding the Alt key, then press and release the O key.

KROHNE Marine - R&D Department 7I56
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Navigating between views can be done using the ‘View’ menu options, or the following keyboard

shortcuts:

Shortcut key View

Alt+F3 Value Table — Numerical spreadsheet display
Ctrl+F3 Bar graph — Vertical bars displaying key tank values
Shift+F3 Layout — Custom layout views depending on configuration. If multiple views are

configured pressing the shortcut keys will cycle thru the layout

2.3 Mouse Over (Tooltips)

views.

In general, the user interface provides additional information by placing the mouse over icons, values,

etc. Figure 2-2 shows the tooltip for an alarm icon.

(s Trim (fore): 0,00 m List (stbd): 0,0 °/0,00 m

@ Value Table III Bar Graphs ey Cargo ey Ballast o
View: | Cargo [ALL] v Filtering: | Any tank v | | Any type
Name Type Content Operation Vol %
CT1_P Cargo MNone
CT1.S % Cargo M saft Loading
CT2_P

- Alarms (2)
CT2_5 A Acritical
CT3.P A CT'I_.S.'\."olume HiHi  Value above HiHi limit  Active
High
CT3_S A CT1_SVolume  Hi Value above Hi limit Active
CT4_P Cargo MNone

Figure 2-2: Alarm icon tooltip

KROHNE Marine - R&D Department
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2.4 Main Views

This chapter gives a brief overview of the available main views.

2.4.1 Value Table

The value table view is shown by pressing Alt-F3, View->Value Table menu or by clicking the Value
Table tab. It shows the tank data in a spreadsheet like format (Figure 2-3). Different tanks can be
viewed by using the various filtering functions. See chapter 4.1 for detailed description of this view.

E Value Table

View: | Cargo [ALL]

Name
CT4 5
CT5.P
CI5.5
CTe_P
CT6_5
CTi P
CT7.S
CTe_P
CT8.S
[
cTa s

Sum/Avg:

<

III Bar Graphs EO Cargo q’—O Ballast EO Fuel Oil Report
| Filtering: | Any tank v || Any type v || Any content + | Any operation  +
Type Content ‘Operation Vol % Volume Level
A Cargo Coca Cola Loading 100 % A 3076,40 m*
A Cargo Coca Cola Loading 100 % A 3076,40 m*
A Cargo Coca Cola Loading 100 %A 3083,20 m?
A Cargo Discharging 0% A 0,00 m?
Cargo None 100 % 3075,70 m*
Cargo None 100 % 307570 m*
Cargo None 100 % 3082,60 m?
Cargo None 100 % 3080,10 m?
Cargo None 100 % 3073,20 m*
Cargo None 100 % 2920,80 m*
G None e | exzmnme |
79 % 68441,00 m*

2.4.2 Bar Graph

The bar graph view is shown by pressing Ctrl-F3, View->Bar Graphs menu or by clicking the Bar
Graphs tab. It shows the tank data as graphical bars (Figure 2-4). Different tanks can be viewed by
using the various filtering functions. See chapter 0 for detailed description of this view.

E Value Table

View: | Cargo [ALL]
A C55

100

75

25

L

o w
100 % A

3083,20 m*

3083,20 MT
15,0 °C

Loading
H

lﬂ History

Clear all filters

16,04 m
16,05 m
16,04 m

0.00 m
16,04 m
16,04 m
16,04 m
16.04 m
16,04 m
16,03 m

1ANA m
12,93 m

Figure 2-3: Tank Value table view

KROHNE
Marine

-
Weight Ullage Temperati = s
3076,40 MT 1,96 m 115
3076,40 MT 1,95 m 10,
3083,20 MT 196 m 1 g
0,00 MT 1800 m 115
3075,70 MT 1,96 m 1 E
3075,70 MT 1,96 m 11
3082,60 MT 1,96 m 113
3080,10 MT 197 m : g
3073,20 MT 196 m 118
2920,80 MT 197 m 1
2027 TN MT 106 m 1
68281,00 MT 448m 1
.

lll Bar Graphs 2O Cargo 2o Ballast O Fuel Oil Report lﬁ History e
v Filtering: | Any tank = || Any type ~ || Any content * || Any operation || Clearallfilters
A CTe P CT6 S CT7. P CT7. S CT8. P CT8. S CT9 P CT9 S
Dischy
100 s 100 100 100 100 100 100 100
75 75 75 73 75 73 75 73
50 50 50 50 50 50 50 50
25 25 25 25 25 25 25 25
L
0 M 0 0 0 0 0 0 0
0% A 100 % 100 % 100 % 100 % 100 % 100 % 100 %
0,00 m* 307570 m* 3075,70 m* 3082,60 m® 3080,10 m® 3073,20 m* 2920,80 m® 2927,70 m*
0,00 MT 307570 MT 307570 MT 308260 MT 3080,10 MT 3073,20 MT 2920,80 MT 292770 MT
183 °C 217 °C 16,0 °C 151 °C 19.4 °C 19,2 °C 15.3 °C 16,2 °C =
Figure 2-4: Tank Bar graph view
9/56
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2.4.3 Layout Views

Layout view(s) are shown by pressing Shift-F3, View->[Actual View] or by clicking the actual view
tab (Named Cargo, Ballast and Fuel Oil in Figure 2-5).

Layout views are custom views created specifically for each vessel, and depending on the installed
equipment, type of vessel, etc. can vary greatly. An example of a layout view is shown below in Figure
2-5. See chapter 4.3 for detailed description of the layout view.

M valuetbe  gff sarGrapns | %o carg 2o Balst Lo FuelO B repor | History hd
A s A s (138 A CT4s A 558 CT6_S 7S CcT8.s (9.8 CT10.8 DECK S
100 SzherEng ORI T ot B g e B | 100 100 00 100 100 100

0 0 o 2 o 0 0 50 a 0

B o u 0 o u 0 1 T 0 0 0 o 0
0% A 100 % A 00 % 00 % A 00 % A 100 % 100 % 100 % 00 % 00 % 100 %
12,00 m 100 m 196 m 19 m 196 m 196 m 196 m 196 m 196 m 197 m 110 m
0.00 17000,00 m* 3077.60 m’ 307640 m* 3083,20 m” 307570 m” 3082.60 m' 307320 m* 292770 m? 086,60 m” 1564,60 m*
6 72 °C "2 °C 58 °C 14 °C ®1°C 15 °C 156 °C 126 °C 27 C 107 *C
352:4103 3524105 3524107 3524100 |3s2-amm |3s2-a113 |3s2-ants Js2-ann |sza11e |3s2-ar21
0% 0% 45% 0% 0% 0% 0% 0% 0% 0%
3520102 3524104 3524106 324108 3524110 32a112 3524114 3524116 as2-a118 320120
‘EIN 0% 0% 0% 0% 0% 0% 0% ‘ﬂ% 0% 0%
A P CT2_P A c3p A CT4p A 5P A CT6P e CT8_P cTop cTop DECK P
100 Discharging 0 198 w0 Lesdng 5] ledes @) leedns (5 oy Dxchergmg 0 00 100 100 100
0 o o CE 5 0 o a 0
22z
s = s o= = s
o u 0 o u 0 i o 1 0 0 0 o 0
0% AE‘ 7% 00 % A 00 % A 00 % A Z =z 0% nm 100 % 100 % 00 % 00 % 0%
18,00 m 000, m 196 m 196 m 195 m = 2 3 18,00 m 196 m 197 m 197 m 199 m 200 m
000 m 800000/ m’ 307060 m’ 308320 m® 307640 m* 0,00 m* 3075,70 m* 308010 m* 292080 m’ 108660 m” 0,00 m*
9 ¢ 98 °C 7 °C 05 °C 137 *C 147 *C 124 °C 158 °C " °C 187 ' 103 *C

Figure 2-5: Cargo tanks layout view

2.5 Unit Settings

Open the System->Unit Settings menu (Figure 2-6) to configure the desired units used for displaying
volume, mass, etc. The selected units will be reflected in all the user interface views and reports.

Units

Temperature °C v
Mass MT v
Volume me v
Length m v
Liquid Pressure mmH20 -
Inert Pressure mBar -
Atm. Pressure mBar v
Line Pressure Bar v
Vapor Pressure mmH20 -
Massflow ka/h v
Density MT/m? (air) v

Save Cancel

Figure 2-6: Unit settings
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2.6 Quality & Alarm indications

Values in the system can have an alarm, e.g. when the value is above a given limit. This is indicated
by an alarm icon next to the number, like this (See Chapter 5 for alarm system details):

Inert Pressure
-10 mBar A
-10 mBar

Figure 2-7: Alarm indication

In addition, values have an associated quality. When the quality of a value is bad this is indicated by
another icon next to the value:

Inert Pressure
300 mBar 3
300 mBar €3

Figure 2-8: Bad value indication

| Note: The bad value indication means that this value cannot be trusted. The reason is due to 10
| error, sensor failure, etc indicated by an associated alarm

3 TANK OPERATIONS

This chapter describes the functions related to setting up tanks prior to loading, discharge, etc.
Tanks has a property called ‘Operation’ which is used to denote the current operation for this tank.
The various operations are:

e Loading: Indicates that this tank is being loaded
e Discharging: Indicates that this tank is being discharged
¢ None: Indicates that there is currently no operation performed on this tank

In addition to this, each tank has a ‘Content’ property used to indicate the current content of the tank.
The contents are user defined and the operator can add any number of contents.

3.1 Tank Contents

The edit and/or view the list of tank contents, go to menu: Operation->Edit Content settings. This
opens a popup window showing the defined contents in the system (Figure 3-1). The density settings
for the contents are shown in the units set in the Unit Settings window (Section 2.5).
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Content list x

New Delete
Name Color | Density Mode Density Settings
Sulfuric acid I |OD1/RT1 & ExpCoeff | OD1: 18423 kg/m* - RT1: 15 C - Coeff: 1/°C
Coca Cola Fixed Density: 1044 kg/m*
Save Cancel

Figure 3-1: Tank contents list

Use the New and Delete button to add new or delete contents, to edit name or color for a content click
in the desired cell. Each content can have density setting defined, which is set on the tanks when
loading that content. Once done, click Save to save any changes and close the window or Cancel to
close and ignore any changes entered.

To edit the density settings, click the ... button in the Density Settings column, which opens a popup
to edit the settings (Figure 3-2):

Density settings for Sulfuric acid X

Density Mode OD1/RT1 & ExpCoeff v
Density Unit MT/m? (air) v
Operator Density 1 1,8412 MT/m? (air)
Operator Temperature 1 15,0 °C
Expansion Coefficient 0,00097 | 1/°C

Ok Cancel

Figure 3-2: Content density settings

| Tip: To enter density in another unit than the configured unit, use the ‘Density Unit’ setting
| (See Figure 3-2).

The following density settings are available:

Density Mode Description

OD1/RT1 & ExpCoeff = Density is entered for a specific temperature, with an expansion
coefficient describing the volumetric change with temperature.

OD1/RT1 & OD2/RT2 | Densities at two different temperatures are entered.

ASTM54B Uses ASTM54B table to calculate actual density based on the entered
reference density.

API Enter API type (Crude, Product, Lubrication or Ballast) and the API

Fixed Enter a fixed density.

All modes, except Fixed, calculates actual density based on the temperature of the liquid in the tanks.
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3.2 Prepare Tanks for Loading

To open the prepare tanks for loading dialog (Figure 3-3), press F2 or Operation->Prepare tanks for

Ioadin% menu:

Prepare tank loading

Select Tanks Content Settings

Any content ¥ | | Any operation M Content M Cola Zero M
Available Selected (3) Volume to load 0,00 m*

Name | Type |Content Operation | Capacity = Name Type Content Operation | Capacity Density Mode QD1/RT1 & OD2/RT2 v
CT1_P | Cargo| M Cola Zero 17000,00 m?* CT7_P  Cargo None 307570 m* Density Unit kg/m? (air) v
CT1.S |Cargo M Cola Zero Loading 17000,00 m* CT7.S Cargo None 3082,60 m* Operator Density 1 1008,9 kg/m?> (air)
CT2_P | Cargo | Ml Cola Zero | Loading 17000,00 m* CT8_P Cargo None 3080,10 m* Operator Temperature 1 15,0 °C

CT2_S | Cargo | Cola Zero | Loading 17000,00 m* ” Operator Density 2 1003,9 | kg/m® (air)

CT3_P | Cargo |l Cola Zero | Loading 3070,60 m® Operator Temperature 2 25,0 °C

Alarm Settings

CT3.5 | Cargo |l Cola Zero | Loading 3077,60 m*® b

vHiHi Inert Pressure | 400 mBar
CT4_P | Cargo |l Cola Zero | Loading 3083,20 m* <= vHi Inert Pressure 300 mBar
v HiHi Volume 98 %
CT4_S | Cargo M Cola Zero Loading 3076,40 m* N °
v Hi Volume 95 %
CT5_P | Cargo None 3076,40 m* .
; Additional Alarm Settings Select alarms
CT5_S | Cargo None 3083,20 m
CT6 P | Carao None 308320 m* M
Selected capacity: 9238,40 m>
Required capacity: 0,00 m’
Ok Cancel

Figure 3-3: Prepare tanks for loading
To prepare tanks for loading follow these steps:

1. Select the desired tanks
This is done by moving the tanks from the list of available tanks to the list of selected tanks
using the arrow buttons. The list of available tanks can be filtered by type, content and/or
operation.

2. Select content & density settings
Select the desired content from the Content drop down list, which will update the density
mode/settings to that of the selected content. Optionally the density mode and settings can be
overridden/set directly. If desired, the Volume to load can be set which is shown below the
selected tanks together with the total volume of the selected tanks to ensure enough tank
capacity is selected.

3. Set alarm settings
Here the desired alarm limits can be adjusted. By default, Hi & HiHi limit alarms for Volume &
Inert Pressure is enabled. In addition, more alarm settings can be set under Additional Alarm
Settings using the Select alarms drop down menu. The set limits and alarms are
remembered and used as a default for the next time.

4. Review settings & Complete
When the desired settings are correct, click the Ok button, which will set the operation,
content, density and alarm settings on all selected tanks. Clicking Cancel will close the
window without applying any changes.

KROHNE Marine - R&D Department 13/56
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3.3 Prepare Tanks for Discharge

To open the prepare tanks for discharge dialog (Figure 3-4), press Shift-F2 or Operation->Prepare
tanks for discharging menu:

- [m] x
Prepare tank discharge on
Select Tanks Alarm Settings
Any type ¥ | | Any content ¥ | | Any operation v M Lo Inert Pressure  |-300 mBar
Available Selected (3) M Lolo Inert Pressure  |-400 mBar
" M Lo Volume 10 %
Name Type | Content Operation m Type | Content Operation ¥ Lolo Volume 5 a%
cTz2.s Cargo| [l Coca Cola | Loadin C ic aci -
Lle. g 'g CcT7.S8 Cargo M Sulfuric acid| None Additional Alarm Settings Select alarms ¥
T3P Cargo| [ Coca Cola | Loading cT7P Cargo| Ml Sulfuric acid| None
Cr3s Cargo Coca Cola | Loading CT6_S Cargo M Sulfuric acid| None

cTap Cargo| [l Coca Cola | Loading

T4 s Cargo| [l Coca Cola | Loading
>

CTs P Cargo| [l Coca Cola | Loading

CT5.8 Cargo| [l Coca Cola | Loading

CTe_P Cargo Discharging
CcTg P Cargo None
T8 s Cargo None
CT9_P Cargo None
CT9 5 Cargo None

Ok Cancel

Figure 3-4: Prepare tanks for discharge

To prepare tanks for discharging follow these steps:

1. Select the desired tanks
This is done by moving the tanks from the list of available tanks to the list of selected tanks
using the arrow buttons. The list of available tanks can be filtered by type, content and/or
operation.

2. Set alarm settings
Here the desired alarm limits can be adjusted. By default, Lo & LoLo limit alarms for Volume &
Inert Pressure is enabled. In addition, more alarm settings can be set under Additional Alarm
Settings using the Select alarms drop down menu. The set limits and alarms are
remembered and used as a default for the next time.

3. Review settings & Complete
When the desired settings are correct, click the Ok button, which will set the operation and
alarm settings on all selected tanks. Clicking Cancel will close the window without applying
any changes.
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3.4 End operation on Tanks
To open the end operation dialog (Figure 3-5), press Alt-F2 or Operation->End operation on tanks

menu:
- [m| x
End tank operation
Select Tanks Alarm Settings
Any type ¥ || Any content ¥ | | Any operation v HiHi Volume 98 %
Available Selected (3) :: t:o:_‘ne ?05 “E.
Name Type | Content Operation = mee Content Operation Lolo \.-Q‘:“; ::
CT1_P |Cargo Discharging| CT7s Cargo| Ml Sulfuric acid| Loading Deviztion Volume %
CT1S |Cargo Discharging CT7P | Cargo| Ml Sulfuric acid| Loading Additional Alarm Settings Select alarms
CT2_P |Cargo|[l] Coca Colz | Loading CT6.5 Cargo| Ml Sulfuric acid| Loading
CT2.S |Cargo|[l] Coca Cola | Loading s
CT3_P |Cargo|[] Coca Cola | Loading R
CT3_S |Cargo|[] Coca Cola | Loading
CT4 P |Cargo|[] Coca Cola | Loading
CT4 S |Cargo|[] Coca Cola | Loading =
CT5_P | Cargo| M Coca Cola | Loading
CT5_S |Cargo| ] Coca Colz | Loading
CT6_P |Cargo Discharging
CT8_P |Cargo Mone -
Ok Cancel
Figure 3-5: End operation on tanks
To end loading or discharging operation on tanks follow these steps:
1. Select the desired tanks
This is done by moving the tanks from the list of available tanks to the list of selected tanks
using the arrow buttons. The list of available tanks can be filtered by type, content and/or
operation.
2. Set alarm settings
Here the desired alarm limits can be adjusted. By default, all alarms for Volume is disabled. In
addition, more alarm settings can be set under Additional Alarm Settings using the Select
alarms drop down menu. The set limits and alarms are remembered and used as a default for
the next time.
3. Review settings & Complete
When the desired settings are correct, click the Ok button, which will set the operation and
alarm settings on all selected tanks. Clicking Cancel will close the window without applying
any changes.
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3.5 Reset Tanks

Reset tanks is used for removing their content. For instance, after a tank has been discharged and
cleaned, this function can be used.
To open the reset tanks dialog (Figure 3-6), open Operation->End operation on tanks menu:

- | x
Reset Tanks (Remove content)

Select Tanks Alarm Settings

Any type * || Any content | Any operation v Select alarm below to apply any alarm changes
Available Selected (0) to the selected tanks

Name | Type | Content Operation = m Type  Content | Operation Additional Alarm Settings Selectalams 7
CT1_P | Cargo Discharging

CT1.S |Carge Discharging

CT2_P | Cargo| I Coca Cola | Loading
CT2.5 | Cargo| [ Coca Cola | Loading
CT3_P | Carge| [ Coca Cola | Loading
CT3.5 | Cargo| [l Coca Cola | Loading
CT4_P | Cargo| [ Coca Cola | Loading
CT4_S | Cargo| [ Coca Cola | Loading
CT5_P | Cargo| I Coca Cola | Loading
CT5.5 | Cargo| [ Coca Cola | Loading
CTé P |Carge Discharging

CT6.S | Cargo| Ml Sulfuric acid None .

Cancel

o

Figure 3-6: Reset tanks

To reset tanks, follow these steps:

1. Select the desired tanks
This is done by moving the tanks from the list of available tanks to the list of selected tanks
using the arrow buttons. The list of available tanks can be filtered by type, content and/or
operation.

2. Set alarm settings
Here the desired alarm settings can be adjusted. The default is that no alarm settings are
changed. However, if desired, alarm settings can be set under Additional Alarm Settings
using the Select alarms drop down menu.

3. Review settings & Complete
When the desired settings are correct, click the Ok button, which will remove the content and
set the configured alarm settings on all selected tanks. Clicking Cancel will close the window
without applying any changes.
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e To zero adjust any Inert Gas Pressure (IGP) sensors, the tank must be open to atmosphere.
e To zero adjust any bottom or upper sensors, the sensors cannot be submerged in fluid.

e We recommend zero adjustment to be performed immediately before loading.

To perform this operation, open Operation->Zero Set/Optimize Tanks menu. This opens the popup
window shown in Figure 3-7 below:

Select Tanks

Optimize/Zero Set Tanks (Pressure sensors)
This operation will automatically zero-set all pressure sensors on the selected
tanks, and requires all tanks to be empty and open to atmosphere.

Alarm Settings

Any type
Available

Name | Type
CT1_P Cargo
CT1.S | Cargo
CT2_P | Cargo)
CT25 | Cargo
CT3 P | Cargo
CT35 | Cargo
CT4 P Cargo
CT45 | Cargo
CT5.P | Cargo

CT55 | Cargo

.

¥ || Any content ¥ || Any cperation v Select alarm below to apply any alarm changes
Selected 3) o the selected tanks
Content Operation | Volume = m Type | Conte: | Operation | Volume Inert Press Additional Alarm Settings | Selectalarms 7|
Discharging 0,00 m* CT9.S Cargo None 202770m*  |-13 mBar
Discharging 0,00 m* T8 P Cargo None 282080 m*  |-13 mBar
CocaCola | Loading 8000,00 m* CTas Cargo None 3073.20 m* -13 mBar
CocaCola |Loading 17000,00 m* >
CocaCola | Loading 3070,60 m*
CocaCola | Loading 3077,60 m* =
CocaCola | Loading 3083,20 m* <<
CocaCola | Loading 307640 m*
CocaCola |Loading 3076,40 m*
CocaCola | Loading 3083,20 m*
» « >

Cancel

Figure 3-7: Zero set tanks
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4 VIEWS

This chapter describes in detail the functionality of the main views introduced in chapter 2.4.

4.1 Value Table

This view shows the tank data in a spreadsheet like format, and consists of three areas (Figure 2-3):
1. Filtering: Used to select which tanks to display. Can select views based on tank type, tank
content, etc.
2. Displayed tanks: Shows the selected tanks, and their key values.
3. Selection of columns: Used to select what information are shown.

E Value Table lll Bar Graphs ?0 Cargo ‘lo Ballast ?0 Fuel Oil Report lﬂ History h
View: | Cargo [ALL) | Filtering: \ v A v v | 3 |
Name Type Content Operation Vol % Volume Level Weight Ullage Temperati— <
5
CT4 S A Cargo Coca Cola Loading 100 % A 3076,40 m* 16,04 m 3076,40 MT 196 m 1 3
CT5.P A Cargo Coca Cola Loading 100 % A 3076,40 m* 16,05 m 3076,40 MT 1.95m 1
CT5.S A Cargo Coca Cola Loading 100 % A 3083,20 m* 16,04 m 3083,20 MT 1,96 m 1
CT6_P A cargo Discharging 0% A 0,00 m* 0,00 m 0,00 MT 18,00 m 145
CT6_S Cargo None 100 % 3075.70 m* 16,04 m 3075,70 MT 1.96 m 1 g
CT7_P Cargo None 100 % 307570 m* 16.04 m 3075.70 MT 1.96m 1 >
C17.s Cargo None 100 % 3082.60 m* 16,04 m 3082.60 MT 1.96 m 1 §
CcT8.P Cargo None 100 % 308010 m* 16,04 m 3080,10 MT 1.97m 2 5
=2
CT8.s Cargo None 100 % 3073.20 m* 16,04 m 3073,20 MT 1.96m 1 g
cT9.pP Cargo None 100 % 2920,80 m* 1603 m 2920,80 MT 1.97m 1
fTa < Carnn Nnne 100 % 2027 70 m?* 1604 m 2927 70 MT 196 m 1
Sum/Avg: 79 % 68441,00 m* 1293 m 68281,00 MT 448 m 1
.
Figure 4-1: Tank Value table view
| Tip: The columns (types, size, etc) in the value table view can configured (0)
4.1.1 Tank filtering
To control which tanks to view, open the View dropdown shown in Figure 4-2.
FE valeTable | gfj Barc
Name Tank Type/Content
G ALL
CT1_P gl
Cargo [LOADING]
CT1S
Cargo [DISCHARGING]
cT2_P
Cargo-Coca Cola
C€res Cargo-Sulfuric acid
CT3.P Ballast
CT3.5 Fuel
CT4_P| Filtered
CT4 S Filtered
Scratchpads
TSP P :I'
Test [SCRATCH] W
CT5.S
Figure 4-2: Value table view selection
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The various views are categorized into three:

Tank Type/Content  These views are used to filter tanks either by tank type or content.
Cargo [ALL]: Shows all cargo tanks
Cargo [LOADING]: Shows all cargo tanks in loading operation
Cargo [DISCHARGING]: Shows all cargo tanks in discharging operation
In addition, one view pr. content type currently set on the tanks is available.

Filtered When selecting this option, the filter row (#1 in Figure 4-1) is used to filter the
tanks as desired. Filtering can be done by:
Tanks: Select one or more tanks
Type: Cargo, Ballast, Fuel, etc.
Content: Filter by currently used content
Operation: Filter by tank operation

Scratchpads Scratchpads are views that the user can create and save. Multiple views can
be created with the desired tanks. Blank rows and rows with partial sum
values can be added. See 4.1.2 for detailed description.

4.1.2 Scratchpads

Create new scratchpad view
To create a new scratchpad view, open the View dropdown (Figure 4-2) and click the % icon. This
opens the dialog shown below (Figure 4-3).

MNew Scratch pad

Scratchpad name Enter name

Include tanks in current view

Cancel

Figure 4-3: Create new scratchpad

1. Enter a name for the scratchpad view

2. ‘Include tanks in current view’: If checked will include all the tanks in the current view,
otherwise the created scratchpad will be initially empty.

3. Click the Ok button to create the scratchpad or Cancel to cancel.

Working with scratchpads
Once a scratchpad is selected it is possible to edit which tanks are viewed. The following rows can be
added to a scratch pad:
1. Tank: Displays tank values for this tank.
2. Blank: A blank row, can be used add spacing between rows for easier readability.
3. Part. Sum: A row which shows the sum/average values for tanks above (up to previous part.
sum, or top if no part. sum is defined above).
a. Tank volume & weight are shown as sum
b. All other values are shown as average

An example is shown in Figure 4-4 showing tank, blank and part. sum rows. The first part. sum row
shows the sum/average values for tanks CT1_P and CT1_S. The second part. sum row shows the
sum/average for tanks CT8 P and CT8_S.

KROHNE Marine - R&D Department 19/56
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@ Value Table III Bar Graphs 'LO Cargo li0 Ballast EQ Fuel Qi Report lﬂ Histery >
View: | Favourite Tanks [SCRATCH] M Filtering: | Any tank ¥ || Any type ¥ | | Any content ¥ || Any operation ¥ || Clearall filters
Name Type Content Operation Vol % Volume Level Weight Ullage T e
ar
CT1_P W Sulfuric acid Loading 9% 1465,40 m* 147 m 2693,58 MT 16,53 m E
CT1_S Cargo B Sulfuric acid Loading 9% 1467,10 m? 147 m 2700,09 MT 16,53 m .
Part sum/avg: 9% 2932,50 m® 1,47 m 5393,67 MT 16,53 m §
=
El
CT8_P Cargo None 100 % 3080,10 m® 16,04 m 3080,10 MT 197 m =
CTas Cargo None 100 % 3073.20 m* 16,04 m 3073,20 MT 196 m =
@
Part sum/avg: 100 % 6153,30 m? 16,04 m 6153,30 MT 1,96 m i
5
@
o
Iy
=
Sum/Avg: 54 % 9085,80 m* 875m 11546,97 MT 925 m
« .

Figure 4-4: Example scratchpad

To add/delete rows from scratchpad right-click the desired row which shows a context menu (Figure
4-5).

% Value Table III Bar Graphs EO Cargo 'EO Ballast

View: | Favourite Tanks [SCRATCH] v Filtering: | Any tank - || An
Name Type Content Operation
CT1 P Cargo M Sulfuric acid Loading
CT1.5 Cargo W Cudfirrie amid 1. 0ading
View tank details
Part sum/avg:
Insert tank(s)
Insert blank row
CT8 P Cargo \one
Insert partsum
CTé s Cargo \one
Remove selected row(s)
Part sum/avg:

Figure 4-5: Insert/delete rows

The following options are available:

¢ View tank details: Opens the faceplate for this tank (See chapter 0).
Insert tank(s): Shows a dialog where desired tank(s) can be added.
Inert blank row: Inserts a blank row at this location.
Insert part sum: Insert a part sum row at this location.
Remove selected row(s): Deletes the selected row from the scratchpad.

Deleting scratchpads

A scratchpad group can be deleted by clicking the Il jcon to the right of the scratchpad in the view list
(See Figure 4-2).
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When the ‘Values’ (#3 in Figure 4-1) view are selected, the following settings can be changed:
e Adding/removing columns: By right-clicking a column header (See Figure 4-6).
e Column width: By clicking and dragging the separator line on the right side of the column.
e Column order: By clicking and dragging the column header to the desired location.

The column settings (column types, order and widths) are saved automatically, and are individual to
each client computer of the system.

@ Value Table

View: | Ballast

Name Type
WB1 A | Ballast
WB2 A |Ballast
WB3 A |Ballast
WB4 P A |Ballast
WB4S A |Ballast
wB5 P A Ballast
wB5 S A\ |Ballast
WB6 P A\ |Ballast
wB6.S A |Ballast
WB7 P A |Ballast
WB7S A |Ballast
WBHT P A\ |Ballast
WBHT S A |Ballast

III Bar Graphs

Content

M Cola Zero
M Cola Zero
M ColaZero
M Cola Zero
M Cola Zero
M Cola Zero
M Cola Zero
M Cola Zero
M Cola Zero
M Cola Zero

2 Cargo
Filtering: | Any tank

Operation
None
None
None
None
None
None
None
None
None
None
None
None

None

%% Ballast 2o Fuel Oil

v | [Any type Any con
Content Volume

118120 m?
1251,30 m?
102330 m?
M Cola Zero 935,70 m*
M Cola Zero 1986,90 m’
M Cola Zero 210470 m*
M Cola Zero 1012,60 m’
M Cola Zero 665,80 m?
M Cola Zero 1441,50 m’
M Cola Zero 132430 m’
M Cola Zero 962,30 m*
M Cola Zero 1033,40 m’
M Cola Zero 665,80 m

Report

tent

]

Iﬂ History

operation ¥

Remove column
0,00 m*

000m*
0,00 m*
0,00 m?
000m*
0,00 m*
0,00 m?
0,00 m?
0,00 m*
0,00 m?
0,00 m?
0,00 m*

Content
Density

Density Mode
Density Settings
Inert Pressure
Level

Level @ FC 1
Load Rate r
Operation
Remaining Time | "
Remaining Volume
Remaining Weight | "
Tank Type 1

Target Volume 1
Temperature

Ullage

Ullage @ FC

Volume

Volume %

Weight

Weight (air)

Figure 4-6: Adding/removing columns

Using the Alarm [Limits] and the Alarm [Enabled] views, alarm for the tanks can easily be viewed and
configured. Figure 4-7 shows the Alarm [Limits] view.

B vauetable | g BarGraphs %o oo %o Ballast T Fuel Ol Report [N History
View: | Cargo [ALL) Filtering =
INERT PRESSURE TEMPERATURE VOLUME
Name Type HiHi Hi Lo Lolo HiHi Hi Lo Lolo Hiti Hi Lo Lolo Deviation
P A |cage 400 mBar 300 mBar 300 mBar 400 mBar 500°C 300°C 50°C 00°C 98 % 95 % 10% 5% 3%
s A cogo 400 mBar 300 mBar 300 mBar -400 mBar 500°C 300°C 50°C 00°C 98 % 95% 0% 5% a%
TP A|cago 400 mBar 300 mBor 300 mBar 400 mBar 500°C 300°C 50°C 00°C 9 % 5% 0% 5% 1%
T25 A Cago 400 mBar 300 mBar -300 mBar -400 mBar 500°C 300°C 50°C 00°C 8% 5% 10% 5% 1w
3P A |Coge 400 mBar 300 mBar 300 mBar 400 mBar 500°C 300°C 50°C 00°C 98 % 95 % 0% 5% 3%
s A Cago 400 mBar 300 mBar | ¢ -100 mBar 300 mBar 500°C 300°C 50°C 00°C 98% 95% 10% 5% 3%
4P A |Cage 400 mBar 300 mBar 100 mBar -300 mBar 500°C 300°C 50°C 00°C 98 % 95 % 0% 5% 3%
c4s A Cago 400 mBar 300 mBar |/ -300 mBar 400 mBar 500°C 300°C 50°C 00°C 98 % 95% 10% 5% 3%
Figure 4-7: Alarm [Limits] view
21/56
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4.2 Bar Graphs

This view shows the tank data in graphical bar format, and consists of two areas (Figure 2-4):

1. Filtering: Used to select which tanks to display. Can select views based on tank type, tank
content, etc.

2. Displayed tanks: Shows the selected tanks, and their key values.

@ Value Table lll Bar Graphs

7{) Cargo ?-o Ballast ?0 Fuel Oil Report lﬁ History v
| View: Carg (ALL «| Filtering: [Any tank s Anycontent 7| |Any operation ¥ || Clear all fters
A CT1p A CT1S A CT2.pP A CT2S A CT3.P A CT3S A CT4.P A CT4S A CT5P =
Cola Zero Cola Zero Cola Zero Cola Zero Cola Zero Cola Zero Cola Zero Cola Zero
Loading Loading Loading Loading Loading Loading Loading Loading
10077 E 100 '\OOj E moj , HH 10077 , HH 100 ‘\0077 E 0 E 100
75{ 75 75{ 75 75{ 75 75{ 75 75
50 , 50 50{ 50 50 { 50 50 , 50 50
25{ 25 25{ 25 25{ 25 25{ 25 25
: L
0; 0 0; 0 0 0 0; 0 Lt 0
100 % A 100 % A 100 % A 83 % A 65 % A 100 % A 100 % A 100 % A 100 % A
100 m 100 m 1,00 m 386 m 768 m 196 m 1,96 m 196 m 195 m
17000,00 m® 17000,00 m® 17000,00 m* 14141,80 m® 200539 m? 3077,60 m® 3083,20 m® 307640 m* 307640 m®
218 °C 183 °C 19,8 °C 22,1 °C 239 °C 19,9 °C 19,0 °C 159 °C 18,6 °C =
Figure 4-8: Tank Bar graph view
The type of values shown for each tank is fixed, to see more/other values open the tank faceplate by
double-clicking the desired tank (Section 0).
4.3 Layout Views
The layout views are created specifically for each installation, and will vary depending on the type of
vessel, whether the system includes valve & pump control, etc. An example is shown in Figure 4-9:
rim (aft): 0,00 m List (port): 0,0 °/0,00 m Max draft: 0,00 m 08:05:26 UTC Alarms A7 T14@0®0 Location: NODINBTHEODAO2 K':E:_::'E
g Value Table ||| BarGraphs %@ Cargo | T Ballast | %o Fusl O a meport N History >
WB4 S WBS_S WBHT S WB6_S WB7_S MAIN DECK o 801-8112
OVER BOARD
o " . bl =
o
s i b 7 7 801-2132 s 01-ciie e Ao
s b .
ow 0% 0% 0% o % Closed
[ 000 m 000 m 000 m 000 m 000 m w1405 sor-e100 w01-4101 18130
WB1 waz WB3 000 m* 0.00 m* 000 m* 000 m* 000 m* B
so-a122 sz o a1zr Jesrare Jso-211s P V- o Y Y-
s - - o -
50 % 50 oo ane B01-D104
4 2 2 Closed Closed Closed
0% 0% 0%
gom o oemo 0w - [t e o - meo | m
1, ers Jor-arzs Jeor-a123 WB4_P WBS5_P WEBHT_P w86 _P WB7_P et Closed Closed
et ot | ™ m w0 w 0 . e o1-a107
L L] ] 'S ) 5 MAIN ot
B106 SoAl08 B01-E104 ﬂm{dsﬂ L1086
0% 0% 0% 0% 0% Closed 1411
000 m 0.00 m 0.00 m 0.00 m 0.00 m o
000 m* 000 m 000 m* 000 m* 0.00 m' MAIN DECK CVER BOARD Mot
proren o = = s uin — P o
30.09.2019 08:04:57 High Lines VAP_S.PRESS_SENSOR State Out of range True True Active 30.09.2019 08:04:57
> 30.09.2019 08:04:57 High Lines VAP_6.PRESS SENSOR  State Out of range True True Active 30.00.2019 08:04:57
Operation View Report System Alarm Silence Alarm Ack Alarm Help
Figure 4-9: Ballast layout view
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While the exact layout of the view will vary, each tank is displayed according to Figure 4-10 below:

—

1 ] Su(':flru ?c_-:uSci d

100 Loading yy

2 - YN

W

.

L

51 %

9,33 m
3 1 866660 m’

19.5 °C

Figure 4-10: Tank view
The following information is presented:

1. The name, content and operation of the tank, and an alarm indicator in case the tank has any
alarms. In this case
a. Name:CT1l_S
b. Content: Sulfuric acid
c. Operation: Loading
d. Alarms: The tank has one (or more) high priority alarms indicated by the yellow
triangle (See Chapter 5 for details on alarm system).
2. Bar graph showing the current volume % of the tank.
a. The bar has the same color as the content for easy identification
b. If load rate is detected on the tank, an animated arrow is shown (as is the case here).
Pointing upwards is positive load rate and pointing downwards is negative.
c. Volume alarms are shown as icons (HH, H, L and LL) to the right of the bar. In this
case the tank has Hi and HiHi alarms enabled and the Hi alarm is active.
3. Key measurement data for tank.
a. Showing: Volume %, Ullage (Level for Ballast and Misc tanks), Volume and
Temperature.
b. If any of the shown values has an alarm, this is indicated by the alarm icon to the right
of the value. In this example the Volume % has an alarm.

Clicking the tank symbol will open the faceplate.
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4.4 Tank Faceplate

The tank faceplate (Figure 4-11) shows key data for the tank, and can be used to keep a closer look at
specific tanks (Multiple faceplates can be opened simultaneously).

CT1_s X

Overview Alarms Trend Calculator Service o V1@oMo
100 HH U. 500
Inert
Ullage Prassure . .
253 157 Sulfuric acid
75
m mBar
Volume
919 18 -500
50
15471,69 m*® Values Tank operation
Density 18349 kg/m> Current  Loading
. Weight 28389,71 MT Target Vol: 16660,00 m®
Weight (air) 28372,69 MT Remaining: 1188,31 m*
25 Level 1547 m 00h:12m:03s
Ullage 252 m Action: End operation
Temperature 19,1 °C
LoadRate 5909,78 m’/h
0

Figure 4-11: Tank faceplate

The faceplate contains five tabs:

Overview: Shows key values for the tank.

Alarms: Show and adjust alarm settings.

Trend: Use to trend tank parameters over time.

Calculator: Use to calculate tank volume based on ullage or vice-versa.
Service: Service information

In addition, an alarm indicator for the tank is shown at the top right corner to give a quick overview of
whether this tank has any alarms (Place mouse over icon for additional information). The example
above has 1 high priority alarm.

4.4.1 Overview
The overview tab (Figure 4-12), shows the following data:

1.

2.
3.
4

KROHNE Marine - R&D Department

Bars showing the volume, ullage and inert pressure of the tank. Alarm limits are visualized on
the bar.

Content of the tank

Measurement values

Operation settings & values
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Overview Alarms Trend Calculator Service AoT1@0Mo

100 — ~ HH 0 . 500
Inert

Ullage Pressure

Sulfuric acid

2,53 157
- mior N 2

Volume

91 % 18 -500

15471,69 m® Values Tank operation
Density 18349 kg/m® Current  Loading

. Weight 28389,71 MT Target Vol: 16660,00 m?

Weight (air) 28372,69 MT Remaining: 1188,31 m® / 4
Level 1547 m 00h:12m:03s  “4
Ullage 253 m Action:
Temperature 19,1 °C
LoadRate 5909,78 m*/h

Figure 4-12: Tank faceplate - Overview tab

4.4.2 Alarms

This tab shows all alarms for the tank (Figure 4-13), the possible adjustments to each alarm is:

e Enabled: Whether this alarm is enabled or not.
e Limit: The limit for this alarm.

Only certain settings can be changed, which is indicated by the <

QOverview Alarms Trend Calculator Service AcT1@0®o
All alarms on CT1 5
Name Type Type Enabled | Limit State =
CT1.S State Missing Sensor Input | True Passive
CT1_S.BT State Sensor Disabled ] True Passive
CT1_S.Inert State Sensor Disabled %] True Passive
CT1_S.Inert Preszure HiHi Walue above HiHi limi / M / 400 mBar Paszive
CT1_S.Inert Pressure Hi Walue above Hi limit / M / 300 mBar Paszive
CT1_S.Inert Pressure Lo Value below Lo limit | &7 [] &7 <300 mBar Passive
CT1_S.Inert Pressure Lolo Value below Lola lim | &7 [] &7 -A00 mBar Passive
CT1_S.MT State Sensor Disabled %] True Passive —
CT1_SRadar State Sensor Disabled M True Paszive
CT1_S.Temperature HiHi Walue above HiHi limi / O / 50,0°C Paszive
CT1_STemperature Hi Value above Hilimit | &[] & 30,0 °C Passive
CT1_STemperature Lo Value below Lo limit | &7 [] & 50°C Passive
— b

Figure 4-13: Tank faceplate - Alarms tab

Clicking the column header will sort the list according to that column.
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4.4.3 Trend

This tab enabled trending tank values over time (Figure 4-14).

TS x

Overview Alarms Trend Calculator Service Ao V10000

1 Select tag v

M Temperature ['C] WVo

09:13:20 09:15:00 09:16:40

3 | 5 minutes v |

Figure 4-14: Tank faceplate - Trend tab

1. Use this drop-down menu to select the desired tags to trend
2. Shows the trends for the selected tags
3. Select the desired time range for the trend.

For more detailed analysis, including zooming and custom time range selection, use the history view
(see Chapter 7).
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4.4.4 Calculator

This is a calculator based on the current tank measurement and volume table (Figure 4-15). Given a
trim and list, volume or weight can be entered, and the ullage calculated, or vice-versa.

CT1.S X

Qverview Alarms Trend Calculator Service A3 T500M0

Calculate Tank Values

Ullage

m Enter any value to see the resulting calculated values.
Ullage @ FC 13,00 m These values do not affect any other parts of the
Level 5,00 m system.
Level @ FC 5,00 m
Volume 5000,00 |m?®
Density 960,0 kg/m? (air)
Weight 4805,50 | MT
Weight (ai)  4800,00 | MT
Trim 1,0
List 2,0 ¢

Figure 4-15: Tank faceplate - Calculator tab
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4.45 Service

The service tab (Figure 4-16) consists of 6 sub-tabs:

Sensor Inputs: Shows the sensors configured for this tank
Density: Shows the tank density settings

Sizes: Shows the tank measurements and sensor positions.
Tags: Lists all tags for the tank

Alarms: Lists all alarms for the tank

Attributes: Lists all attributes for the tank

Sensor Inputs
This tab lists all the sensors connected to this tank and their corresponding values and parameters

such as: raw value, sensor value, filter settings, position in tank (Figure 4-16).

cr2_p x

Overview Alarms Trend Calculator Service A2T20000

Sensor Inputs Density Sizes Tags Alarms Attributes

Name |Type Enabled Sensor Auto Zero Raw value | Sensor value | Filtered value | Filter Factor
Inert | Inert N Auto Zero 7566,95 -13 mBar

Radar | Radar o 1.00m 1,00 m 1.00m 10

BT Temperature » 1078,10 19,6 °C

MT Temperature & 1078,10 19,8 °C

ut Temperature v 1078,07 19,9 °C

R »

Sensor Filtering

Current I . 0 means minimal (no) sensor filtering, 10
01 2 3 4 56 7 8 9 10 maximum. The default values for each mode

Defaults MNone: 7 will be applied when changing operation for
Loading: 2 Reset ¥ tank.

Discharging: 2

Area: Tanks

Figure 4-16: Tank faceplate - Service tab

Sensor inputs on the tank are low pass filtered to reduce noise and provide a more stable reading.
Filtering is applied on a scale from 0 to 10, where 0 means no filter and 10 is the maximum. When the
tank is not in loading or discharging operation, it is expected that the volume in the tank is constant
and a higher filter value is applied (7 is the default) to reduce the effect of liquid sloshing in the tank
due to movement.

However, during loading/discharging the volume is changing and a lower filter (2 is the default) is
used.

The slider in Figure 4-16 can be used to adjust filter if experience dictates it should be higher or lower.
When the value has been adjusted, it can be set as the new default using the + button. To reset the
back to factory defaults us the Reset button.
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x

A1 T100

0

Density view
Shows the density settings for the tank and the actual density calculated (Figure 4-17).
CT1.S
Overview Alarms Trend Calculator
Sensor Inputs Density Sizes Tags

Density Settings

Alarms Attributes

Mode:
oD1:

RT1:
Exp.Coeff.:

Area: Tanks

Expansion coefficient
1842.3 kg/m®

15,0 °C

0,00097 1/°C

Actual Density: 1845,2 kg/m®
Actual Temp:  18,0°C

Sizes view

Figure 4-17: Tank faceplate - Density settings

Shows the tank measurements and sensor positions in the tank (Figure 4-18). The sensor positions
are shown graphically, and the view can be selected using the Graph View drop-down menu.

0

Overview Alarms Trend Calculator Service AT 100
Sensor Inputs Density Sizes Tags Alarms Attributes
Tank Measurements Side view (aft)
DBU: 18m -2
DLU; Om Regar
DTU: Om I.\'ITF\(:utatlcun centre
DLFC: Om 3
DTFC: Om
Vaol. Tbl, Offset: 0 m
Graph view: Side (aft) - _
£ 8 ur
% ®
13
18 E
Ullage strike point
-2 0 1 2
Port Transverse [m] Starboard
Area: Tanks

Figure 4-18: Tank faceplate - Sizes

The tags, alarms and attributes view show detailed service information for the tank. These views are
not needed for normal operation and not described in this manual.
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45 Draft & Trim/List

To view the draft and trim/list of the vessel press F4 or System->View draft & trim/list menu, which
opens the view as a popup (Figure 4-19). The view contains the following information:

e Ambient Conditions
The atmospheric pressure and temperature. Depending on the configuration they can be
either measured from a sensor or set manually.
Atmospheric pressure is an important measurement used as a reference to other pressure
sensors. In the case of failure of this sensor, it can be switched to Manual using the drop-
down menu and a pressure can be entered manually.
e Trim/List
Shows the trim and list of the vessel in degrees and meter. The method for calculating trim
and list can be selected between:
o Inclinometer: Measured by an inclinometer sensor
o Draft: Measured from the draft sensors
o Manual: Entered manually
e Drafts
Shows the measured drafts of the vessel. To get an accurate reading the density of the sea
water must be entered in the Seawater density field.

Overview Trend Service 0Yogdo( 9o
Ambient conditions
Pressure 1013 |mBar Manual M
Temperature 25,0/°C Manual v
Trim/List
Tim  00°/ 000mf) | Incinome.. ¥ Of‘m N Q"m
List 0.0 ®/ 0,00 m (port) Inclinome... ~ ,: Trim H : List H
VST N
in @ e )
i AS! % °
Drafts Aft  Fore Port  Stbd
DP: 0.00 m
Ds: 0.00 m 0,00 m
‘ 0,00 m
Max draft: 0,00 m
Seawater density: | 1025,0 kg/m?*
Ship LPP/Width: 280 m /32 m

Figure 4-19: Draft & Trim/List view
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4.6 Line/Vapor pressure

If the system has line and/or vapor pressures configured, these can be viewed by opening menu
System->View line pressures & System->View vapor pressures. Figure 4-20 below shows the line

pressures.
Line Pressures - ] x
HIHI-PRESSURE HI-PRESSURE =
Name T |Type T |Pressure Limit On/Off | Limit On/Off
> |BP2 Line 0,3 Bar 2.0 Bar il 1.0 Bar '
Line 0,9 Bar 2,0 Bar ] 1,0 Bar |
BP_ 4 Line -0,6 Bar 2,0 Bar ] 1,0 Bar v
FIRE_P Line 0.6 Bar 2.0 Bar 1.0 Bar
MAN1T_P Line -0.1 Bar 2.0 Bar 1.0 Bar
MAN1_S Line -0,5 Bar 2.0 Bar 1.0 Bar
MAN2_P Line -0,5 Bar 2.0 Bar 1,0 Bar
MANZ2_S Line 0,4 Bar 2,0 Bar 1,0 Bar
MAN3_P Line -0,4 Bar 2,0 Bar 1,0 Bar
MAN3_S Line -0,3 Bar 2,0 Bar 1,0 Bar
MAN4_P Line -0,3 Bar 2,0 Bar 1,0 Bar
MAN4 S Line 0.6 Bar 2.0 Bar 1,0 Bar
« S

Figure 4-20: Line pressures

This view shows all line pressures of the system. Alarm limits are also displayed, and adjustable if the
cell has the pencil symbol. If a line has an alarm it is indicated by an alarm icon next to the name (As
is the case for BP_2 and BP_3 in the example above).

To monitor specific line(s) right click the line to show a context menu and click View details (Figure
4-21):

Name T Type T
> |BP_2 Line
BP_3 line
Wiew details
BF_4 -

Figure 4-21: Line pressure context menu

This opens the faceplate for the line (Figure 4-22):
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Overview Trend Service 0 V1@

=}

08:21:40 08:23:20 08:25:00

5 minutes T

Figure 4-22: Line pressure faceplate

The current pressure is displayed on the gauge, together with the set alarm limits (Indicated by the H
and HH icons in the above example). Additionally, the line pressure is graphed over time, with a
selectable time range.

5 ALARM SYSTEM

This chapter describes the operation and usage of the alarm system in CARGOMASTER®. The alarm
system is used to inform the operator of abnormal situations, system failures, values outside limits,
etc. The system includes a buzzer (audible alarm) which is triggered when a new alarm is active.
Depending on the configuration, also external lights might be connected and triggered by certain
alarms.

5.1 Alarm types

The various types of alarms in the system are:
e Limit: Alarms triggered when a measurement value is above or below a set limit (l.e. on tank
volume %). Normally these types are configured:

o HiHi: Critical priority alarm, triggered when value above the limit
o Hi: High priority alarm, triggered when value above the limit
o Lo: High priority alarm, triggered when value below the limit
o LoLo: Critical priority alarm, triggered when value below the limit

e State: Alarms triggered by a change in state. Examples:
o Out of range alarm on sensor: Sensor is outside the specified range
o Sensor Disabled: Alarm on a tank indicating a sensor has been disabled
o 10 alarm: Alarms indicating failure in communication with 10 system.
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5.2 Severities & States

An alarm can have one of three different severities: Critical, High and Medium. Additionally, alarms
can be shelved which means the alarm is hidden from the main alarm view for a specified time (See
Chapter X). To display alarm information in the user interface icons for each severity are used and

shown below:

Table 1: Alarm severity icons

Critical

A

High

Medium = Shelved

Q

In addition to having a given severity, an alarm is always in one of five states. Table 2 shows the
states and how the alarm is presented depending on the state.

Table 2: Alarm states

State
Passive
Active

Acknowledged

Returned

Shelved

Description

The alarm is passive.

The alarm is active, the initial
state after the alarm limit is
violated.

The alarm is still active, but the
user has acknowledged the
alarm.

The alarm was active and
unacknowledged by the user but
the value has returned below the
alarm limit threshold.

The alarm has been put on the
shelve list by the user.

Display Icon
None

Critical, High or
Medium depending
on alarm severity.
Critical, High or
Medium depending
on alarm severity.
Critical, High or
Medium depending
on alarm severity.

The shelved icon.

List color

Not visible in lists
Blinking Red, yellow
or turquoise.

Steady Red, yellow or
turquoise.

Black/white.

Steady Red, yellow or
turquoise.!

The various states and the triggers for transitions from one state to another is illustrated in the figure
below (Figure 5-1).

Acknowledged

BelowThreshold

Acknowledge |Shelve/Unshelve

BelowThreshold

BelowThreshold

ShelvedRin

Figure 5-1: Alarm state diagram

Acknowledge

boveThreshold

{Unshelve

AboveThreshold

1 Shelved alarms are not visible in the normal alarm lists, only in the shelved list.
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Figure 5-2 shows the main view of the application with the following alarm information present:

1. This shows an overview of the total number of alarms in the system:
a. See Table 1 for description of the different icons.

b. The number next to each icon is the number of alarms for this severity.

c. Inthe case of zero alarms, the icon is colored grey.
2. The alarm icon next to the tank name indicates that tank CT1_P has one (or more) alarms,
where the highest severity is critical.
3. The alarm icon next to the volume % indicates that the tank CT1_P has one (or more) alarms
on the volume %, where the highest severity is critical.
4. Shows the top 3 active alarms, colored according to Table 2.
5. Open the alarm menu with the following options:
a. Details List: Opens a detailed alarm list as a separate popup
b. Shelve alarm: Shelves the selected alarm in area #4
6. Silences the alarm buzzer
7. Acknowledges the selected alarm in area #4
1 - [m] x
Trim (aft) List (port) Max draft . Alarms PR A, CARGOMASTER | KROHNE
000m 00°/000m  000m 123246 UTCL Aqvyrq7 g ool ocation NOOINBTHEODADZ Version: 12.0  Marine
% Value Table lll Bar Graphs o Cargo %o Ballast 2o Fuel Ol Report Iﬁ History v
View: | Cargo [ALL] v Filtering: i ny type v [A B K
Name Type Content Operation Vol % Volume Level Weight Ullage = <
2 Cargo Discharging 3 0,00 m? 0,00 m 0,00 MT 18,00 m E_
CT1.s A Cargo Discharging 0% A 0,00 m* 0,00 m 0,00 MT 18,00 m »
cT2_P Cargo Coca Cola Loading 47 % 8000,00 m* 8,00 m 7840,00 MT 10,00 m g
C12.s A Cargo Coca Cola Loading 100 %A 17000,00 m* 17,00 m 17000,00 MT 1,00 m g
CT3_P A Cargo Coca Cola Loading 100 % A 3070.60 m* 16,04 m 3070,60 MT 1,96 m &
CT3_S Cargo Coca Cola Loading 100 % 3077.60 m* 16,04 m 3077,60 MT 1,96 m »
cTap A |cargo Coca Cola Loading 100 % A\ 3083,20 m* 16,04 m 3083,20 MT 1,96 m §
CT4.s A Cargo Coca Cola Loading 100 % A 3076,40 m* 16,04 m 3076,40 MT 1,96 m ?
CT5_P A Cargo Coca Cola Loading 100 %A 3076,40 m* 16,05 m 3076,40 MT 1,95m ::
CT5.S A Cargo Coca Cola Loading 100 % A 3083,20 m® 16,04 m 3083,20 MT 1,96 m
CT6_P A cargo Discharging 0% 0,00 m* 0,00 m 0,00 MT 18,00 m
Sum/Avg: 79 % 68441,00 m* 12,93 m 68281,00 MT 448 m v
Alarm time Priority Area Name Type Description Limit Current State State time Operator
4 > 25.09.2019 12:27 High Lines VAP_5.PRESS ! State Out of range True True Active 25.09.2019 12
25.09.2019 12:27:3 High Lines VAP_3.PRESS_S State Out of range True True Active 25.09.2019 120
20.09.2019 13:35:0 High Tanks CT2_SVolume Hi Value above Hi limit 95 % 100 % Active 20.09.2019 13::
Operation  ~ View M Report v System M | Alarm M I Silence Alarm I Ack Alarm | Help M
Figure 5-2: Alarm information
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The main alarm list (#4 in Figure 5-2) shows the top three active alarms. Alarms are sorted by the

following rules:

[ ]
e Then the alarms are sorted by severity in this
e Last, the alarms are sorted by time.

5.3.2 Icon context information

First all the alarms are sorted by state in this order: Active, Acknowledged, Returned

order: Critical, High, Medium

When the mouse is placed over an alarm icon, more information is shown. Figure 5-3 shows an

example: Volume % of tank CT1_S has two alarms: HiHi and Hi.
ﬁ Value Table lll Bar Graphs %o Cargo ¢ Ballast 2o Fuel Ol Report Iﬁ History

View: | Cargo [ALL] A Filtering: | Any tank ¥ | [ Any type ¥ | | Any content ¥ | | Any tion v ar

Name Type Content Operation Vol % Volume Level Weigh
CT1_P A Cargo M Sulfuric acid None 100 % A 17000,00 m* 17.00 m 31
CT1_S A cargo M Sulfuricacid ~ None 1700000 m* 17.00 m 3%
CT2_P Cargo Coca Cola None 4% Alarms (2) H
CT2_S Cargo Coca Cola None 00 % | AACritical ‘(

CT1 SVolume HiHi  Value above HiHi limit  Active

CT3_P Cargo Coca Cola None 100 High (
CT3.S Cargo Coca Cola None 0 9% | CT1 S.Volume  Hi Value above Hi limit Active ‘(

Mouse over tooltip

Figure 5-3: Alarm icon tooltip

5.4 Details list

In a situation where many alarms are active, it is poss

ible to open a popup window with more alarm

information. To open this list (shown below in Figure 5-4) press Alt-F11 or Alarm->Details List menu.

1
2

[

Live History

V’IEW:‘ Active alarms

3
I

v

A

‘ Ack All Visible

5

Ack Selected

6

Shelve

7/

‘ Unshelve

Alarm time Y |Priority T Area T |Name T |Type T

T | State tir

01.10.2]
01.10.2]

Description T | Limit Current State

> 02.10.2019 07:00:17 High Tanks CT2_PVolume Hi Value above Hi limit 45 % 48 % Active DZ.'IO.%
02.10.2019 06:50:35 High Lines VAP_1.PRESS_S | State Out of range True False Returned 02.10.2
-02.10.2019 06:50:35 High Lines -VAFA.PRESSj- State QOut of range -True True -Relumed -02.10‘2
02.10.2019 06:50:35 High Lines VAP_2.PRESS_S| State Out of range True False Returned 02.10.2
02.10.2019 06:49:03 High Lines VAP_5.PRESS_S| State Out of range True False Returned 02.10.2
02.10.2019 06:49:03 High Lines .VAF_S.PRESS_S. State Qut of range -True False -Returned -02.10‘2
01.10,2019 11:21:10 High Lines .VAP_G,PRESS_S. State Out of range True False Returned 01.10.2
01.10.2019 11:17:45 Medium | Tanks . CT1_P.Volume | Hi Value above Hi limit 95 % 100 % Returned 02.10.2

« -

Figure 5-4: Alarm details list
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The list shows all alarms present in the system, colored according to Table 2. The functions in the
details list are (referring to numbers in Figure 5-4):

1. Select between Live and History tab
a. Live shows the current alarm situation
b. History shows the historical alarms (See chapter 0)
2. Select the alarms to display:
a. Active alarms: The default view. Shows all alarms except shelved/suppressed.
b. Shelved alarms: Shows only the shelved alarms.
c. Suppressed alarms: Shows only the suppressed alarms.
d. All alarms: Shows all alarms, including shelved & suppressed.
3. The column header can be clicked:
a. Clicking the name will sort by this column
b. Clicking the T icon will open a menu where filters can be applied to this column
Acknowledges all visible alarms in the list
Acknowledge the selected alarm
Shelve the selected alarm
Unshelve the selected alarm

No ok

The alarm list contains a context menu which is shown when an alarm is right-clicked:

Live History
View: | Active alarms v

Alarm time T |Priority 7 |Area T |Name Y Type T

0110201  Acknowledge Tanks | CT1_PNolume | Hi

Open associated object

Figure 5-5: Alarm list context menu

It has these options:
e Acknowledge: Acknowledges the clicked alarm
e Shelve: Shelves the clicked alarm
e Unshelve: Unshelves the clicked alarm
e Open associated object: Opens the faceplate for the object with the alarm (In the example
above would open the faceplate for tan CT1_P).
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5.4.1 Historical alarms

By selecting the History tab, the view changes to display of historical alarms shown in Figure 5-6
below. The history contains the last 10 000 alarm events and can be used as a
diagnostic/troubleshooting tool.

Live History

Any alarm ¥ | | Any object ¥ || Any arez ¥ || Any priority v Clear all filters
State time T |State Priority T |Area T | Name Y |Alarm Limit | Alarm Enabled Type T |Description =
24.09.2019 06:35:51 Active High Lines WAP_3.PRESS_SENSOR | True ] State Out of range
24.09.2019 06:33:47 Active High Lines VAP_6.PRESS_SENSOR | True 1 State Out of range
24.09.2019 06:29:30 Passive High Lines WAP_6.PRESS_SENSOR | True ] State Out of range
24.09.2019 06:29:30 Passive High Lines VAP_3.PRESS_SENSOR | True ] State Out of range
24.09.2019 06:28:45 Acknowledged | High Tanks CT3_P.Volume 95 % 1 Hi Value above Hi limit
24.09.2019 06:28:44 Acknowledged | High Tanks CT4_S.NVolume 95 % 1 Hi Value above Hi limit
24.09.2019 06:28:43 Acknowledged | High Tanks CT5_S.Volume 95 % % Hi Value above Hi limit
24.09.2019 06:28:42 Acknowledged | High Lines VAP_6.PRESS_SENSCOR | True 1] State Out of range
24.09.2019 06:28:38 Acknowledged | High Lines WAP_3.PRESS SENSOR | True 1 State Out of range
24.09.2019 06:27:26 Returned High Lines VAP_4PRESS SENSOR | True o State Out of range
24.09.2019 06:23:30 Active High Lines WAP_4PRESS SENSOR | True M State Out of range
24.09.2019 06:21:56 Active High Lines WAP_3.PRESS SENSOR | True o State Out of range
24.09.2019 06:21:46 Returned High Lines WAP_2.PRESS_SENSOR | True % State Out of range
23.09.2019 12:51:28 Active High Lines VAP_2.PRESS_SENSOR | True % State Out of range

. AT AN ANAA ANC4.A0 Aoalo.o o Pio oo vIAR Fnnrec craieoan T A s [ ST S . N T

Figure 5-6: Historical alarm list

The view can be filtered by a specific alarm, object, area or priority using the drop-down menus. In
addition, the view has a context menu shown below (Figure 5-7) which can be used to quickly add
filters based on the selected/clicked alarm.

Live History
Any alarm ¥ | | Any object T | Anyarea T | | Any priority M Clear all filte
State time T |State Priority T | Area T |Name T
24.09.2019 06:29:30 Passive High Lines WAP_5.PRESS_SENSOR
> |24.09.2019 06:29:30 Passive High Lines VAP_3.PRES5_SENSOR
24.09.2019 06:28: This alarm
R Filt: i i
24.09.2019 06:28: ernove Filter This object (VAP_3.PRESS_SENSOR)
Open associated object This priority (High}
24.09.2019 06:28:= FCKTTOWIEOGEU [ TG
This area (Lines)
24.09.2019 06:28:42 Acknowledged | High LITES VAP O FRESaSENSOR

Figure 5-7: Historical alarm context menu
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5.5 Alarm shelving

Alarm shelving is the process of removing and alarm from the main display lists and putting it on a
“shelf’. As an example, this can be used in the case of a faulty sensor for a tank. In this case a service
attendance might be required, which will be done after some weeks. In the meantime, the operator is
aware of the alarm (and might have also disabled the sensor on the tank to enable manual input) and
can shelve it to remove it from the main lists. Shelving is always done using a specified time duration,
such that after the specified time the alarm reappears on the main alarm lists.

Note: Shelving is not possible for critical alarms.
When shelving an alarm, the following prompt is shown:

Shebve x

CT1_SVolume - Hi - Value above Hi limit

Select shelve duration: Select time span ®

Reason for shelving:

Cancel

Figure 5-8: Shelve alarm prompt

The operator must enter two things to be allowed to shelve:

1. The shelve duration. This is the time after which the alarm will be automatically removed from
the shelve list and re-appear on the main alarm lists.
2. Enter a text describing the reason for shelving this alarm. E.g. “Service scheduled for date X".

5.6 Testing of alarms

During commissioning of CARGOMASTER® system, replacement of sensors etc, it is normally
advised to perform tests of the alarm limits.
Example on how to test 95% high level alarm and 98% high high level alarm by disabling tank radar:

5.6.1 Disable tank level radar.

From “Value Table” view, right-click desired tank name, then click “View tank details”.
In tank detail window appearing, select “Service” and uncheck “Enabled” for Radar:
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CT1_P x
Owverview Alarms Trend Calculator Service A2 20000
Sensor Inputs Density Sizes Tags Alarms Attributes
Name | Type Enabled | Raw value |Sensor value | Filtered value | Filter Factor | DL [m] | DT [m] |C
Inert | Inert % 2002,52 0 mBar €3
Radar | Radar 6,35 m 635 m 635m 35 0.000 [0.000 |0
ET Temperature | ] 107930 199 *C 0.000  |0.000 1
MT Temperature | ] 1079,30 201 °C 0000 (0000 |Q
uT Temperature | 1] 1079,30 202 °C 0000 (0000 |9
4 »
Sensor Filtering
Current I " 0 means minimal (no) sensor filtering, 10
01 2 3 45 6 7 8 910 maximum. The default values for each mode
Defaults MNone: 7 will be applied when changing operation for
Loading: 2 Reset ¥ tank.
Discharging: 2
Area: Tanks
Figure 5-9: Disabling tank level radar
Alarm “Sensor Disabled” will now appear:
Alarm time Priority Area Name Type Description Limit Current
01.07.2021 12:31:24 High Tanks CT1_P.Radar State Sensor Disabled True True

Figure 5-10: Sensor Disabled alarm

5.6.2 Set tank volume % manually.

From “Value Table” view, write manual Vol% for the same tank as pt 5.6.1, starting with 96% for
testing the 95% (Hi) alarm limit.
“Hi” alarm will now appear for this tank:

Alarm time Priority Area Name Type Description Limit Current

01.07.2021 12:32:32 High Tanks CT1_P.Volume Hi Value above Hi limit 95 % 96 %

Figure 5-11: Hi alarm

Perform the same for 98% (HiHi) alarm limit by manually entering 99%, “HiHi” alarm will appear:

Alarm time Priority Area Name Type Description Limit Current

Figure 5-12: HiHi alarm

5.6.3 Enable tank level radar.

After completion of testing the alarm limits, tank level radar must be enabled in order to have
correct sensor readings.

Perform reverse operation of pt 5.6.1 and make sure “Enabled” is checked for the radar.
“Sensor disabled” alarm will now disappear.
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6 VALVE CONTROL

This chapter describes the operation of the valve control part of the system. Note that, depending on
the system this might not be configured. An example of a layout view of the ballast system is shown in
Figure 6-1. It shows the ballast tanks, the piping, valves and pumps. The view consists of various
components which are color coded to indicate whether valves are open or closed. Pipes connected to
tanks shows the same color as content in the tank for easy identification.

rim (aft): 0,00 m st (port] 0,0 °/0,00 m Mas draft: 0,00 m 11:24:16 UTC Alarms: A9 T16 @00 ocation: NOOTNBTHEODAQZ

@ Value Table ||| BarGraphs  %¢» Cargo | P Ballast | g Fuel Oi @ Report [N History

WB4 S WBS_S WBHT S WB6_ S WB7_S MAIN DECK ore
OVER BOARD
1 W o " Manaal:
. . . " Goved
P o 5 2 P —
Josed — Closed Manual
[ ] - 8 “ n-F10s B01-At0e o
o o 0 o }
0% 0% 0% 0% 0% 0% Thosed
Glocea
| 000 m 000 m 000 m 000 m 000 m - st o ao-amt sz
WB1 WB2 WB3 0,00 m’ 0,00 m 0,00 m’ 0.00 m' 0,00 m’ ‘/‘+
Jesrsnaz Jeorrzn Joranzr Jsorane eorans ot e Y N Y
o 10 - ® Manc osed Gosed v josed
. : N g - Closed Goied Gosa
. . . T | | | I i
a0 o1
@ 5 a .
Manust 10 ‘ ﬂt‘x:
Closed Closed T raveling
0 0 worarz At s s At worars
0% 0% 0%
000 m 000 m 000 m
000 200 ¥ 000 osed s Closed Gosed Gosa
| 6126 |s0r-aazs Json-azs We4 P WBS_P WBHT_P WEB6_P WET_P
Mot
Cloned 10 100 00 100 "
Cloced oo
iz i
Closed 50 50 50 £ 50 M
. .
2 2 s s e
o o 0 0
0% 0% 0% 0% 0%
0,00 m 0.00 m 0,00 m 0,00 m 0,00 m
0.00 m* 0.00 m? 0,00 m* 000 m* 0,00 m* MAIN DECK OVER BOARD
Alaem time Priosity Area Mame Tope ipt imit Coment Sute Stae time Opesaton
Wos0 w21 [Cawst ek COBvkme [ eswowdina (®%  wo%  Ade |omawoaen
[ > sooaoweeaen ol CTisvoume MM ValesbowHidilmit 88% 0% ____ Aawe ____ |mmaewes2em |
30.09.2019 11:19:42 High Lines 'VAP_2 PRESS_SENSOR State Out of range True True Active 30.09.2019 11:19:4:
Operation . View - Report v System v Alarm v Silence Alarm Ack Alarm Help

Figure 6-1: Ballast layout view

6.1 Valves
Three different valves are supported:
e On/off valve: A remote controlled on/off valve.
e Throttle valve: A remote controlled throttle valve.
e Manual valve: A manual on/off valve. Note: No remote control but can be set for indication.

To control the valves, click the symbol and a popup menu according to the clicked valve will show.

6.1.1 On/off valve

The on/off valve symbol is shown below (Figure 6-2).

| 501-a122 | s01-a122 801-A122 801-A122
N
i I
Closed h I Travelling Open Unknown

Figure 6-2: On/off valve

It has four states:
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1. Closed: The valve is closed. The circle around it is grey and the angle of the valve symbol is
90° relative to the input/output pipes. The color of the output pipe is grey.

2. Travelling: The valve is travelling (between open and closed position). The circle around is
animated with a dashed line to indicate valve movement. The valve symbol is angled 45°
relative to the input/output pipes. The circle around it is colored according to the pipe, and the
color of the output pipe is set equal to the input.

3. Open: The valve is open. The valve symbol is angled 0° relative to the input/output pipes. The
circle around it is colored according to the pipe, and the color of the output pipe is set equal to
the input.

4. Unknown: The position of the valve is unknown. The valve symbol is angled 45° relative to
the input/output pipes. The circle around is colored according to the pipe, and the color of the
output pipe is set equal to the input.

| When the valve is in the unknown position, the cause is likely due to a failure of the valve or
| the external valve control system. Check for alarms or check external valve control system for
| details.

Clicking the valve opens the context menu shown below (Figure 6-3):
e Valve Position: Shows the valve current position

e Valve Operation: Press Open or Close to issue a command to the valve system to open or
close the valve.

Context Menu Faceplate (popup)

Operation Service oVoddo(Mo
P PR /

801-B130 O X Valve Position

Valve Position Closed
Closed

Valve Operation

Open Close
Valve Operation

Open

Figure 6-3: On/off valve context menu & faceplate

The context menu opens next to the valve and is closed if another context menu is opened. If desired
the faceplate for the valve can be opened as a popup window by clicking the maximize icon on the
context menu (See Figure 6-3). This window has the same information as the context menu but can
be kept open.

6.1.2 Throttle valve

The throttle valve is shown below (Figure 6-4).
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801-8104 | 201-B104 | 201-B104

&
(&)

|0% 5% 00 %

Figure 6-4: Throttle valve

The symbol has these states:

1. Fully closed: The valve opening is shown as 0 %. The circle around it is grey and the angle of
the valve symbol is 90° relative to the input/output pipes. The color of the output pipe is grey.

2. Partially open: The actual valve opening is shown (45 % in this case, and the valve symbol is
angled 45° relative to the input/output pipes. The circle around it is colored according to the
pipe, and the color of the output pipe is set equal to the input.

3. Fully open: The valve is open, shown by 100 % opening. The valve symbol is angled 0°
relative to the input/output pipes. The circle around it is colored according to the pipe, and the
color of the output pipe is set equal to the input.

Clicking the valve opens the context menu shown below (Figure 6-5):

e Valve Position: Shows the valve current position

e Valve Setpoint: Used to control the set point of the valve. The current setpoint is shown in
percentage next to the slider (30 % in this case). Use the ++/-- buttons to adjust setpoints in £
10 % steps or +/- to adjust in + 1 % steps. Alternatively drag the slider to the desired set point.

Context Menu Faceplate (popup)
/ Operation Trend Service 0Vogpo( 90
352-A109 ik Valve Position 100
|.
Valve Position 20 %
PartiallyCpen / 20 %
Valve Setpoint
gy | 100% 0 O
(20 %) . .
75 % ) . .
0% Valve Setpoint +1%||+10% 100 %
e 75 %
e 0%
i 25 %
Crop - %
1% |[-10%

Figure 6-5: Throttle valve context menu & faceplate

The context menu opens next to the valve and is closed if another context menu is opened. If desired
the faceplate for the valve can be opened as a popup window by clicking the maximize icon on the
context menu (See Figure 6-5). This window has the same information as the context menu but can
be kept open.
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6.1.3 Manual valve

This valve has no feedback or remote control from the real physical valve and is only used as a
manual/tick-off valve in the diagrams. The manual tick of valve symbol is shown below (Figure 6-6). To
easily separate it from actual remote-controlled valves it does not have the circle around, and it has
the text Manual next to the set position (open or closed).

A109 A109
Manual: Manual:
Closed Open

Figure 6-6: Manual valve
It has two states:
1. Closed: Valve symbol is colored grey and the color of the output pipe is grey.
2. Open: Valve symbol is colored according to the pipe, and the color of the output pipe is set
equal to the input.

Clicking the valve opens the context menu shown below (Figure 6-7):

e Valve indication: Shows the manually set position of the valve (Open or Closed). Click the
Open or Close button to change the indicated position.

Context Menu Faceplate (popup)

A129 X
129 Indication Service ovYogQo(No
Manual:
Closed

Valve indicated position

A129 o X

Mote: This valve is not
Valve Indication C|Osed remote controlled, only
Closad M manual indication.

Note: This valve is not remote B3-A726
controlled

Valve indication

Open | | Close
Josed Close Cpen

Figure 6-7: Manual valve context menu & faceplate

The context menu opens next to the valve and is closed if another context menu is opened. If desired
the faceplate for the valve can be opened as a popup window by clicking the maximize icon on the
context menu (See Figure 6-7). This window has the same information as the context menu but can
be kept open.

6.2 Other Symbols

Depending on the configuration, the layout might contain other symbols than tanks and valves. Figure
6-8 shows the most common symbols. These symbols do not have any function and are purely used
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for visualization. They follow the regular coloring rules of piping, one exception is the sea chest, which
is a source of sea water and thus has a blue color (Similar to a tank).

One-way valve Pump Filter Sea chest

B109 SEA
A104 _O_ _&_ fg\?T |

Figure 6-8: Layout symbols

7 HISTORICAL DATA

To access and trend historical data navigate to the History tab of the main view. This view lists all
available tags for trending, shown under the Available tags heading, the list can be filtered using the
search box.

Double-clicking the desired tag to add it to the chart, up to 6 tags can be viewed simultaneously. To
remove a tag from the chart, click the X icon on the legend above the chart.

Use the From, Time period and To options below the chart to select the desired time range. The
chart can also be dragged using the mouse to adjust the time.

- ] x

. Trim (fore):  List (stbd): Max draft . Alarms: o CARGOMASTER [KROHNE]
= 000m 00°/000m  0oom 0871226 UTC  4:6v14@0 o LoEtion NOOINBTHEODADZ Verson: 120 Marine

E Value Table III Bar Graphs o Cargo T Ballast o Fuel Ol Report lﬂ History ~)

Export

* MMAN1_S.Pressure [Bar] % BIMAN1_P.Pressure [Bar]

Available tags

1046

15.01.2020 23:35:01

prese N MAN 2,6 Bar
CT10_S.Inert.InputPressure [mBar] [+] 84 B MAN‘I:S.Pressure 4,5 Bar|
DECK_P.Inert Pressure [mBar] 74
DECK_P.Inert.InputPressure [mBar]
DECK_S.Inert Pressure [mBar]
DECK_S.Inert.InputPressure [mBar]
FIRE_P.Pressure [Bar]

MAN1_P.Pressure [Bar] 3
MAN1_S.Pressure [Bar] i 2.
MANZ_P.Pressure [Bar] 14
MANZ_S.Pressure [Bar] - i i i i i i
MAN3_P.Pressure [Bar] 15012020 22:00:00  16.01.202000:00:00  16.01.2020 02:00:00  16.01.202004:00:00  16.01.2020 06:00:00  16.01.2020 08:00:00
MAN3_S.Pressure [Bar]

MANA4_P.Pressure [Bar] Time Eeriod To

MAN4_S.Pressure [Bar]

<] 15.01.2020 20:11 E 16.01.2020 08:11

Priority |Arm Name |Iype ‘ Description | Limit Current ‘ State ‘Stabe time ‘ Operator

16.01.2020 07:59:44 CT2 PNolume Value above Hiti limit 100 % 16.01.2020 07
16.01.2020 07:49:09 CT3 SVolume Value above Hii limit 100 % 16.01.2020 07,
16012020 07:49:09 CT5_S Volume Value above HiHi limit 100 % 16.01.2020 07

Report v

Alarm time

Alarm v

‘ Operation '| | View v System v Silence Alarm ‘ | Ack Alarm ‘ ‘ Help 'I

Figure 7-1: Historical data trending
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8 REPORTS

The reports of the system are available under the Reports tab of the main view. Currently one report
is available: Survey Report.

8.1 Survey Report

To generate the survey report, select Survey Report and click Show button which open this prompt:

Survey Report Parameters
Content (select) -
Loading Port
Weight in air
Ok Cancel

Figure 8-1: Survey report parameters

Select the desired content, enter the loading port and click Ok to generate the report. If weight in air is
desired, select the checkbox next to it, otherwise weight in vacuum is displayed. An example is shown
below (Figure 8-2):

@ Value Table lll Bar Graphs ?-O Cargo 70 Ballast 70 Fuel Cil Report lﬂ History v

[4[4] | 1 1 o [p]m]e|8 -

4

6]
@
®
Q

Skarpefjord
KROHNE
Survey Report Marime
02.10.2019 11:37:26

Port of Loading:  Brevik
Cargo Content:  Sulfuric acid
Density @ 15 C:  1842,3 kg/m®
Density Settings:
Trim: 0.00 m List 0,0°
Max Draft: 0.00m
Tank Ullage [m] Volume [m°]  Volume [m?®] Density [kg/m®] Weight [MT] Temp [*C]
CT1_P 1,00 17000.00 17000,00 18485 3142368 213
CT1.8 100 17000,00 17000,00 1850,7 3146121 2386
CT6_S 196 307570 3075,70 1844,3 567242 17.0
CT7 P 196 307570 3075,70 1851,2 569377 24.2
CT7_s 196 308260 3082,60 1850,8 5705,33 238
Total/Avg 1,58 43234,00 43234,00 1849,1 79956,41 22,0

Figure 8-2: Survey Report

8.2 Summary Report

The summary report is used to show the tank parameters (Volume, weight, etc.) at the start/end and
the change over a time period, f.ex. before and after a loading operation.

To generate the summary report, select Summary Report and click Show button which open this
prompt:
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Summary Report Parameters

Location

From Date Enter date ]
To Date Enter date HH
Weight in air

Ok Cancel

Figure 8-3: Summary Report parameters

Select the (optionally) location, enter the From/To data and click Ok to generate the report. If weight in
air is desired, select the checkbox next to it, otherwise weight in vacuum is displayed. An example is
shown below (Figure 8-4):

| Note: This report uses historical data, if historical data is not available for the provided time

I range it will not be present on the report (Default historical data is available for the last 90
days).

@ Value Table III Bar Graphs G Cargo %0 Ballast O Fuel Oil Report Iﬁ History ~
i@ @C/Ma 1 s rrE[]e - v
Skarpefjord
KROHNE
Summary Report H:|
arine
10.01.2022 00:00:00 To 10.01.2022 22:00:00
Location: Brevik
Start End
Time: 10.01.2022 00:00:00 10.01.2022 22:00:00
Trim: 07° 0,3°
List: 02° 03°
Max Draft: 0,51 m 0,23 m

Content Details
End Transferred

Tank Density settings [MT/m? (air),°C,1/°C] Volume [m®] Weight (air) Volume [m?] Weight (air) Volume [m?] Weight (air)
[MT] MT] M
Cola Zero OD1/RT1: 1,0089/15,0 OD2/RT2: 1,0039/25,0 929 0,01 8,39 0,01 -0,90 0,00
Unknown OD1/RT1: 1,0089/15,0 OD2/RT2: 1,0039/25,0 15,89 0,01 16,03 0,02 0,13 0,00
Cargo Tanks
Start End Transferred
Tank Content Ullage  Volume Temp Density Weight Ullage Volume Temp Density Weight  Volume Weight
[m] [m?] [°c1 MT/m* (air) [m] [m?] rc1 [MT/m® (air) [m?] (air)
(air] mT (ain] MT] mT
CTI_P Cola Zero 0,50 0,40 03 25429 0,00 0,74 0,40 09 15511 0,00 0,01 0,00
CcT1_S Cola Zero 023 0,54 09 1,6509 0,00 0,19 0,64 06 044031 0,00 0,10 0,00
CT2_P Cola Zero 0,30 0,05 04 2,4069 0,00 0,10 028 0.1 29727 0.00 023 0,00
CT2_S Cola Zero 0,68 0,56 01 1,8177 0,00 0,64 0,32 09 22025 0,00 -0,24 0,00 v
« 1 > | [100%

Figure 8-4: Summary Report

8.3 Value Table Report

The value table report shows values in the same format as in the “Values” view of the Value Table

(See 4.12).

To generate the value table report, select Value Table Report and click Show button which open this
prompt:
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Value Table Report Parameters

Show draft

Tank View Cargo [ALL] v

Ok Cancel

Figure 8-5: Value Table Report parameters

Select the “Show draft” checkbox to include draft information on the report, select the desired Tank
View (4.1.1) and click Ok to generate the report. An example is shown below (Figure 8-6):

@ Value Table lll Bar Graphs 2o Cargo O Ballast O Fuel Ol Report Iﬁ History g
Report type: | Value Table Report v
G o 1z » oy @B -
Skarpefiord =
Value Table Report |K"‘,',E'E

10.01.2022 10:19:13

Name Type  Content  Operation Content Volume Rem.Volume Rem.Weight —TargetVol.  Load Rate Weight Weight (air)  Ullage

[m?] [m?] [M1] [m?] [m2/h] MT] mt] [m]
crp Cargo  ColaZero Loading  Cola Zero 17000,00 0,00 0,00 16660,00 000 1711935 1710065 1,00
cs Cargo  ColaZero  Loading  ColaZero 17000,00 0,00 0,00 16660,00 000 1714892 1713022 1,00
cr2.p Cargo  ColaZero  Loading  Cola Zero 17000,00 0,00 0,00 16660,00 000 1713591 1711721 1,00
cT2s Cargo  ColaZero  Loading  Cola Zero 17000,00 0,00 0,00 16660,00 000 1711630 1709760 1,00
cT3P Cargo  ColaZero  Loading  Cola Zero 2404,57 604,62 608,22 3009,19 105,76 2418,91 241626 5,69
T35 Cargo  ColaZero  Loading  Cola Zero 3077,60 0,00 0,00 3016,05 0,00 3102,02 3098,63 1,96
cT4.p Cargo  ColaZero  Loading  Cola Zero 3083,20 0,00 0,00 3021,54 0,00 3109,12 3105,73 1,96
CT4.s Cargo  ColaZero  Loading  Cola Zero 3076,40 0,00 0,00 3014,87 0,00 3106,98 310360 1,9
cT5.P Cargo None 3076,40 0,00 0,00 3014,87 0,00 3102,82 30944 1,95
cTs.s Cargo Nene 3083,20 0,00 0,00 3021,54 0,00 3103,19 309980 1,9
CT6_P Cargo Nene 3083,20 0,00 0,00 3021,54 0,00 3109,13 310574 1,9
cT6_S Cargo None 3075,70 0,00 0,00 3014,19 0,00 3104,62 3101,23 1,96
7P Cargo None 3075,70 0,00 0,00 3014,19 0,00 3106,06 310267 1,96
7.5 Cargo None 3082,60 0,00 0,00 3020,95 0,00 3102,50 3099, 11 1,96
cT8_P Cargo None 3080,10 0,00 0,00 3018,50 0,00 3101,11 309772 1,97
cT8.s Cargo None 3073,20 0,00 0,00 3011,74 0,00 3096,97 309359 1,9
cT9_P Cargo None 2920,80 0,00 0,00 2862,38 0,00 2943,03 293982 1,97
c19.s Cargo None 2927,70 0,00 0,00 2869,15 0,00 2956,41 2953,19 1,9
cT10.p Cargo Nene 1086,60 0,00 0,00 1064,87 0,00 1096,65 109546 1,99
cT10s Cargo None 1086,60 0,00 0,00 1064,87 0,00 106,76 109556 1,97
DECK_P  Cargo None 52,10 0,00 0,00 51,06 0,00 52,46 5240 0,52
DECK.S ~ Cargo None 1564,60 0,00 0,00 153,31 0,00 1578,09 157637 1,10
Total: 113910,27 604,62 608,22  112284,77 1059,76 114807,31 11468200 1,85

< 1 > | 100% |

Figure 8-6: Value Table Report

9 MAINTENANCE

9.1 Sensor Disable

If a sensor shows significant evidence of being damaged, it may be necessary to disable it, until it can
be replaced.

To disable a sensor, follow this procedure:
1. Open the faceplate for the tank where the sensor is located.
a. Inthe bar graph or layout view: Click the tank to open faceplate
b. Inthe value table view: Right click the tank and click View tank details
2. Click the Service tab
3. Locate the sensor and click the Enabled checkbox (See Figure 9-1 below).

Note: Disabling a sensor will trigger a Sensor Disabled alarm on the affected tank. If desired this
alarm can be shelved until service can be performed on the faulty sensor.
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CT2_P X

Overview Alarms Trend Calculator Service A2T20000

Sensor Inputs Density Sizes Tags Alarms Attributes

Name |Type Enabled Sensor Auto Zero | Raw value | Sensor value | Filtered value | Filter Factor
Inert | Inert v Auto Zero 7566,95 -13 mBar

Radar |Radar ~ 1.00m 1,00m 1,00 m 10

BT Temperature | v 1078,10 19,6 °C

MT Temperature | v 1078,10 19,8°C

ut Temperature | v 1078,07 19,9°C

4 3

Sensor Filtering

Current I . 0 means minimal (no) sensor filtering, 10
¢ 1 2 3 4 56 7 8 910 maximum. The default values for each mode
Defaults None: 7 will be applied when changing operation for
Loading: 2 Reset tank.

Discharging: 2
Area: Tanks

Figure 9-1: Tank sensor disabled

9.2 Sensor Auto-Zero
Sensor auto-zero function are available for tank and line pressure sensors.

Note: Tank pressure sensors can also auto zeroed using the Zero Set/Optimize Tank function (0),
and is more efficient to use for zero setting multiple tank sensors.

e For Tanks:
o Open the Tank Faceplate and select the Service->Sensor Inputs tab (Figure 9-1)
o Click the Auto Zero button for the pressure sensor
o Figure 9-2 shows, click OK to confirm and auto zero the sensor.
e For Lines:
o Open the Line Faceplate and select the Service->Sensors tab (0)
o Click the Auto Zero button for the pressure sensor
o Figure 9-2 shows, click OK to confirm and auto zero the sensor.

Auto zero requires the tank to be unpressurized (open to atmosphere).
Confirm before proceeding.

OK Cancel

Figure 9-2: Auto Zero confirm

In addition to automatic zero settings, the sensors offset & gain can also be set manually (9.3).
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9.3 Sensor offset & gain

The system has an option to adjust the offset and gain for sensors, this offers the possibility to
compensate incorrectly zero-adjusted sensors, e.g. where a tank has been zeroed with cargo still in

the tank.
Offset Adds or subtracts a constant value.
Gain Adds a percentage correction to the sensor value. Note this is not considered an

everyday routine, please read the examples carefully before attempting to adjust the
gain settings.

9.3.1 Offset adjustment

To see and/or adjust the offset values for a sensor, it's faceplate needs to be opened. In the case of a
tank sensor the easiest way is:
1. Open the tank faceplate
a. Inthe bar graph or layout view: Click the tank to open faceplate
b. Inthe value table view: Right click the tank and click View tank details
2. Click the Service tab
3. Locate the desired sensor and right click it which opens a context menu:

Sensor Inputs Density Sizes Tags
Name | Type Enabled | Raw value |Sensor value
BF Pressure| v 5717 274 mmH20

Open Sensor Faceplate

4. Click Open Sensor Faceplate

The sensor faceplate shows detailed data for the sensor, including the zero (offset) and gain value as

shown below (Figure 9-3):
WE4_P_BOTTOM_PRESS_SEMSOR_1 »

Overview Trend Service 0 Yo@o(No
Sensor: WB4_P_BOTTOM_PRESS_SENSOR_1 (Analog Sensor)
Zero Gain
1 2 3 4 5
—> Conversion > > > Filtering ——>
Input Output
Values Parameters
1. Input/Raw value: 5860,00 Input protocol: Modbus Rtu Master
2. Scaled value: 374 mmH20 (MB_INELTEH - Register: 3:HR)
3. Value after zero: 274 mmH20 Input range: 5529,00 - 27648,00
4, Value after gain: 274 mmH20 Input error range: 5528 - 27649
5. Output value: 274 mmH20 Output range: 0 - 25000 mmH20
Zero value: 100 mmH20 -
Gain value: 1
Filter timeconstant: Off
Filter windowsize: 500 mmH20
Sensor Type: Relative

Figure 9-3: Analog sensor faceplate

KROHNE Marine - R&D Department 49/56
CARGOMASTER® - User Manual



I | KROHNE

Marine

In this example the offset for bottom pressure sensor for tank WB4_P shows 100 mmH2O. It has a
corresponding Value of 274 mmH20. The Value is the pressure on the sensor currently used for level
presentation (level = pressure divided on density). Let's assume that this sensor currently has
incorrect offset adjustment, and that it is necessary to correct it. To make this example simple, we also
assume that the tank contains fresh water with a density of 1.0000. The correct level in the tank is now
350 mm and we need to enter a new offset value. The deviation is 350-274 = 76 mmH20, and the
correct offset value should then be 100 - 76 = 24 mmHz0O (Old offset minus deviation equals new
offset).

To set the new offset value click the Set Zero/Gain button, which shows the following:

SetZero f Gain — (m| x

Sensor WE4_P.BEOT_PRESS
Zero: 100 mmH20

Gain: 1

oK Cancel

Figure 9-4: Set Zero/Gain dialog

It shows the currently set values for zero (offset) and gain, enter the new desired values, in this case a
zero value of 24 mmH:0, and keep the gain unchanged at 1. Click the OK button to store the new
values.

After adjustments the value of the sensor value is changed:

WE4_P_BOTTOM_PRESS_SENSOR_1

Overview Trend Service 0 Yoo Mo
Sensor: WB4_P_BOTTOM_PRESS_SENSOR_1 (Analog Sensor)
Zero Gain
1 2 3 4 5
—> Conversion v - > Filtering ——>
Input Output
Values Parameters
1. Input/Raw value: 5860,00 Input protocol: Modbus Rtu Master
2. Scaled value: 374 mmH20 (MB_INELTEH - Register: 3:HR)
3. Value after zero: 350 mmH20 Input range: 5529,00 - 27648,00
4. Value after gain: 350 mmH20 Input error range: 5528 - 27649
5. Output value: 350 mmH20 Output range: 0 - 25000 mmH20
Zero value: 24 mmH20 -
Gain value: 1
Filter timeconstant: Off
Filter windowsize: 500 mmH20
Sensor Type: Relative

Figure 9-5: Sensor after zero (offset) adjustment

And the tank shows the correct level:
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WB4 P x
Overview Alarms Trend Calculator Service 0o Yogpo( ™0
100 1
aye
- 0.35
75
m
Volume I
“ 2,9 % °
233,41 m? Values Tank operation
Density 1000,0 kg/m®  Current Mone
Weight 233,41 MT Action: Prepare Loading
Level 035 m Prepare Discharging
5 Termnperaturs 0.0 °C
LoadRate 0,00 m3/h
o

Figure 9-6: Tank after sensor zero (offset) adjustment

| Note: The sensor should be zeroed using the normal procedure as soon as the tank is empty.
| See chapter 0.

9.3.2 Gain adjustment

Gain adjustments may be applied where you have deviations that are not constants, but where the
deviation is a certain percentage of the reading, e.g. where the deviation is 5% at both 50% level and
98% level. Applying a gain of 1.05 will add 5% to the reading whereas gain 0.95 will subtract 5% from
the reading.

Note: It is necessary to use a pressure calibrator in order to precisely determine the deviation in
reading from the sensors. The use of experience data alone may not be sufficient to achieve the
highest possible accuracy.

In the following example, the tank shown is displaying a 130 mmH:O too low value for 98% level.
When the level drops to nearly empty tank, the reading displays very close to correct, with only a few
mm deviation.

Note: Use the gain setting with care, as this is normally a temporary fix as the sensor is most
probably out of spec.
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Linear deviation - offset increases
with filling level
6000
5000
£ 4000
E
g 3000
k4
E 2000
1000 —— Actual level
—&— Sensor reading
0
Figure 9-7: Sensor deviation
Our example tank is 18000 mm high. Consider the numbers:
Level % 70 98
Actual Level [mm)] 12600 17640
Sensor Reading [mm] 12510 17510
Needed gain adjustment 12600/12510 = 1.0072 17640/17510 = 1.0074

Note that the deviation at 70 % level is 90 mm and at 98 % it is 130mm. However, the deviation factor
is the same, and both readings can be tuned in by applying the same gain correction: 1.007.

Do not forget to include actual density in the arithmetic when you calculate what the correct reading
should be. Actual Density = Density compensated for the actual temperature.

10 REFERENCE
10.1Keyboard Shortcuts

Shortcut key
Alt+F3
Ctrl+F3
Shift+F3

F2
Shift-F2
Alt-F2

F4
Alt-F11
F11
Shift-F11

KROHNE Marine - R&D Department

View

Value Table — Numerical spreadsheet display

Bar graph — Vertical bars displaying key tank values

Layout — Custom layout views depending on configuration. If multiple views are
configured pressing the shortcut keys will cycle thru the layout views.
Prepare Tanks for Loading

Prepare Tanks for Discharge

End operation on Tanks

Show Draft & Trim/List

Show alarm detail list

Silence alarm

Acknowledge selected alarm
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10.2Alarm Descriptions

This chapter describes the various alarms in the system. The actual alarms that can be present
depends on the configuration and might be less than the ones listed here.

10.2.1 Tag Alarms

These alarms are general and can occur on any tag (value) in the system depending on the
configuration2. The alarms are:

Alarm Type Description Cause

LoLo Value below LoLo limit The value is below the configured LoLo
alarm limit.

Lo Value below Lo limit The value is below the configured Lo alarm
limit.

Hi Value above Hi limit The value is above the configured Hi alarm
limit.

HiHi Value above HiHi limit The value is above the configured HiHi alarm
limit.

Deviation Value deviated from setpoint The value deviated from the configured

setpoint (Deviation larger than the set limit).

10.2.2 State Alarms

These alarms indicate the presence of an abnormal or failure situation of the system and devices.
Various components of the system such as Tanks, 10O protocols, etc. have different alarms, and are
listed below.

10.2.2.1 Tank Alarms

Description  Cause Resolution

Missing The tank does not have valid input on one  Fix the 10/sensor error. In the

Sensor Input  or more sensors, due to 1O error, faulty meantime, the faulty sensor can be
sensor, etc. Resulting in values of the disabled on the tank and a manual
tank to be uncertain. input can be given (See chapter 4.4.5).

Sensor A sensor input on the tank has been Fix the I0/sensor. While waiting on

Disabled disabled. spares/service, this alarm can be

shelved.

10.2.2.2 Line Alarms

Description  Cause Resolution
Missing The line does not have valid input on one  Fix the |10/sensor error.
Sensor Input  or more sensors, due to 1O error, faulty

sensor, etc. Resulting in values of the line

to be uncertain.

2 In a standard configuration ‘Deviation’ alarm is present on tank volume and LoLo/Lo/Hi/HiHi alarms
present on line pressures and tank temperature, inert pressure and volume.

KROHNE Marine - R&D Department 53/56

CARGOMASTER® - User Manual



10.2.2.3

Description
Missing
Sensor Input

10.2.2.4

Description

Primary
server down

Backup
server down

Primary
history
storage error
Backup
history
storage error

10.2.2.5

On/Off valve

Description
Maximum travel
time exceeded
Travel time
below minimum

Throttle valve
Description

Position not
reached in time

10.2.2.6

Draft Alarms

Cause

The draft does not have valid input on one
or more sensors, due to IO error, faulty
sensor, etc.

System Alarms

Cause

The primary server is down (faulty, power
failure, etc), the backup server has taken
over.

The backup server is down (faulty, power
failure, etc), this means there is no
redundancy if the primary fails.

An error occurred when storing historical
data on the primary server. Can affect
access to historical trending.

An error occurred when storing historical
data on the backup server. Can affect
access to historical trending.

Valve Alarms

Cause

The valve failed to open or close within
the set maximum time.

The valve open or closing time was
below the set minimum time.

Cause

The valve failed to reach the setpoint
within the set maximum time.

KROHNE Marine - R&D Department
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Resolution

Fix the 10/sensor error. In the
meantime, the trim/list can be entered
manually or by inclinometer/draft
(depending on which is available) in
the “View draft & trim/list” window (F4).

Resolution

Make sure the PC is powered on,
otherwise contact KROHNE Marine for
support.

Make sure the PC is powered on,
otherwise contact KROHNE Marine for
support.

Restart system, if alarm persists
contact KROHNE Marine for support.

Restart system, if alarm persists
contact KROHNE Marine for support.

Resolution

Resolution
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| Note: Most 10 alarms will result in sensors connected to that 10 device to lose their readings.
| This will be indicated by “bad value” indication (See chapter 2.6), also “Missing sensor input”
| alarms on tanks/lines where the sensors are located will be raised.

Modbus

Description
Hardware error

Communication

error

1S40

Description
Port 1 Error

Port 2 Error

Port 1
Timeout

Port 2
Timeout

Cause

The protocol failed due to a hardware
error (Faulty serial port, etc) causing
communication to stop.

The device failed to communicate
(Failure in external system, cable

disconnect, etc), causing communication

to stop.

Cause

The protocol failed due to a hardware
error (Faulty serial port, etc) causing
communication to stop on port 1.

The protocol failed due to a hardware
error (Faulty serial port, etc) causing
communication to stop on port 2.

The device communication timed out on
port 1 (Failure in 10 cabinet, cable
disconnect, etc).

The device communication timed out on
port 2 (Failure in IO cabinet, cable
disconnect, etc).

Resolution

Restart system, if alarm persists
contact KROHNE Marine for support.

Make sure external system is
operational and check for
disconnected cables, etc. Finally
restart system, if alarm persists
contact KROHNE Marine for support.

Resolution
Restart system, if alarm persists
contact KROHNE Marine for support.

Restart system, if alarm persists
contact KROHNE Marine for support.

Make sure SCU is powered on and no
cables are disconnected, etc. Finally
restart system, if alarm persists
contact KROHNE Marine for support.
Make sure SCU is powered on and no
cables are disconnected, etc. Finally
restart system, if alarm persists
contact KROHNE Marine for support.

| Note: The 1S40 10 Protocol will continue to function unless there is a failure on both port 1 and

| port 2.
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10.2.2.8 Sensor Alarms

| Note: Most sensor alarms will result in the measurement value from the sensor to be uncertain.
| This will be indicated by “bad value” indication (See chapter 2.6), also alarms on the tank
| where the sensor are located will be raised.

Analog Sensor

Description  Cause Resolution

Out of range  The sensor raw value is outside the
allowed range causing the value to be

uncertain.
Radar Sensor
Description  Cause Resolution
Hart Com Communication between the SCU and the
Error radar failed.
Hardware The radar reports a hardware error.
Error
PLC Module Internal failure in the SCU.
Error
Open/short Open or short circuit on the line from SCU
circuit to radar.

1S40 Temp Sensor

Description  Cause Resolution
AD Card Internal communication error between
error Tl and AD card.

Out of range  The sensor raw value is outside
allowed range.
Conversion The sensor value could not be

error converted.
Calibration AD card calibration failed.
error
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