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Introduction

motcom loganalyser is a PC program for viewing and analysing measurement data
collected by BeCOMS®, SiCOMS® and OQCOMS® systems during their operation.

Each of these systems can record engine condition-related measurements in daily or
hourly logfiles on a connected PC. Assessing this data is vital for evaluating engine
state and for planning maintenance works.

motcom loganalyser with its advanced tools provides an extended insight into some
engine measured values either at a certain time point or also at user-defined time
intervals.

The program is capable of “offline” reading the logfiles recorded earlier as well as of
scanning the data written by BeCOMS® Logger software in online mode. This
continuous monitoring of engine measurements helps to forecast possible problems
and thus contributes to optimization of engine operation and maintenance and to
reducing maintenance costs.
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l. Getting started

1. Installation

To install motcom loganalyser on a PC with Windows operating system run the
installer “motcom loganalyser_nnn.msi” where “nnn” is the version and build number.

System requirements

Dual- or multi-core processor 2.4 GHz or higher

Min. 4GB RAM

Screen resolution 1280 x 768 dots or higher, at least 256 colors

Supported operating systems: Microsoft Windows XP, Windows 7, Windows 8.x,
Windows 10, Windows 11. Runs as a desktop application

- Internet connection is required for automatic e-mail notifications

After installation motcom loganalyser can be launched through a desktop shortcut or
through Windows program menu Start / Programs / motcom loganalyser.

To start loganalyser with minimized main window, use command line argument
“/mnz”.  [application path]\loganalyser.exe /mnz

When first installed on a system, the loganalyser application can display a window

requiring a valid registration ID. Please consult motcom GmbH representatives for
information on it if necessary.

2. Functions

Main program window provides operating mode command buttons on its left side:
Single file analysis, Multiple file analysis and Online monitoring mode.

5l motcom loganalyser V108 Europe

File Options Help

sz g
= =K
Single logfile analysis, manual mode ~~_ oneess = |

-

TA/| 1 mor
[ com 0GCoMS SCOMS /OCom
B=COMIS / BCom
Condton Moritoing Sefety (smuleted alamlevel)

Ready

Fig.1. Main window, single logfile analysis panel
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Single logfile analysis is the default panel (the corresponding command button is
highlighted).

Its command buttons open respective analysis windows for BeCOMS® logfiles (also
with simulated BeCOMS® alarm level), for SICOMS® logfiles, and for OQCOMS®
logfiles (Fig. 1).

Multiple logfile analysis panel allows to load up to 4 BeCOMS® logfiles at the same
time for comparing (chapter 1l1.)

i motcom loganalyser V108 Europe =lE s

File Gptions Help

Multiple logfile analysis, manual mode: BeCOMS /BCom

Select logfles (max. 4)
C:\Logfies 20200605 10B=_Engne3 g Delete: Show diagrams
Single fle andlysis
Load
Load
I —

Multils fle snalysis

AN 1moT
Lr\y/icom

Condiion Meritoring Safety

Ready

Fig.2. Multiple logfile analysis panel

Online monitoring panel gives access to setup of logfile scanning, and to scan
results in text or graphical form. See chapter IV for information.

T o ool VLR Boanel =
File Options Help
Online monitoring: BeCOMS / BCom
Logle aut Mentoring resuts display configuration
(Clogiles\Engne 1
Single fle anslsis e
2013070816 _EngineTIog
Seanring.
5] Stop morioring R
Mulipl fie analysic
L " ] Send rfo e-mais
I Show complete monitering resuts (regardiess of graph times fters)
— ® Send slam emais
4T
Driine monioring
= =
Fiction spot graph Angle aceel.spot graph
C\Logfies\Engi... |
Condiion Moritoring Safety ~ Status:
Ready

Fig.3. Online monitoring panel
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Il. Single file analysis

1. BeCOMS® / BCom

1y} BeCOMS / BCom logfile analysis 1.08 Europe: CLogfiles\20190430Be_Enginelxdg =1
Export  Options...
[+ a al&| ik > | i |_< | Redore| Aot 12 il < |
00 1T E=|
—Te el am Laghe!
A — GpecdRFM D C\Loghies'20190430Be_Engine1 <y Load | 100%
— Tvoltagemv x50 ¥
‘ ‘ | = TefDC2dam - e e
Tefl AL %al g 5 z =
" I ) e ort: [12] ] 2] S
Time 01:42:56 250 ms
h. Tignal %dlem 15.0
O : \ \ : T : : : \ : : ] C T
000000 020000 040000 050000 080000 100000 120000 1400:00 160000 180000 200000 220000 00.00.00 e
analysis range
Parameters | Polar diagram | Bearing fiction spots | Bearing FSP (custom level) | Bearing histograms | Angle acc. spots | Bar diagrams | Statisics
Loginfo | Engine Info
Log date 30/04/2019 Engine type 4siroke ACdamlevel 1: 4 Teff for DC 1
measuring:
) S
Log file: 20190430Be_Engine 1xig Cylinder config Viype AC glam level 2: Values for Teff 30
calculation:
Cylinder number. 12 DC alamn level: 3
Logger: MBCom Version 207 15.07.2016 RPM for alam 1500
TOCimpulsoffset: 166 Pre-alam level. 70 level2 AC:
Frmware: V32181001 o B
Overspeed 570 Namimpuls delay: 120 Didmnieed 5 0
Evalustor SN:  Test
Rated speed: 514 Asmimpus lsngth: 20
Az inhibittme: 0 Asmimpuls level: 100
‘ P ke o8 mesoaies

Fig.4. BeCOMS® logfile analysis window

To open a BeCOMS® logfile for analysis press the Load button. The button caption
is changed to “Cancel” during load, pressing it again will stop reading for the current
file, so that only a part of the file is available for analysis.

1.1. Linear plot
(Fig. 4, A)

The XY-graph at the upper part of the window shows linear time diagram of
measured data (“data channels”):

Tsignal % alarm - measured thermo voltage in percent of alarm level
Speed RPM /10 - engine rotation speed in RPM (scaled by the factor 1/10)
Tvoltage mV x50 - thermo voltage in mV (scaled by the factor 50)

Teff DC % alarm - thermo voltage DC effective value in percent of DC alarm level.
The value reflects global thermosignal trend. It can be configured
by evaluator parameter “Values for Teff calculation”.

Teff AC % alarm - thermo voltage AC effective value in percent of AC alarm level.
It characterizes the shape and size of thermosignal peaks and
has three defining evaluator parameters: “Alarm impulse delay”,
“‘Alarm impulse length” and “Alarm impulse level”.
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The diagram can be scrolled and zoomed in and out using command buttons on its
toolbar:

+| - scroll mode (click on x- or y-axis with the left mouse button, hold the
button and move the mouse to scroll)

- zoom mode (click on x- or y-axis with the left mouse button, hold the
button and move the mouse to zoom)

Restore| - return to default view (or Autofit button to fit the complete logfile data
into the diagram window)

1.2. Time cursor controls and view mode switching
(Fig. 4, B)

By default two time cursors are available at the XY-graph in form of vertical lines:
yellow (main cursor) and white (additional cursor). They can be moved along the time
axis using mouse pointer while the left mouse button is pressed. Alternatively, arrow
keys (left and right arrows) can be used to move main cursor exactly one data point
forwards or backwards when the XY-graph has control focus. When XY-graph

r,a

catches focus, symbol [+ is displayed in its right bottom corner.

Time cursor controls to the right of the diagram (Cursor 1 group with hh, min, sec
fields) display and allow to change the position of the main cursor. To put the cursor
to the selected time point click Search button.

The main cursor can also be moved automatically along the X-axis (one position
forwards or backwards, usually 1% of the displayed time interval) using the following
buttons at the diagram toolbar:

> - start running the main cursor forwards
< - start running the main cursor backwards
- stop the cursor movement

or from one data point to another with the following buttons:

] - start moving the main cursor between data points forwards
| - start moving the main cursor between data points backwards
| - stop the cursor movement

The “Time” text field at the right of XY-graph displays the exact time, and the next
field below - the value of selected data channel at the current main cursor position.
Data channels can be selected by clicking at their labels in the legend at the right
side of XY-graph.
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The logfile window can be reduced from full size to half-size (upper pane or lower

pane view). Toggle the views with _ < |and ™ |puttons:

G BeCOMS / BCom logfile analysis 108 Europe: CALogfiles\201904308= Enginelxig [E=mE =
Erport  Options...
[+ & alal 2w > | | < | Restore| Aot T | J
T 1T
— Toiiaalam L
— SpeedRPM A0 CiLogiles'201904308_Engreldig  Load | 100%
— Tvolagenivsa0 @
— TelfDC%aam @ i L
el mort: [T =] [ =] [ =] Seamn
Time: 014256 250ms
Tsignal % alam  15.0
; T T T T T T T T T T 1
00000 020000 040000 050000 OBOD00 100000 120000 140000 150300 120000 200000 220000 ODOKDD
analysis range
Fig.5. BeCOMS® logfile analysis window, upper pane
-
iy} BeCOMS / BCom logile analysis L08 Europe: CALogfiles\20130430Be Enginelalg o o [

Export  Options..

=]
Faramsters | Polar diagram | Beaning friction spots | Bearing FSP (custom level) | Beaning histograms | Andle ace. spots | Bar diagrams | Statistios |
~Loginfo | Engine Info

Log date 30/04/2013 Engine type 4stroke AC dlam level 1 4 Teff for DC 1
measuring
4
Log file: 20190430Be_Engine1:dg Cylinder corfig: Viype AL alam level 2. Valuse for Toff 1
calcuiation:
Cylindernumber: 18 DC alam lsve: 3
Logger: MBCom Version 207 15.07.2016 RPM for slam 1500
TOC impulsoffsst: 166 Pre-alam level 0 level2 AC:
Fimmware: V32181001 5 .
Overspeed: 570 Mam impuls delay: 120 DEsmminess 10

Evalugtor SN Test
Rated speed 514 A impuls length: 20

Alam inhibt time: 0 Alam impuls level: 100

Fiing order I Log messages J

Fig.6. BeCOMS® logfile analysis window, lower pane

1.3. Analysis range
(Fig. 4, C)

The horizontal bar below the linear plot is a time range indicator for additional
analysis diagrams displayed below in tabs (Fig. 4, D).

Some graphs show data for a single time point (like polar diagram, p. 1.4.2 and bar
diagrams, p. 1.4.7), therefore analysis range takes the form of a single tick and
marks the position of the yellow cursor on the linear diagram:

1 analysis range

For some other diagrams the user can select a custom time interval by setting the
white and the yellow cursors as range boundaries (f. i., for bearing friction spots, p.
1.4.3, 1.4.4, and angle acceleration spots, p. 1.4.6). In this case, a bar at the
analysis range indicator shows the selected range:

I— I analysis range

There are also diagrams that use the data from the whole logfile (like bearing
histograms, p. 1.4.5), for them the bar always covers the entire range:

| i
anahysis range
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1.4. Analysis diagrams
(Fig. 4, D)

Information at the lower part of the window is organised in tabs:

- engine and system parameters,

- polar data diagram,

- bearing friction spots,

- bearing friction spots, or FSP, (custom level),

- bearing histograms for friction spots maximum percentage,

- angle acceleration spots,

- bar diagrams for cylinder thermosignal and cylinder speed difference,
- statistics.

1.4.1. Parameters

.
Sl B2COMS / BCom logfile analysis 108 Eurape; C:\Logfiles\20190430Be Enginelxig SHIE X

Export  Options...

Parameters | Polar diagram | Bearing fiction spots | Bearing FSP {custom level) | Bearing histograms | Angle ace. spots | Bar disgrams | Statistics

~Logirfo Engine Info
Log date: 30/04/2019 Engine type: 4 stroke AC alarm level 1 4 Teff for DC 1
measuring
’ i "
Lagfie 20190430Be_Engine 1 xig Cylinder corfig Viype AC alam level 2 N -
calculation:
Cylinder number: 18 DC alarm level 3
Logger. MBCom Version 207 15.07.2016 RFM for lam 1500
TOC impulsoffset: 166 Fre-alam level 7 levelZ AC
Fimmuvare: V32181001 " ”
Overspaed: 570 Aamimpuls delay: 120 Deamiavd ;1A

Evalustor SN:  Test
Rated speed: 514 A impuls length: - 20

Alam inhibit time: 1] Aarm impuls level. 100

‘ Firing order Log messages J

Fig.7. BeCOMS® logfile analysis window (lower pane), parameters
The default tab displays engine and system parameters from the loaded logfile.

Firing order and Log messages buttons open corresponding windows:

| Frmers =5=)

“\Logfiles\201 Engine 1] rStatus Messages &J

B B

T 1T [C\logfiles\201304308e_Engine1xig

2 s 2B 00006 Log Started

1 [ 1 B 01:28:26 SRE Prealam AC ON

B B 012825 SRE Prealam ON

88 5 01:29.06 SRE Main ALARM AC ON

5 [ 5 B 01:28:06 SRE Main ALARM ON
01:30:47 SRE Main ALARM AC OFF

& e & s 013047 SAE Preslam AC OFF

7[R 7 ® 01:30:47 SRE Main ALARM OFF
01:30/47 SRE Prealam OFF

& B9 L 01°38'37 SRE Prealam AC ON

s [m s [® 01:38:37 SRE Prealam ON
01:3815 SRE Main ALARM AC ON

es (3 013515 SRE Main ALARM ON

n [m n m 01:40:05 SRE Main ALARM AC OFF
0140:06 SRE Prealam AC OFF

12 et 2 014006 SAE Main ALARM OFF

e T 01:40:06 SRE Prealam OFF

~ 000000 Measure Stopped

e s {00:00:00 Measure Stopped

15 [ag 5 [

16 |[B4 16 |5

17 |a5 17 5

18 |2 18 |5

19 19

20 20

pal pal

2 2

2 2

24 24

Fig.8. Engine firing order Fig.9. Status messages from the logfile
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1.4.2. Polar diagram

i BeCOMS / BCor logfile analysis 1.08 Europe: CALogfiles\20190430Be_Enginelxig [T
Export  Options..

o ala] ]

200-| —H

Logfle:

C\loghies\201904308s_Ergine1#g  Load | 100%

— Tsignal % daim
= Speed APM /10

‘ ~ Tuoltage m ¥50
— Teff DC %alaim
Tefl A Zalam

o L] |

EURUCURE

hh min sec
Gnort: [T i) I ]

Al

.
Time: 01:42:56 250 ms
50_:1_ Tsignsl % alem  15.0

r T T T T T T T T T T T 1
000000 0200:00 040000 050000 030000 100000 120000 140000 160000 180000 200000 220000 00:00.00

S | Nl

analysis range

Parameters Polar diagram | Bearing friction spots | Bearing FSP {custom level) | Bearing histograms | Andle ace. spots | Bar diagrams | Statistics |

@ | Engre o= | [ — Anoviar Signal, scaing factor: 0.2 30042018
140 go-{ Thermosignal alarmievel (100%) Average value for all cyiinder Thermosignal abs. value  Thermosignal custom FSP level QrARLT

130 707 |a1 A7 A4 A2 ] |46 [£3 |A9 A5
120 B0 | [B8 B6 B3 B9 BS B1 B7 B4 B2
110 50
100 40 |
a0 30
80 20 |

70 107 b et === ‘
DRI R e R S e e e mw S
50 -107 1
40 -207
b 's
30 -30 Bs
20 -407] b
10 -50 01:4255
= ¥ — Angular Acceleration , scaling factor: 0.2

Fig.10. BeCOMS® logfile analysis window, polar diagram tab

Polar diagram displays data measured during the full combustion cycle nearest to the
time point of main (yellow) cursor at the above linear plot. The data are:

— thermosignal (indicated at the polar diagram as ‘angular signal’) relative to its
average value during the combustion cycle

thermosignal in percent to alarm level
— crankshaft angular acceleration
100% of thermosignal alarm level
custom thermosignal level in percent of alarm level

Note: Polar data is only recorded by BeCOMS® Logger into logfiles when the
crankshaft rotates, while linear data is present even when the engine is stopped.

Diagram a shows polar data in a manner similar to polar coordinates, rotation angle
running clockwise. Diagram b represents the same data in flat form as a xy-diagram.
The black lines with labels mark the cylinder firing positions during full combustion
cycle.

The y-axis of the polar xy-diagram can be scrolled up and down as well as scaled.
Put the mouse pointer on the y-axis scale, press the left mouse button and pull the
scale up or down to scroll. If the Ctrl key is pressed down at the same time, the y-axis
will be scaled.
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Polar diagram offers an additional tool for inspecting engine condition: a movable
graphic simulating engine cylinders motion. Each position of rotating crankshaft and
of cylinders in a full combustion cycle corresponds to a location at the polar graph
(marked by a green “cursor” at the diagram below:

Wi BeCOMS / BCom logfile analysis 1.08 Europe: CALogfiles\20190430Be_Enginelxlg { =anen X

Engine simulation = |

Currert arankshaft postion in dearees to ignition TDC of oyinder A1 [48°

E
|l
B

Logfe:

C\Loghies'20190430Be_Engine1 =g Load | 100%

Bl B2 B3 B4 B5 B6 B7 B8 BI = Tsignal % alarm
Al A2 A3 A4 A5 A6 A7 AB A9

— Speed AP /10
Twoltage my #50

— Telt DC Zalarm
Teft AC %alam

EUCUE Y

th mnsee
Cusort: 1] [ =] [56 2]  seaeh

Time 01:42:56 250 ms

R R R H Teignal % dlem  15.0

- |

T T T 1
J 180000 20:00:00  22:00:00  00:00:00

analysis range

Parameters  Polar diagram | Bearing fiction spots | Bearing FSP {custom level) | Bearing histograms | Angle ace. spots | Bar diagrams | Statistics |

i 7 |Ckvaing e | [¥ — Aneular Signal, scaing factor. 0.2 3000472019
Thermosignal alarmisvel (100%) Averags value for all cylinder Thermosignal abs. valus  Thermosignal custom FSF level ST

140 80 o

45 gl A a7 A4 a2 |8 a8 43 A A5
Ba B6 B3 B9 85 B1 |Ew B2

H

120 60
110 50
100 40 7
80 30
80 207

70 10 1| L L ||
BUU,,W:%MM%MWM:M
50 -0 i

40 -207 \»‘{\'

30 -307

20 -407
10 -507

01142555
¥ — Angular Acceleration , scaling factor: 0.2

Fig.11. BeCOMS® logfile analysis window, polar diagram with engine simulation window

The crankshaft position is given in degree relative to the ignition TDC of the first
cylinder. For 2-stroke engines, it reflects one full rotation of the crankshaft, from 0° to
360°. For 4-stroke engines, full combustion cycle involves two full revolutions, and
thus the position takes values between 0° and 720°.

Press Engine radar button on the polar panel to open the Engine simulation
window. The Test run button in this window starts animation of crankshaft rotation.
Alternatively the green cursor in the polar xy-diagram can be moved manually: move
the mouse pointer onto the green line, press the left mouse button and move in
desired direction, then release the mouse button.
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1.4.3. Bearing friction spots
i BeCOMS / BCom logfile analy™—~ype: CA\Logfiles\20190430Be_Enginelxig ﬂ‘ﬁ
Export  Options.. f—— c
[+ 4] ala] L] o | 0 < | | s |

200-| —H

Logfle:

Clogfies\2019043082_Engne1xg  Load | 100%
o omeowe
art: [T = [ = [56 2 searh |

— Tsignal % dlaim
— Spesd AP /10

‘ — Tvoltage mv #50
— Teff OC Zalarm
Teft AC %alam

T L] |

EURUCURE

Al

|
Time: 01:42:56 250 ms

50 s Tsignal %alam  19.0

i B W |l kel

r T T T T T T T T T T T 1 il
000000 0200:00 040000 050000 030000 100000 120000 140000 160000 180000 200000 220000 00:00.00

S | Nl

analysis range

Parameters | Polar diagram  Bearing friction spots } Bearing FSP {custom level) | Bearing histograms | Angle ace. spots | Bar diagrams | Statistics
in geometric order } in fiing order |
01:42:57 30.04 2018
I E— I E— N E— — — [ —

—— = —— — — — —
— =] = — =] — = — = — a

— = = = - = == == == == ==
—— E==t] — — — —
— — — 1] — — — —

MB1 Al 81 MB2Z AZ B2 MB3 A3 B3 MB4 Al B4 MBS AS BS MBS A B& MBT AT B7 MB2 AR B8 MB9 A B9 | MB10

Friction spot number at the analysis range

Fig.12. BeCOMS® logfile analysis window, bearing friction spots

Thermovoltage value peaks in polar data provide hint at possible friction at con-rod or
main bearings, or at cylinder liners. The tab above displays number of friction spots
registered for bearings at the analysis range in form of bars.

a: schematic model of the crankshaft.
Blue stripes represent big end bearings, green stripes are main bearings.
If angular thermosignal in percent of DC alarm level in polar data reaches or
exceeds 100% at some time point, and if this peak is within so-called cylinder
range (see below) for some bearing, a friction spot is registered for this
bearing. Each time the user sets main cursor at the XY-graph to this time point
the bearing is marked with a red rectangle, and its corresponding indicator bar
shows increase.

The number of polar data points assigned to a cylinder at each side of the
cylinder firing position mark is called cylinder range and can be set in the
Options menu ( ¢ ) of BeCOMS® logfile analysis window (see p. 1.5.2).

b: friction spot indicators.
Each bar represents the number of friction spots observed for the
corresponding bearing at the analysis range (here: from the beginning of
logfile up to main cursor).

c: Options menu
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1.4.4. Bearing friction spots with custom level

5 BeCOMS / BCom logfile analyy™—Ype: CA\Logfiles\201904308e_Enginelidg nilE)
Export  Options.. f—— c
+a a&f ] S ||l % | rneae] mmn 1] ] <1 |
T
200 s
— Tsgnd%dam @ Loghe
= CpesdRPM A0 R C\loghies\201904308s_Ergine1#g  Load | 100%
T \l Lot | I ‘ — Tvolagemi B0 W
— TefDC dam W h i e
‘H ‘ || “ ‘ ‘| A arart: [ [7 = 2 seaeh
2 L | | R
100
Time 041732 Oms
50 Tsional % alem  42.0
= . ; ; : T T : T : : T ] > -
000000 020000 040000 050000 080000 100000 120000 140000 160000 180000 200000 220000 000000
analysis range
Parameters | Polar diagram | Bearing fiction spots  Bearing FSP(cusmm\evel}]Eeanngmsmgmms Angle acc. spots | Bar diagrams | Statistics
in geometric order } in fiing erder |
Custom FSP level 70 04:17:31 30042018

MB1 Al 81 MB2Z AZ B2 MB3 A3 B3 MB4 Al B4 MBS AS BS MBS A B& MBT AT B7 MB2 AR B8 MB9 A B9 | MB10

Friction spot number at the analysis range (custom level)

i i i i i o o 439 Py 5 20 170 0 4 0 0 0 38 0 94 328 0 0 0 0 222 0 0

Fig.13. BeCOMS® logfile analysis window, bearing friction spots with custom level

If the threshold for friction spot detection is set to a lower value than 100% DC alarm
level it might help in some cases to see early signs of problems because even
smaller thermosignal peaks are counted.

Custom threshold can be set for the current logfile in the menu Options ( ¢ ) (see p.
1.5.2).

a, b: see the previous section, 1.4.3.

c: Options menu

Here at Fig. 13 the custom level is set to 70%. Bearings where thermosignal peaks in
polar data reach this custom threshold at the time pointed by diagram main cursor

are marked with yellow rectangles. The yellow bars display increase. Peaks that get
over 100% DC alarm level would be marked with red rectangles as in p. 1.4.3.
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1.4.5. Bearing histograms

- %
Wi BeCOMS / BCom logfile analysis 1.08 Europe: C:A\Logfiles\20190430Be_Enginelxlg { =1

Bport  Options...

Parameters | Polar diagram | Bearing friction spots | Bearing FSP (custom leva)  Bearing histoarams | Angle ace: spots | Bar diagrams | Statistics |

MB1 Al B1 MB2 AZ B2 MB3. A3 B3 MB4 A4 B4 MBS AS BS MBE AE B8 MBT. AT BT MBS AS B8 MBS A B9 |Mi

= = Beaing
Faf ale] (i Q] fees | 7 =
e Friction spot maximum percentage histogram for selected bearing ——
5 min hd
50 |
0 T T T T T T T T T T T T T
00:00:00 0z:00:00 04:00:00 06:00:00 0g:00:00 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00 00:00:00

Fig.14. BeCOMS® logfile analysis window (lower pane), bearing histograms, time resolution 5 minutes
This tab gives an overview of friction spot development over the time in a logfile.

It provides an interactive crankshaft model (a ) or alternatively Bearing selection
field ( b)) for choosing a big-end or main bearing. The diagram below the crankshaft
is a time interval histogram of friction spot percentage for the bearing.

That is, the whole logging time is divided in equal intervals that can be chosen here
in the Time resolution selection field. Inside these time intervals a sliding ‘base time’
window is applied to calculate number of friction spots in percent to number of polar
data points in this base time window. The base window is moved through all
resolution time intervals, and the maximum friction spot percentage at each interval is
represented by a red bar at the diagram.

The base time interval can be selected in the Options / General options menu of
the main program window (chapter V, p. 2.1).
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1.4.6. Angle acceleration spots

5} BeCOMS / BCom logfile analysis 1.08 Europe: Ci\Logfiles\20230415Be _Engine2:lg =heg
Export  Options...
[+« alal s | 1| < | Restore| Aokt 1]l |
200 :
— Tsgnd%dam @ Loghe
— SpesdAPM A0 W Ciloghies\202304158e_Engnezxig  Load | 100%
— Tuoltagemi¥50 2
— TeHDCxdam W h = s
Teft AC Zalam it 1 =] fiE | gl
100 ] cumort: [13 = 3 = 51 5 ﬂJ
Time 13:35:50 750 ms
Tsignal %alam 1.0
" \J\J JML]”HI.I' Jl JIJ“HH Wi L Ll
T T T T T T T T -
00:00:00 020000 04:00:00 06:00:00 08:00:00 10:00:00 1200:00 14:00:00 - =1
analysis range
Parameters | Polar diagram | Bearna friction spots | Beanng FSP {custor level) | Beanng histoarams  Angle acc. spots | Bar diagrams | Statistics |
in geometnic order | n fiing order |
Angle acceleration spot level: 20 13:35:51 15.04.2023
— — — — — — —
— — — — — — —
= = — =— — — = = =
— — — — — — —
— — — — — — —
MB1 A1 B1 MB2 AZ B2 MB3. A3 B3 MB4 Ad B4 MB! A B! MBE. Ag B& MBT AT B7 MBS AZ B8 MBS
Angle acceleration spot number at the analysis range
5221 -
o H ‘ I ‘ ‘ ‘ ‘ ‘ I ‘ ‘
0 3 0 221 0 0 0 0 0 2 0 0 4818 0 2 0

Fig.15. BeCOMS® logfile analysis window, angle acceleration spots

If a peak in angle acceleration polar signal exceeds a certain threshold at the time
pointed by main cursor, and if this peak is within the cylinder range to some bearing,
an angle acceleration spot in registered for this bearing.

Angle acceleration threshold level is given in RPM. Its value can be set for a loaded

logfile in the menu Options (see p. 1.5.2).0Only peaks showing slowdown of cylinders
are evaluated at the moment, the speed-up peaks are ignored.
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1.4.7. Bar diagrams

i BeCOMS / BCom logfile analysis 1.08 Europe: C:A\Logfiles\20190430Be_Enginelxlg o
Bport  Options...
Parameters | Polar diagram | Bearing friction spots | Bearing FSP {custom level) | Bearing histoorams | Angle scc. spets ~ Bar diagrams ]smisﬁcq
Angular Signal 17.53:39 30/04/2019
Angular Acceleration 17:53:38 20/04/2019
Cyfinder thermosignial dfference Cyfinder speed diference

= 200 400 ——— , a0

P || : L

5 : 5 2000

E g0 ¢ 3004 = £ 0o _

B : E

# = =

H = £

2 a0 = 2w s a0 3

- - i & 1000

E 400 £ W E 400

£ E H

£ k0o 0 . & 6o 0 L | L i1 L | .

T e T T T T T T T T T T T T T T T
A1 BE A7 BE 44 B3 A2 B9 4B B5 4B Bl A3 B7 A3 B4 A5 B2 A1 B3 A7 BE 44 B3 A2 B3 A3 B5 AG B1 A3 B7 A3 B4 A5 B2

Fig.16. BeCOMS® logfile analysis window (lower pane), bar diagrams

These graphs represent polar data in the combustion cycle nearest to the time of
main cursor of the linear plot in a different form. The bars are evaluated as signal
average for each cylinder at the cylinder range (see p. 1.5.2, Cylinder range).

Cylinder thermosignal difference:

The red bars are built of angular thermosignal in percent of alarm level. The purple
bars represent difference of thermosignal at each cylinder to the average for all
cylinders in this combustion cycle.

Cylinder speed difference:

The diagram shows cylinder angular acceleration in RPM (blue bars) and the
difference of cylinder values to the average angular acceleration for all cylinders
(purple bars).

1.4.8. Statistics

5l BeCOMS / BCom logfile analysis V1.0,6.x Europe: CALogfiles\20141201 Engine B2Jog [E=E
Export  Options...

Parameters | Polar diagram | Bearing friction spots | Bearing condtion | Baaring histograms | Bar diagrams  Statistics

Thermovoltage statistics duting engine opsrating tims
’_j'il alal | &lR]  Restor

00 —fverage v
= = Std deviation ¥ Average 18.22

Standard deviation 20.88

oo
T T T T T T T T T T T T 1
00.0000 0200:00 040000 060000 080000 10:0000 120000 140000 160000 150000 200000 2200:00 O00:00:00

Fig.17. BeCOMS® logfile analysis window (lower pane), statistics

Dark blue points here represent the average of linear thermosignal in percent to
alarm level for every hour of engine operation, orange bars - thermosignal standard
deviation. The values are only calculated during engine operating time.
Thermosignal average and standard deviation for the whole logfile are shown at the
right side of the panel.
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1.5. BeCOMS® / BCom logfile analysis window menu

1.5.1. Export

BeCOMS® / BCom logfiles can be exported to text files in CSV (comma separated)
format.

1) Export basic linear data

This menu opens a “Save As” window where a target file name can be selected for
the converted data. On pressing “Save”, linear data are extracted from the logfile and
recorded in rows, each row having the following fields in it:

- seconds elapsed from logging start with millisecond precision
- thermosignal in percent of DC alarm level

- engine crankshaft rotation in RPM,

- thermovoltage in mV multiplied by 100

- thermovoltage DC effective value in percent of DC alarm level
- thermovoltage AC effective value in percent of AC alarm level

2) Export extended data set...
The menu also displays a “Save As” window for selecting a target file name. On

pressing “Save” button a window opens for choosing which data to export: linear,
polar, or evaluated polar data (all three options are selected by default):

Data export cptions [&J

¥  Export linear data
|C"-Lngf||es"-2D2BD41 5Be_Engine?_ext_linear cev

[v  Export polar data
|C:'-.Logﬁ|es"-2D23D41EBe_EngineZ_e:dJ:olar.csv

v Export evaluated polar data
|C:'-.Logflles"-2D2SD41 5Be_EngineZ_ext_bscourse cav

{Beot 1 Cancel |

Fig.18. BeCOMS® logfile analysis window, Data export options

Exported linear data have the same format as described above for “Export basic
linear data” command with one additional field: time stamp in form of “hh:mm:ss”.

Polar data are extracted into rows with following fields:

- time stamp “hh:mm:ss”

- seconds elapsed from logging start with millisecond precision

- polar record type (angular thermosignal or angular acceleration)

- all polar sampling points of the current record type for the time stamp in question.
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Evaluated polar data also contains time stamp as “hh:mm:ss”, seconds elapsed from
logging start and polar record type. Instead of polar sampling points, the exported
data contains the maximal thermosignal value detected for each bearing during the
combustion cycle nearest to the considered time point.

1.5.2. Options

The menu opens a window for setting up

- Cylinder range, which is the number of encoder steps (or, in other words, polar
data points) that are related to a cylinder firing position in the polar data,

- Custom level for friction spot detection (given in percent of DC alarm level),

- Custom level for angle acceleration spot detection (in RPM).

f B
BeCOMS file analysis options lﬂrﬁ

Cylinder range: encoder
steps for cylinder detection

| ]

Custom level for friction spot
detection

Custom level for angle acceleration
spot detection

bl kL LL

E‘

Cancel |

Fig.19. BeCOMS® logfile analysis window, BeCOMS® file analysis options
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2. BeCOMS® / BCom with simulated alarm level

The “Tsignal % alarm” and “Teff DC %alarm” data channels of BeCOMS® system
are calculated based on DC alarm level which is defined by two BeCOMS®
parameters: Alarm level DC, and DC alarm percent (fine control coefficient).

In some cases it can be useful to see what impact a different DC alarm level would
have on the displayed values and on alarm triggering.

The New simulated BeCOMS® / BCom session menu of the program main menu
bar opens a window where both DC alarm level parameters can be changed. Pull the
slider using mouse pointer to select different values:

-
Simulate alarm level M

Select alam level bo simulate: Alarrm level DC:

[ i

/

DC alarm percent:

i} 1 2 3 4 5
100

Cancel

Fig.20. “Simulate alarm level” window

Pressing OK button opens a new BeCOMS® logfile analysis window with dark red
frame. For each subsequently loaded logfile the linear thermovoltage signal, the
thermovoltage DC effective value and the angular thermosignal are recalculated
according to the modified DC alarm level:

5} BeCOMS / BCom logfile analysis 1.08 Europe: C:\Logfiles\20141201_Engine BZ.log el
Export  Options...
& ST Simulated aim level: 2
[+ & al& > Il £ Redore|  Auto i JLEY JTH T J Simulated DC Alam coeff, 100
200 ?
- Tsigral  alam I~ Logfie
= Speed APM 10 @ C:\Logfles\20141201_Engine_B2log  Load | 100%
— Tuolagem 50 W
= TelfOC %alam v th e sec_
o0 Telf AL %dlam Cumort: [8 2 [197 2] [26 ] | search
Time: 091926 Oms
Tsignal %alam  36.0
r T T T T T T T T T T T = il
00:00:00 020000 0400:00 080000 0200:00 10:0000 1200:00 140000 160000 180000 200000 220000 00.00.00 -
analysis range
Parameters  Polar diagram | Bearing friction spots | Bearing condition | Bearing hustog.ams{ Ear diagrams | Statistics
5 [w — Angular Signal , scaling factor; 0.2 301172014
@ _Enore i T s
I3 a4 a7 a8 |28 a5 a2 e 83
120 80 B1 B4 87 B6 B3 BS B2 B2 ‘
100 40
80 20
A2
60 0 P p X T e Tl Bty (o V “DY%QW B
40 207
20 407
08:18:26 A8
| L ‘ [v — Angular Acceleration , scaling factor: 0.2

Fig.21. BeCOMS® logfile analysis window, simulated alarm level 2
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3. SiCOMS® / OCom

[E=EES

5l SICOMS / OCom logfile analysis 1.08 Europe: C:\Logfiles\OMD\20161210Si Engine2.slg

[+ o al@ (e ali - < | esore| Aot B 1] 4l [ o [CRLoghie=\OMD\20 1612105 _Engine2.  Loag
— 100%
150 Dganvdies:  scingfacor “urk
¥ Opacity x1 x
I~ OMCrelto almlevel x1 o
el A I~ Reference <01 digts
) ¥ Temperaturs 51 deqC
s ™ Oiimst mg! <0 e B
- — . 1 e I Transmission x0.1 digits
R I — o omn s
F el e Wl N e
System status:
ALARM RELAY
0000 020000 04000 DROG0D  CROOOD 100000 120000 140000 160000 180000 200000 220000  ODOGOD @

Bvi Bv:z: BV3 v 4 5 Bves BV7 EF: EBVy B Bru MWz Broiz BT 14 B o5 W ois

Sensor valuss: gauges | Parameters | Sensor valuss: bars | Sensor statistics | \ C Gauges dsplayed values:
150 150 — = 18 18 15 15 f# Dpacity %

150 150 150 150 150 150 150
| |  OMCrel toalmlsvel %
125 125 125 125 125 125 125 125 25— | 1125 4108 125 ] € Reference digits
| | | | = = ¢ Temperstuis deaC
100 100 100 100 100 100 100 100 | 1 | | 1 1 € Ginist mgy! i
75 75 75 75 75 7 7 75 50 =t 3 dr dr s = ¢ Transmission digts
| | | | = z " Temperature prec, 1/10 Cdeg €
50 50 50 50 50 50 50 50 50 i i | | = = o * Temperature devistion  deg C
25 = 25 % F3 ] ] 2 x = s - —x= i 5 Casges sed:
0 i g i i i i 0 i ! ! 1 1 ) i oo
[0 00 0.0 00 00 Jod 122 00 00 [ & 0.150
£ 0.1500

Fig.22. SICOMS® / OCom logfile analysis window

To open a SICOMS® logfile for analysis, use Load button. Loading progress in
percent is displayed to the right of it.

3.1. XY-diagram
(Fig. 22, A)

The XY-graph at the upper part of the window shows the time diagram of the data
measured by OMD sensors.

The diagram can be scrolled and zoomed in and out using command buttons on its
toolbar:

scroll mode. Click on x- or y-axis with the left mouse button, hold the

+| button and move the mouse to scroll the graph
&l - zoom mode. Click on x- or y-axis with the left mouse button, hold the
button and move the mouse to zoom the graph.
Festare| - return to original view (fits the complete logfile data into the diagram
window)

Time axis of the XY-graph has a cursor in form of a yellow vertical line. Time cursor
controls to the right of the diagram (Cursor 1 group with hh, min, sec fields) display
and allow to change the position of the cursor. To put the cursor to the selected time

point click “Search”.

See chapter Il, 1.2, “Time cursor controls and view mode switching”, for more
information on cursor positioning.
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3.2. Diagram values checkboxes and other options

(Fig. 22, B, C)

The Diagram values checkboxes (Fig. 22, B) define which OMD measured data
should be displayed at the XY-diagram:

Opacity:

OMQC rel. to Almlevel:

Reference:

Temperature:
Oilmist mg/I:

Transmission:

opacity level in percent. 0% = transparent environment,
infra red light beam reaches destination without loss;
100% = opaque environment.

oil mist concentration in percent relative to alarm level

basis value for calculating “Opacity” and “Opacity rel to
Alarmlevel” values, given in digits

sensor temperature in °C with a resolution of 1°C
absolute concentration of oil mist in mg/I

amount of light that reaches destination in the measuring
unit of OMD sensor. Given in digits, a raw measurement

value. Sensor initially calibrated in a transparent
environment shows transmission about 1000 digits

Sensor number checkboxes (Fig. 22, C) allow to display or hide all measured values
for a selected sensor at the XY-diagram:

Hiv 1 vz BV 3

[v 4 V5 HEve N

System status indicator reflects Evaluator LED and relays state at the selected time

point:

Sensor status messages

=

Sj,'StEITI status: |C:\Logfiles\DM DA20M1E12105i_Engine2.slg

- Double-click the System

READYRELAY | status indicator to open a S 2y
sensor status window: gosordready
Sensor b ready
Sensal ad)

Fig.23. System status Eiﬂiﬁ : mdiiifn'.i.i';?n?gw
nnnnnnnn by

Senzor 3 ready

Fig.24. Sensor status

Clicking the Log messages button opens a window with all text status messages
recorded in the logfile.
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3.3. Gauges and additional diagrams
(Fig. 22, D)

The panel below the XY-diagram contains additional instruments for displaying
measured OMD sensor data.

Giauiges displayed values: Gauges tab and sensor statistics tab display an OMD
o0y measurement value selected in the Gauges displayed values
¢ Fefarence checkboxes at the right side of the panel.
i Temperature
i Qilmist mg/l
" Tranzmigsion
" Temperature prec. 1/10°C
i Temperature deviation
fﬂ"‘“f;s el Gauges can be scaled to adapt to different ranges of

" OMD values.

¢ 0.150
" 0.1500

Fig.25. Gauges displayed values

The following OMD values are only shown at the gauges, not in XY graph:
Temperature 1/10 deg.:  sensor temperature in °C with a resolution of 0.1°C
Temperature deviation:  deviation of sensor temperature from the average value of
all measured sensors.
3.3.1. Sensor values: gauges
150 Each gauge displays the selected measurement value of the

125 corresponding OMD sensor at the time point marked by the cursor
o at the XY-diagram.

digital display of measurement value at the corresponding gauge

Fig.26. Gauge
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3.3.2. Parameters

Some SICOMS® system parameters defined in Evaluator and recorded by

SiCOMS® Logger into the logfile are shown at the Parameters tab.

3.3.3. Sensor values: bars

Sensor values: gauges] Parameters  Sensor valuss: bars ] Senzor stalistics]

COT temperature diagram, °C COT temperature difference diagram, °C
100 1004
50+ 004
o= T T T T T T T T T T 100~ T T T T T T T T T T
1 2 8 4 5 B 7 a 3 10 1 b 3 4 5 E 7 ] ] 0
T°C 297 301 309 238 281 242 289 282 280 286 TC 0& 1.0 18 05 1.0 01 0.2 0.3 1.1 0.5

Fig.27. Sensor values: COT temperature and temperature difference diagrams.

COT temperature diagram shows sensor temperature (Crankpin Oil Temperature)
in °C with a resolution of 0.1°C at the time point selected at XY-diagram.

COT temperature difference diagram displays the temperature deviation of each

sensor from the average temperature of all sensors at the time point selected at XY-
diagram.

3.3.4. Sensor statistics

Senzor values: gauges] Paramaters] Sensor values: bars  Sensor statistics l

COpacity

i

. /I\
| \

4

oo-
sensorNr 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16

maximum 2,10 0.80 030 0.40 050 040 2380 370 0.40
average 0.02 0.03 ooz 0.0z ooz 0.0z 0.0 0.0z 0.02

Fig.28. Sensor statistics: the opacity maximum and average for each sensor.

The diagram shows the maximum and the average over the whole measurement
time of logfile for the OMD value selected in Gauges displayed values checkboxes
for each sensor. (For Temperature deviation value the minimum is displayed
instead of average.)
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4. OQCOMS®
; DQCOMS logfile analysis 1.08 Europe: C:\Logfiles202205310Q Enginel.glg oo )
Options..
o ale] (D Sk - = = = — &1 ] J Logfie: [C\Loghles\2022053100_Engine T olg | Load
150~ Diagram values scalingfactor  unit e
I~ il Quality %1 digits
e 0 d ¥ 0l Temperature xl c
N e S N S W e S Gt Clamew a1 x B
| LS TS i N P il [ s ¥ TDN Number x0.1 digts

= { =l ~ ~ — | — |
50 :I A I~ Ambisnt Temperaturs  x 1 c
o+ ), min

hh sec
Cusar 1. [§ =] [ = [@ =] Search

System status:
Log messages
: Y J ; @) READYRELAY
©OON i

T T T T T T T T T
000000 020000 040000 ORO0000  0800:00  10:00:00 oanon 140000 160000 180000 200000 220000 000027
Bvi Ev2 B3 r4 WCs HCe

Sensor value ovenview | Sensormeasured values | Evalustor parameters |

B0

TOM: 800 Sensor 1 TOM; 885 Sensor 2
i waterinail, Airin ol, D Ambisnt i waterinail, Airin o, Ol Ambient
Quaity approk. appiox. temperature temperature Qualty approx.  appioR temperature temperature
100% High High 150 150 100% High High 150 150
Bl 130 130 0 I 130 130
a0 a0
0% 110 10 - 110 10
== oy N W 0 - 30
503 70 70 50% 0 E T
i 50 50 s 50 50
0% 0%
30 30 30 30
202 20%
10% 10 10 10% 10 10
0% Low BB Low a0 : 0% Low BB Low 0 0
50% @IT 89T 73% 79T 688C

Fig. 29. OQCOMS® logfile analysis window

OQCOMS® logfile can be opened by pressing the Load button. The progress is
displayed to the right of the button in percent.

4.1. XY-diagram
(Fig. 29, A)

The XY-plot at the upper part of the window shows the time diagram of measurement
data at OQCOMS® sensors.

Scrolling and zooming at the plot is performed by the following buttons on its toolbar:

scroll mode. Click on x- or y-axis with the left mouse button, hold the

+| button and move the mouse to scroll the graph

G| - zoom mode. Click on x- or y-axis with the left mouse button, hold the
button and move the mouse to zoom the graph in or out.

Festare| - return to original view (the complete logfile data is fit into the diagram

window)

Time axis of the XY-graph has a cursor: a yellow vertical line. Time controls to the
right of the diagram (Cursor 1 group with hh, min, sec fields) display the position of
the cursor. It can be moved with the mouse pointer (keep the mouse left button
pressed), or by setting a desired time in time controls and clicking “Search”.

See chapter I, 1.2, “Time cursor controls and view mode switching”, for more
information on cursor positioning.
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4.2. Diagram values checkboxes and other options
(Fig. 29, B, C)

The Diagram values checkboxes (Fig. 29, B) control which OQCOMS® measured
data is displayed at the XY-diagram:

Oil Quality: An integer number in a range from -2 to 21, it serves as
an indicator for oil wear: the higher the number, the lower
the quality of oil is:

-2-0: ‘fault region’, no oil detected / no connection

1-13: ‘usability region’, oil is in good condition, no
action needed

14 —-17:  ‘warning region’, oil has become worn, oil
change is recommended

18 —21:  ‘danger region’, oil is unusable; oil change is
necessary.
Oil Temperature: The temperature of oil as measured inside the sensor, in
°C.
Loss factor %: Loss factor percentage, a real number between

-20% and 250%. This is a measured rate of oil
degradation, it increases as the oil ages. Clean oil has a
Loss Factor Percentage around 0%, the oil that’s worn out
— between 25% and 30%. Values less 0% can indicate
that no oil is detected (sensor is surrounded by air). The
other side of the scale (Loss Factor % > 30%) shows
severe contamination of oil with other substances.

TDN number: Tan Delta Number, an integer in a range from 1200 to 0
based upon the Loss Factor Percentage. The value
decreases as oil quality degrades: new oil displays TDN
between 950 and 850, severely worn oil - about 300.
Similar to Loss Factor Percentage, the values between
1200 and approximately 1000 mean that no oil is
detected, and values less than 300 indicate critical oil
contamination.

Ambient Temperature: The environment temperature in the near proximity of the

sensor, in °C.

Sensor number checkboxes (Fig. 29, C) can display or hide graphs for the respective
sensor at the XY-diagram:

v 1 vz Hv:2 W 4 v 5 M e
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System status indicator reflects Evaluator LED and relays state at the time point
selected by the cursor at xy-plot:

System statuz

READY RELAY 5

Status messages
oM

|C \Logfiles\OQComs_Test\202003030Q_Main_Engine.qlg

Fia.30 S t tat 12:45:27 Measure Started st Main_Engine |
. . 12:45:36 Sensor 1 Ready |

Ig ys em status 12:45:3€ Sensor 2 Ready !

12:45:58 Ready Relay ON !

12:46:01 Alarm Relay 10N |

12:46:01 Alarm Relay 20N |

12:46:01 Sensor 2 Ol quality Mainalarm ON |

12:46:01 Sensor 2 Qil quality Prealam ON !

12:46:06 Mainalam corfimed by user!

12:46:22 Alamm Relay 1 OFF |

12:46:22 Alamm Relay 2 OFF |

12:46:22 Sensor 2 Oil quality Mainalam OFF !

12:46:22 Sensor 2 Ol quality Prealarm OFF |

16:35:33 Measure Stopped at Main_Engine !

Clicking the Log messages button opens a window
with all text status messages recorded in the logfile:

Fig.31. Status messages

4.3. Gauges and parameters
(Fig. 29, D)

The panel below the XY-diagram contains additional instruments for displaying
measured OQCOMS® sensor data.

4.3.1. Sensor value overview

TDM: 800 Sensor 1
ail “wiater inoil, Al in o, ail Ambient
Quality approX. SPprox. temperature temperature
100% Hgh  High 1= @i - this tab has one section with gauges for each
234 w §im connected sensor.
k4
20 110 110
i ==
== ooz a0 — 90
A0% 70 70
40% 50 50
30%
30 30
20%
10% 10 10
0% Low EE= Low -0 -10
E0% 4.1°C 20.9°C

Fig.32. OQCOMS logfile analysis, sensor value overview for Sensor 1
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The values at the gauges are:

Oil quality - estimation for the quality grade in percent,
0% for unusable oil, 100% the best grade

Water in oil - approximate content of water in oil
Air in ol - approximate proportion of air in oil
Oil temperature - measured oil temperature, in °C
Ambient temperature - measured surrounding environment

temperature, in °C

4.3.2. Sensor measured values

The tab presents two forms of displaying the sensor data. One uses scales with
customised diffuse ranges, simply to give an impression of oil condition and
temperature. Another form has sharp range boundaries as defined by Tan Delta
Number guidelines.

Sensor1  Semsor2  Sens Sensor 1 Sensor2  Sens

=1200 =200 T 1200 71200
1100 g 1100 — 1100 — 1100
1000 — 1000 1000 1000
T 900 EEss 900 300 900
== ea0 T B0o 200 a0n
T Fan T 700 oo o0
600 600 EO0 £00
500 500 500 500
400 400 400 400
300 300 = 300 = 300
200 200 200 200
100 100 100 100
1] 0 B i} 0 =
o [ o [ [
Fig.33, a). OQCOMS logfile analysis, Fig.33, b). OQCOMS logfile analysis,
sensor measured values, estimated ranges sensor measured values, exact ranges

Checkboxes at the right side of the panel switch between the displays.

4.3.3. Evaluator parameters

Selected system parameters are written by Evaluator into logfiles, they are displayed
at the text fields of this tab.
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4.4. OQCOMS logfile analysis window menu

The Options command opens a window where gauge range boundaries can be
adjusted:

r B
Cptions L&J

Set up value ranges

Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensar 5 Sensor & ¥ Estimated ranges I~ Exact ranges
1200 1200 1200 T 1200 T 1200 T 1200
= I, 1100 1100 1100 AL = TON
1000 1000 1000 1000 O Temperature
300 900 [ 900 300
' F 00 o0 ta0n - 00 " Ambient Temperaturs
| | 7o0 [ 700 | 700 g
[ B00 [ 600 [ 600 [ B00
500 500 500 500
| 400 400 [ 400 400
300 300 [ 300 300 .
I toaq b o0 Foon F o0 léil:ﬁgl:lgﬁgl;oﬁ;:} with the mouse to
r1oo r1o0 100 100
0 ] =0 =0 =0 =0

Cancel

b |

Fig.34. OQCOMS logfile analysis, Options window

In order to adapt gauge display to the sort of oil and to the type of machine it is used
for, the flexible boundaries can be positioned by clicking with the mouse left button
on yellow lines and moving the mouse pointer.
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lll. Multiple file analysis

This function is used to open several (in the current version, up to 4) BeCOMS®
logfiles at the same time for comparing.

r T ~
0 motcom Inganahee VIDE =R
File Options Help
Multiple logfile analysis, manual mode: BeCOMS / BCom
LT\/\F
v Select logfiles [rax. 4]
me Ay
Cer., Vo |E-\Lngnles\2m 41104_Enaine_1.lag (fielete ] Show diagrams
Single file analsis
| Load
iy | Load
7 | toe]
T
=" [ |
Multiple file analysis
c n}E )
Orline manitoring
Ready NUM

Fig.35. Multiple logfile analysis window

Load buttons are used for selecting BeCOMS® logfile paths and names. When the
file is selected, the button caption changes to “Delete” to allow removing or changing
the selection.

Press the Show diagrams button to open the analysis windows with selected

logfiles. Only the upper pane of analysis window is shown by default, but the
windows can be restored to full size.
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IV. Online monitoring

Motcom loganalyser can be used for detecting long-time trends in engine condition.
This is implemented through automatic reading and analysing the pre-recorded
logfiles for the engine.

The purpose of such logfile “scanning” is to detect high thermovoltage values in polar
data which in most cases indicate friction in a bearing, at a cylinder liner, or at some
other moving engine parts. Every such thermovoltage signal peak (hereinafter
referred to as “friction spot”) which exceeds 100% of DC alarm level is counted, that
means the evaluation of bearing condition begins long before an alarm situation is
detected by the BeCOMS® system.

The system status messages are also extracted from the logfiles during scanning.

It is possible to use automatic scanning as a one-time routine or as a monitoring task
performed regularly at a certain time interval, for instance parallel to BeCOMS®
Logger running at the same PC. One-time scan routine extracts information from
logfiles collected over a certain time period. Monitoring routine also checks regularly
for newly created logfiles and for changes in a logfile currently being written by
BeCOMS® Logger, and adds this new information to the existing auto-scan results.

[E=SRER

i motcom loganalyser V1.08 Europe

File Options Help

Online monitoring: BeCOMS / BCom

Logfile autoscan Menitoring results display configuration
C\Logfiles\Engine 1 _Enginel
Active reset point

Single file analysis Directories. . ] | Graph paremeters pa ‘ I : eler
[Finished directory actoscan
_ Stop monitoring
Multiple il analysis - : - | Q
L @ Send info e-mails
I~ Show complsts monitoring results (regardiess of graph time fitters)
— @ Send alam e-mails
1}

| Orline monitaring N
= =

Friction spot graph Angle accel. spot graph

C\Logfiles\Engine 1 ‘
Engine: _Enginel
Operating hours: 1248 h

Main Alamn: 11

Pre-lam 30 .

Alam Inhibit ON: C
m OT  |vsndamoc .

5/7/2013 15:00: 1;
A com |sramewms

10/7/2013 12:00: 1; =

Condition Moritoring Safety

Status:

Ready

Fig.36. Online monitoring window

To set up autoscan, use Options / Logfile autoscan options menu (chapter V, p.
2.2).
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Logfile autoscan
(Fig. 36, A)

This field group presents the following information:

- selected logfile directories to be scanned (press “Directory” button for setup)
- the name of a logfile currently being scanned, or autoscan status messages
- control buttons and LED indicators of monitoring tasks ( -ON/ 0 - OFF):

Start monitoring button — starts logfile monitoring process. If one-time scan is set up
in options (“Scan all logfiles once” mode, chapter V, p. 2.2), the button’s caption is
“Scan once”. After start it changes to “Stop monitoring” (or “Stop scanning”).

Send info e-mails button — starts the background service for creating regular
notification e-mails and/or PDFs. The button caption changes to “Stop sending”.

Send alarm e-mails button — if it is pressed, an e-mail and/or a PDF file containing
short report (“alarm e-mail”) will be created each time when new important system
messages are detected. After start the button caption changes to “Stop sending”.

Monitoring results display configuration
(Fig. 36, B)

- The section contains a Graph parameters button and a text field showing the time
of the latest reset point for each scanned directory. Reset points are time markers
used to delimit the displayed BeCOMS® logfile scan results by showing only
statistics for data recorded after a reset point.

Pressing a Graph parameters button opens a window for reset points controlling:

( Monitoring results reset points and filters [éf

Directory: ‘C:"-.LDgﬁIes".Engine‘I

Engne: [ Engne - press Add a reset point button to

Nav_fr_esetpo_irdfnrdiagramsaljd add a neW reset time marker. The

| [R2em =523 ) Ak pa list of earlier reset points is shown

Exstng ese ports below. It is possible to remove list
entries by selecting them and
pressing Delete button. Activate

[T Usethese dates to fiter the diagram and statistics (discarded on program exit!): bUtton SeIeCtS a reset pOlnt tO Use

Fom  [ovoz0zn = Upto: [oro172022 = as a filter.

Cancel | oK |

Fig.37. Monitoring results reset points and filters window

This window also offers a possibility to filter the measurement statistics by choosing a
time window. Set the Use these dates to filter diagrams and statistics checkbox,
and select From and Up to dates. To confirm the filters press OK.
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If Show complete monitoring results checkbox at the online monitoring panel is
unchecked, only statistics for logfiles starting from the latest reset point or for logfiles
between time filter boundaries will be included in scan results. Otherwise statistics for
all scanned logdfiles are shown.

To update the autoscan results after changing options first stop running scan (if any),
then press Start monitoring (or Scan once) button.

Scan results field
(Fig. 36, C)
- contains information extracted from logfiles during scan in text form: engine

operating hours, number of recorded system messages (Main Alarm, Pre-Alarm,
etc.), and number of registered friction spots at affected bearings.

Friction spot graph and Angle acceleration spot graph buttons
(Fig. 36, D)

- each button opens a corresponding logfile autoscan report window, friction spot or
angle acceleration spot report respectively:

-
i Logfile autoscan: friction spots | o S e

Engine: _Engine Directory: C:\Lodfiles"Engine1

_Englne1] o3|

[+« al@| [k (Dl SR  Aestoe | Atorfesh

Bearings

1 -
200 2 _J
-
oo _ :IB'I
— hd
i Lo
T T T T T T T T T T T T T
B/7/2013 0:00 FA7A203 0:00 8/7/2013 0:00 94742013 0:00 104742013 0:00 1147/2013 0:00 124742013 0:00
+ 4 Time range
[ Use2ousos T Show compiete fiction spot data ™| Custom FSP level
Crankshaft view: Crankshaft view: Firing order: Firing order:
Interval points Accumulated points Interval points Accumulated points

Friction spot number increase at the selected time interval

Fig.38. Lodfile autoscan: friction spots

Friction spots detected in logfiles are shown as cumulative graphs in the upper
diagram (Fig. 38, E). The tab control at the top has one diagram for each engine.
Each graph in these diagrams represents an engine bearing, the colours of graph
lines with bearing names are listed in the legend to the right of the diagram.
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The x-coordinate of each graph point is the latest time stamp of the corresponding
logfile. The y-coordinate is the sum of friction spots up to this point over a time period
taking into account reset points and filters (as described in Monitoring results
display configuration).

A click on a graph point extends it to a group of single friction spots with their actual
time of detection if any were recorded on that day (the diagram must have the
“Select” mode activated in its menu: | ).

Double-clicking on any of single points will bring the diagram back to showing one
point for the whole logfile.

If scanning is started as a monitoring task, the result windows and diagrams are
updated automatically. If there’re newly detected friction spots in a current logfile,
they are displayed at the diagram as single spots with their actual time stamps.

The tab control at the window’s lower part (Fig. 38, F) displays accumulated friction
spots in form of bars. Which friction spots are considered depends on selected tab
and on cursor position in the diagram (E) as described below:

Selected tab and cursor options | The bars display:

“Interval points” tabs, single cursor | Increase of friction points between two graph

is used points where the cursor is positioned

“Interval points” tabs, “Use 2 Friction points are summed up for all graph

cursors” checkbox is ticked points between two cursors

“Accumulated points” tab Friction points are summed for all graph points
between the earliest applicable time mark and
the cursor

Friction point bars can be sorted in engine geometric order (see “Crankshaft view”
tabs at Fig. 38, F), and in firing order (“Firing order” tabs).

The Time range indicator bar reflects the chosen boundaries for friction spot sums,

for instance for an interval between two diagram points.
T e e e [E=SEEN =)
¥ o] al (s L B3] e | o] || Similar report is produced for angle

nnnnnnn

acceleration spots (see Chapter Il, p.
-+ || 1.4.6. for details).

Fig.39. Logfile autoscan: angle acceleration spots
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V. Menu
1. File

1.1. File / New BeCOMS / BCom session

This menu item opens a new BeCOMS® / BCom logfile analysis window (see
chapter Il, p. 1). Another way to do it is pressing the BeCOMS / BCom button at
Single logfile analysis panel (chapter I, p. 2).

1.2. File / New BeCOMS / BCom simulated session

Opens a new BeCOMS® / BCom logfile analysis window with simulated DC alarm
level (see chapter Il, p. 2). Alternatively this can be done using the corresponding
BeCOMS / BCom (simulated alarm level) button at Single logfile analysis panel.

1.3. File / New SiCOMS / OCom session

Opens a new SICOMS® / OCom logfile analysis window (see chapter I, p. 3).
The same is done with SICOMS / OCom button at Single logfile analysis panel.

1.4. File / New OQCOMS session

Opens a new OQCOMS® logfile analysis window (see chapter Il, p. 4).
Clicking the OQCOMS button at Single logfile analysis panel is another way to get
this window open.

1.5. File / Exit
Closes the application if online monitoring functions are not active, otherwise all
application windows are minimized. To close loganalyser, stop all monitoring

functions first.
Close button (X) of the application window has the same effect.

2. Options

All options are only available for modification if online monitoring process is NOT
running. Otherwise the option controls are read-only and greyed. Stop the online
monitoring to enable options for modification!
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2.1. Options / General options

- Opens a window with several tab panels on it:

2.1.1. General

General opticns t&,l

General | Email notffications | PDF reports ] System options ]

Base time interval for cylinder
percert bar calculation, sec

Polar diagram options

I¥ Hide test signal in polar data
Scaling factor: angular signal logfile value
Scaling factor: angular acceleration  |lodfile value =

Cancel Aoy R

Fig.40. Options / General panel

Base time interval for cylinder percent bar calculation — this is the base sample
time for friction spot bars calculation at the Bearing histograms tab (chapter Il, p.
1.4.5) for BeCOMS® logfiles.

Polar diagram options:

Hide test signal in polar data — the option is for test and calibration purposes.
Scaling factor: angular signal — this value defines how angular signal looks at the
polar diagram. Selected value is multiplied with the polar signal values. If “logfile
value” option is selected, scaling factor from the BeCOMS® logfile is used (this is the
default case).

Scaling factor: angular acceleration — the same for angular acceleration.

Press OK to confirm the values and close the window. Cancel button closes the
window and dismisses the modified values.
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2.1.2. Email notifications

The following settings configure automatic notification e-mails. Two types of
notifications are available: regular reports with status messages statistics and friction
spot diagrams, and alarm reports which contain only important system status
messages.

Regular reports can be sent once or continuously at certain time intervals. Alarm
reports are only sent if new important status messages are detected in logfiles during
online monitoring within the autoscan time interval.

s 5
General options tdh,l
General Emai notffications | PDF reports ] System options ]
Upload account for sending automatic notfication e-mails:
Auser account at the
User name: Password: dedicated upload server must
— be created to enable e-mail
|tESt | notifications.
E-mail addresses for automatic notifications: Comment:
somemail @someserver com Add ... [Location or other descriptions can be put here] »
Delete -
Regular reports AMlam reports
¥ Send e-mail once I” Send alam e-mails
[~ Send e-mails continuousty
Time interval for sending s -
Cancel | Aoply | ok |

Fig.41. Options / Email notifications panel

Upload account for sending automatic notifications — user name and password
on the upload server of motcom GmbH. This account is necessary for using
automatic notification function, and can be created at a customer request by motcom
GmbH administrators.

User name is entered as clear text, while password is masked with “*” signs during
input. Changing user name automatically clears password field; it is required to re-
enter the password.

(Important!) To save the upload account data, press Set button. Without this,
modified account info is ignored even at pressing OK.

E-mail addresses for automatic notifications — the list of e-mail addresses which
will receive automatic notifications when the corresponding service is started.

To add an e-mail to the list, press Add... button. A new empty entry is created in the
list with cursor blinking in it. Type the e-mail (format: [recipient namel@[mail server]),
then press Enter key or click anywhere at the list box outside the new entry field to
finish editing.

To delete an entry, click on it in the list box and press Delete button.
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Send e-mail once - if the option is checked, a regular report will be sent immediately
on pressing Send info e-mails button if there’s any scanned logfile information in the
Scan results field of the Online monitoring window (chapter V).

Send e-mails continuously — if this option is checked, a background service for
sending regular reports at configured time intervals will be started when Send info e-
mails button is pressed at the Online monitoring window (chapter V).

Time interval for sending — when this selected time interval elapses, a regular
report is sent (if Send e-mails continuously option is checked), and a new interval
timer is started.

Comment — text written into every e-mail report as short signature info.

Send alarm e-mails — this option has to be checked to enable sending alarm reports
each time some important status messages are detected during online monitoring.

Press OK to confirm the values and close the window. On Cancel button the window
is closed without saving the modified values.
2.1.3. PDF reports

The same information described in p. 2.1.2 can be stored at some location in PDF
format:

General opticns t&,l
General | Email notifications  POF reports | System options ]
Path where PDF repaorts are to be saved:
|C:"- Reports Browse...
Comment:

[~ Use the same comment text as in e-mail notfications [Location or other descriptions can be put hers]
[~ Create PDF reports simultaneoushy with e-mails

Regular reports AMlam reports

[~ Create PDF report once v Create alam PDF reports

[~ Create PDF reports continuously

Time interval for reports: s -

Cancel | Apply oK

Fig.42. Options / PDF reports
PDF reports can be produced parallel to e-mail notifications or independently.
Use the same comment text as in e-mail notifications — this option affects the

content of comment field in PDF reports. Checking the box will copy the Comment:
field text from that of e-mail reports.
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Create PDF reports simultaneously with e-mails — checking this option causes all
PDF reports to be produced together with e-mail notifications. Otherwise the
following parameters apply:

Create PDF report once — if the option is checked, a regular PDF report is created
immediately on pressing Send info e-mails button if Scan results field of the Online
monitoring window is not empty.

Create PDF reports continuously — if checked, a background service is started for
regular reports at configured time intervals as soon as Send info e-mails button is
pressed (Online monitoring window, chapter V).

Time interval for reports — every time this interval elapses, a regular report is sent if
Create PDF reports continuously option is checked.

Comment — a short signature text for every PDF report.

Create alarm PDF reports — if this option is checked alarm reports will be created
each time some important status messages are detected during online monitoring.

Press OK to confirm the values and close the window.

2.1.4. System options

r 5
General options tdh,l

General | Email notfications | PDF reports  System options

Restart program after following 30 -

Friction spot diagram in foreground on alam @ v number of scanned files -

Cancel | Aoply oK

Fig.43. Options / System options

Friction spot diagram in foreground on alarm — this option determines whether
logfile autoscan report window should be displayed on top of the main window in
case the system detects alarm messages.

Restart program after following number of scanned files — to avoid problems

during scan of directories with a large number of files, the program restarts
automatically after processing the declared number of logfiles.
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2.2. Options / Logfile autoscan options

The following window contains configuration settings for auto-scan functions.

Logfile autoscan opticns El_léj

Engine directories to scan:
CM\Logfiles'Engine 1

(!) Adding and deleting
directories reguires a
new scan to show
statistics propery

Cylinder range: encoder steps for cylinder e | |1_ Level for angle acceleration difference - | IF
detection of each scanned engine directony | detection, in RPM |

Custom level for FSP detection, in % of DC ==
alam level (40% - 100%) =i

" Scan all logfiles once ™ Delete the result file and rescan

' Scan all logfiles continuously

Time interval for scanning: 1 min -

Password to stop monitoring:

oK Cancel

b

Fig.44. Logfile autoscan options window

Engine directories to scan — list of directories to be scanned and analysed (up to 6
directories can be added here).

To add a directory to the list, press Add... button. A window for selecting a hard disk
directory is shown. Browse for a directory, click on it and press OK.
To delete an entry, click on it in the list box and press Delete button.

A log directory must contain logfiles only for one engine. Engine name is contained in
logfile names. If a different engine name or different engine configuration is detected
in a logfile in the same directory, such logfile is ignored.

Cylinder range: encoder steps for cylinder detection of each scanned engine
directory — this value defines how many polar data points are related to a cylinder in
the polar data of scanned logfiles in the selected directory.

Custom level for FSP detection, in % of DC alarm level — the value determines
custom level which is used for all logfiles of the selected directory if the user chooses
the corresponding checkbox.

Level for angle acceleration difference detection — this value is applied as
threshold for counting angle acceleration spots for the selected directory.

Scan all logfiles once — this option is to be checked for a one-time scan of selected

directories. Scanning of a large amount of logfiles can take a considerable amount of
time when performed for the first time.

Revision 240123 Page 39



motcom loganalyser A\ mor

Scan all logfiles continuously — if the option is checked, pressing Start monitoring
button in the monitoring window starts a background process that checks for changes
in logfiles periodically at selected time intervals and includes detected changes in the
monitoring statistics.

(Important!) This option, if checked, also defines the program behaviour on its next
start: the online monitoring process will be started automatically.

Time interval for scanning — the value defines how often the logfile directories will
be scanned for changes.

Delete the result file and rescan — if this option is checked, special system file that
contains autoscan results will be deleted next time before scanning. All logfiles in the
listed directories will be re-scanned. This could be useful when, for instance, a new
loganalyser application version displays warnings about old autoscan file format.

Password to stop monitoring — to protect the online monitoring process from

accidental stop, a password can be used. The input in this text field is masked with
“*” signs.

Press OK to confirm the values and close the window. Press Cancel button to close
the window and dismiss the modified values.

Revision 240123 Page 40



