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J. Lauritzen A/S - overview

» J. Lauritzen
= Established 1884 J- LAURITZEN
= Experience with Reefer- Tank-, Cruise-, Offshore-, Polar vessels. Yard owner 1937-88

= Today: 150 Employees onshore, 100% foundation-owned

» Lauritzen Bulkers
= Mostly Time Chartered vessels: Handysize and a few Supramax LAURITZEN BULKERS
= Technical Management of 3 owned vessels outsourced

= Operates 90 bulkers from Copenhagen, Singapore and Stamford USA

» Lauritzen Kosan (+ Epic Gas = BW Epic Kosan) — BW
. I ( -
»  Ship-owner == % Epic Kosan
o Own vessels, Joint ventures, Bare Boat and Time Charter, Pool Partners
= Technical Management of 25 LPG carriers from Copenhagen (+ 42 from Singapore)
= Operates 38 (+ 44) LPG carriers from Copenhagen and Singapore
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loT messages to Azure cloud

S

Email notification

Pre- Feature Statistical Analy
Processing Extraction g
. Machine Learning
Data logger
7 all/2019/09 = x e -~
&« (e & portalazure.com/?Microsoft_Azure_PIMCommon=true#blade/Microsoft_Azure_Storage/ContainerMenuBlade/overview/storageAccountld/%2Fsubscriptions...
Microsoft Azure L2 Search resources, services, and docs (G+/)
« Home > Storage accounts > neusqltstO1 - Blobs > iot-messages > all/2019/09/26/11/0_c9431556eabb48eb955d687c25ad87¢c7_1.json

~}- Create a resource all/2019/09/26/11/0_c9431556eabb48eb955d687c25ad87c7_1.json

Blob
M Home

A save 3 Discard L Download ) Refresh | [ Delete

[ Dashboard

— . Overview Snapshots . Edit blob Generate SAS
== All services l

FAVORITES 1 "vessel":"Leonora”,"bundle”:[{"from":"2019-089-26T11:26:12.6457630", "sum" :12.100000000000001 ,

.7348068", "sum_squares” :9.2908000020000827, "name "NO1 G/E FO FILTER DIFF PRESS","count”:18},
:13.6457630","sum":26.8,"t0":"2019-09-26T11:26:43.7340060", "sum_squares”:41.540000000000006 ,
DIFF PRESS™,"count"”:18},{"from":"2019-09-26T11:26:13.6457630","sum" :25.599999999999998,

.7348068", "sum_squares”:45.84, "name" :"NO3 G/E FO FILTER DIFF PRESS","count”:18},

<¥> Function App {"from":"2019-09-26T11:26:13.6457630","sum" :145.4,"to" :"2019-09-26T11:26:43.734006@", "sum_squares":1174.7000000000003,

"NO1 G/E FO INLET PRESS LOW","count”:18},{"from”:"2019-09-26T11:26:13.6457638","sum":130.5,

All resources "to":"2019-09-26T11:26:43.7340060", "sum_squares” :947.11000000000013, "name" : "NO2 G/E FO INLET PRESS LOW","count":18},

{"from":"2019-09-26T11:26:13.7435490","sum" :132.89999999999997, "to":"2019-09-26T11:26:43.8319040",

ﬂ e e "sum_squares”:975.73000000000013, "name"” : "NO3 G/E FO INLET PRESS LOW","count”:18},{"from”:"2019-89-26T11:26:13.7435490",

() Resource groups

5 App Services

g et sl schi e 452.0,"to":"2019-09-26T11:26:43.8319040", "sum_squares":334020.0, "name” : "NO1 G/E FO INLET TEMP","count™:18},
"2019-09-26T11:26:13.7435490","sum":2538.0, "to :357858.0,
&7 Azure Cosmos DB NO2 G/E FO INLET TEMP","count”:18},{"from":"2819-89-26T1
"+ "2R1Q-A8-2AT11-2A-A2 223188AA" "cum csanaras™ -2427482 A "nama" S .12y
@ Load balancers
-
Storage accounts Preview

“2 Virtual networks

@ Azure Active Directory
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Azure SQL database
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SQLQuery1.sql - az..as@mp.aau.dk (90))* + X
SELECT * FROM dbo.measurements WHERE vessel

Tables
System Tables
" External Tables
i GraphTables
- f# dbo.measurements
= W% Columns
wo vessel (PK, varch:
o name (PK, varcha
w0 time_from (PK, d.
E time_to (datetim«
B data_count (int, r
B sum (float, not ni
B sum_squares (flo
" Keys
" Constraints
Triggers
I Indexes
+ Statistics
f# MW100.Dim_Tags
HE MW100.Dim_Vessels
#H MW100.Fact_Values
Views
" External Resources
" Synonyms
Programmability
' Query Store
Extended Events
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i Results 2l Messages
vessel name time_from

i) Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:00:14.283
2 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:00:44.417
3 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:01:14.517
4 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:01:44.593
5 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:02:14.737
6 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:02:44.830
7 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:03:14.943
8 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:03:45.053
9 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:04:15.117
10 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:04:45.187
1 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:05:16.253
12 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:05:46.283
13 Helena NO1 G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:06:16.400
14 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:06:46.487
15 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:07:16.590
16 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:07:46.717
17 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:08:16.793
18 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:08:46.847
19 Helena NOTGI/E EXH GAS TC OUTL TMP HI  2019-09-30 20.09:16.937
20 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:09:47.037
21 Helena NO1G/E EXH GAS TC OUTL TMP HI  2019-09-30 20:10:17.123

NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1 G/E EXH GAS TC OUTL TMP HI
NO1G/F FXH GAS TC OUTI TMP HI

2019-09-30 20:10:47.253
2019-09-30 20:11:19.013
2019-09-30 20:11:50.083
2019-09-30 20:12:20.203
2019-09-30 20:12:50.273
2019-09-30 20:13:20.323
2019-09-30 20:13:51.407
2019-09-30 20-14:21 500

= | % o

time_to

2019-09-30 20:00:44.417
2019-09-30 20:01:14.517
2019-09-30 20:01:44.593
2019-09-30 20:02:14.737
2019-09-30 20:02:44.830
2019-09-30 20:03:14.943
2019-09-30 20:03:45.053
2019-09-30 20:04:15.117
2019-09-30 20:04:45.187
2019-09-30 20:05:16.253
2019-09-30 20:05:46.283
2019-09-30 20:06:16.400
2019-09-30 20:06:46.487
2019-09-30 20:07:16.590
2019-09-30 20:07:46.717
2019-09-30 20:08:16.793
2019-09-30 20:08:46.847
2019-09-30 20:09:16.937
2019-09-30 20:09:47.037
2019-09-30 20:10:17.123
2019-09-30 20:10:47.253
2019-09-30 20:11:19.013
2019-09-30 20:11:50.083
2019-09-30 20:12:20.203
2019-09-30 20:12:50.273
2019-09-30 20:13:20.323
2019-09-30 20:13:51.407
2019-09-30 20:14:21.500
2019-09-30 20-14:51 £30
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‘Helena' and name='NO1 G/E EXH GAS TC OUTL TMP HI' and time_from > '2019-09-30 20:00'

sum_squares

Quick Launch (Ctrl+Q)




Fault detection script
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O Search (Cerl+/) o add @) Refresh [ Legs [ Dslete Y= Properties
SETTINGS ~ "
= Application settings t Weblobs

Authentication / Authorization

Weblobs provide an easy way to run scripts or programs as background processes

& Backups
NAME TYPE STATUS SCHEDULE
Custom domains
U myScheduledWe...  Triggered Ready oo2Q====*
551 certificates
myTriggeredWeb... Triggered Ready nfa
@& Networking
myContinucusW... Continuous Pending Restart nfa
14 Scale up (App Service plan)
12 Scale out (App Service plan)
5% Weblobs
]
.lllll'i'nterreg EUROPEAN ® Y @
EXOPRODIGI

Baltic Sea Region FUND

EUROPEAN UNION




Alarms
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IMOnumber Script_run_time
9342396 2019-12-11T14:44:00.0000000
9342396 2018-12-11T15:44:00.0000000
9342396 2019-12-117T16:44:00.0000000
9342396 2019-12-11T17:44:00.0000000
9342396 2019-12-11T18:44:00.0000000
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alarm_reason

-, significant increase in tempera...
-, significant increase in tempera...
-, significant increase in tempera...

-, significant increase in tempera...

-, significant increase in tempera...

alarm_sensor
MO1 G/E CYL 7 EXH GAS QUTL
MNOT G/E CYL 7 EXH GAS OUTL
MO1 G/E CYL 7 EXH GAS OUTL

MNOT G/E CYL 7 EXH GAS CUTL

MNO1 G/E CYL 7 EXH GAS OUTL



Notification

-

Power Bi Python
e — | — — — —
o, = : Pre- Feature Statistic a; Amnalysis
A — m _— — ] Processing Extraction | . .
Machine Learning
Data logger Cloud | e T

Database Fault Detection

Dear Christian,

An alarm was raised in Leonora Genset 2 at 2020-09-14 13:05:00.
Responsible sensors: NO2 G/E CYL 4 EXH GAS OUTLTMP, NG2 G/E CYL 2 EXH GAS OUTL TMP
Please check the PowerBi report at hitps.//app.powerbi.com/groups/me/reports/6812e071-4d57-4923-ade9-1c98e2387 cBl/HeportSaction.
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Visualization

S

Email notification

Power Bi

Pl‘e—. Feahu:e New look off 7
Processing Extraction
Comments  [] Bookmans v 58 viewreited K Favorte (= s
Database Fault Detection un_time alarm_level alarm_sensor A | Y Filters
220 10:07:00 AM low NO3 G/E CYL 3 EXH GAS QUTL TMP
gensets 220 11:31:00PM  low NO3 G/E CYL 7 EXH GAS OUTL TMP s on s visus
Genset3 ~ 220 6:32:00 AM  low NO3 G/E CYL 7 EXH GAS OUTL TMP e
20 8:32:00AM  low NO3 G/E CYL 7 EXH GAS OUTL TMP is igh, medium. or lon
sensor 320 11:07:00 AM low NO3 G/E CYL 7 EXH GAS OUTL TMP, NO3 G/E CYL3EXH € | | siarm_resson
Multiple selections v 0.00 220 12:07:00 PM low NO3 G/E CYL 7 EXH GAS OUTL TMP, NO3 G/E CYL 3 Bxri ¥ | * ™"
< 2 alarm_sensor
Sensor measurements monthly period £ DYoo [EA
name ®NO3 G/E CYL 1 EXH GAS OUTL T... ®NO3 G/E CYL 2 EXH GAS OUTL ... ® NO3 G/E CYL 3 EXH GAS ... ®NO3 G/E CYL 4 EXH GA... ®NO3 G/E CYL 5 EXH G... ®NO3 G/E CYL 6 EX... ®NO3 G/ECYL T E.. Smname
700
600
500
400
o
]
=
5
300
200
100
0
Aug 23 Aug 30 Sep 06 Sep 13
time_from
Time slicer
Mon 17 Wed 19 Fri21 Aua 23 Tue 25 Thu 27 Sat 29 Mon 31 Thu 03 Sat 05 Mon 07 Wed 09 Fri 11 Sen 13 Tue 15
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Example

Auxiliary Engine 3
1
Back to report SENSOR MEASUREMENTS OVER TIME
N O th resho ld S b ro k‘ n sensor @NO3 G/E CYL 1 EXH GAS OUTL TMP @NO3 G/E CYL 2 EXH GAS OUTL TMP @NO3 G/E CYL 3 EXH GAS OUTL TMP @NO3 G/E CYL 4 EXH GAS OUTL T... ®NO3 G/E CYL 5 EXH GAS O... ®NO3 G/E CYL 6 EXH GAS ... ®NO3 G/E CYL 7 EXH G.
520

vV v v Vv

Difference in Exhaust Gas
Temperatures between
cylinder 4 and 5 exceeding
100 °C.

» General trend of increasing
deviation between cylinder
temperatures

» Vessel Manager notified
and troubleshooting with
CE initiated :

..|||I'..
Interreg

Baltic Sea Region




Thank you!

Sverre Patursson Vange
J. Lauritzen A/S

spv@j-l.com

EXOPRODIGI lead partner:

University of Turku

Ms. Elisa Aro, Research Manager
elisa.aro@utu.fi | tel: +358 50 505 8741
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