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Tier il / Process
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Common Structural Rules for

Requirement

Bulk Carriers and
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\ Class Rules

>
Tier V/
\

Applicable Industry Standards &
Codes of Practice
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COMMUNITY OF EUROPEAN SHIFYARDS' ASSOCIATIONS

Four Tier Structure of SCF Provisions
A

GBS - SOLAS Ch iI-1 Reg. 3.10
= Mandatory SCF Requirements

|
|
il

|

MSC/Circ. 1343 = Guidance on the
Information to be Included in a SCF

i

SCF Industry Standard (IS) = Industrial Principles
for Access and IPR Protection incl. Content Definition

SCF Unified Interpretations (UI) = Models for
Practical Implementation (Procedures)

= IS defines principles that should be noted by IMO (MSC 96)
= UI provide technical details for Archive Centers / SCF users
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%1 1021.db - default_viewport - default_group - Entity
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Patran 2011 64-Bit 11-0ec-13 15:26:5 MaE002
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z CHB8-9 Passage deck CH1 Bow Acceleration
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' i : i bt S
" A i3 A ' @O
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|
CH10-12 Accelerations CH6-7 Hopper CH2-5 Tank Skirt
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L IVH
T 0KH
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Figure 3 General arrangement of LNG JAMAL and location of sensors
a) Measured data (Channels)
CH-1 Vertical acceleration in bow
CH-2to 5 Stress on tank skirt (port/starboard/fore/aft)
CH-6to7 Stress on hopper knuckle (port/starboard)
CH-8 Stress on passage deck (port)
CH-9 Stress on passage deck (starboard)
CH-10 to 12 Acceleration at midship (vertical/transverse/longitudinal)

a) Strain gauge on hopper‘:knua'cie .

b) Long-base strain meter below upper deck

Figure 4 Fitting of sensors during construction

H 8. Gastech 2005 (K. Sato, Long-term Fatigue Monitoring For LNG Carrier) 23
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Figure 1 Profile and plan view and of MV OOCL Europe 8063 TEU Container Carrier

1,2,3
4
e F _(ONDECK)  § (ON DECK) & 6 6
=/ !
£ (LOWER) £ (LOWER) 6 6
4
I 6 (ON DECK) 6 (on DECK) 6 (ON DECK) i « TR GERATTiE
: : ER DISPLAY UNI
‘ 6 (LOWER) 6 (LOWER) 2 : SIGNAL CONDITIONING UNIT
- 3: UPS
- 1,235 7 4 : ZENER BARRIER BOX
B (LOWER) B (LOWER) 5 : JUNCTION BOX
I B (oN DECK) B (ON DECK) 5 (ON DECK) 6 : LONG BASED STRAIN GAUGE
7 : ACCELEROMETER

Figure 2 Arrangement of long base strain gauges for Hull
Stress Monitoring System installed on the test vessel

H 8. SMTC-074-2008 (H.C. Yu etc., Full Scale Measurement of
Large Container Carrier on Far East - Europe Route) 24
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Figure 17 Spectra of VBM and Correspd.nd_ing Time Histories
of VBM 1n the Mediterranean Sea

Hi#: SMTC-074-2008 (H.C. Yu etc., Full Scale Measurement of
Large Container Carrier on Far East - Europe Route) 25
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ASSET INTELLIGENCE MONITORS AND ANALYZES A WIDE VARIETY OF EQUIPMENT

= ¥
s
* GPS ' « Air conditioning
+ Navigation systems « Refrigeration
» _Control systems
\ -= .
+ Controllable Pitch Propellers
+ Torque meters ,
« Steering systems * Reverse osmosis
+ Steam evaporators
o 15 N T - p ‘:llu
S - oAl
* Ballast management  « Reduction + Main propulsion diesel engines +  Waterjets Compressors
systems gears + Ship's service diesel generators + Fin stabilizers + High pressure
¢ Qily water ¢ Transmissions * Emergency generators * Thrusters ¢ Medium pressure
separators + Low pressure
* Sewage / gray-water ﬂ * De-ballast
systems COMPpressors
+ Ballast water !
treatment systems «  Fuel & lube oil » Gas turbine main engines Fuel flow  Tanks levels Additional data inputs
systems * Gas turbine generators meters » Fuel oil * Fluid Analysis / SOS
+ Purifiers + Auxiliary gas turbines + Lube oil *+ Visual (manual) inspections
* Service &transfer + Gas turbine starting systems » Cargo * Additional / aftermarket sensors
pumps o » Ballast (bearing, oil condition, vibration, etc)
Other auxiliaries
* Waste heat boilers + Feed & booster pumps * Specialized

Hi B8 http://www.esrgtech.com/marine-solutions/total-vessel-monitoring/

+ Chill water pumps
» Cathodic protection + Deck equipment

+ Seawater service & fire pumps

equipment

27
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O Structural Lifecycle Management (SLM) may require
extensive data transfer but standards remain
fragmented

* Navies are developing in-house standards
v"HCM - Hull Condition Monitoring 2.0 standard for hull data

* No clear standard yet

O Structural health monitoring currently is a double-
edge sword for SLM

Can monitor many parameters (temperature, strain, water
properties, magnetic tests etc.)

* How to fuse with models to make better decisions?
- Data to decision challenge

* Active research, but slow progress in this field )8
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New architecture of a preventive
management system (CBM)

SHIP SHORE
s N 4 | B
oM | Aveytcs
LAN y
Ship motions =
Trend analysis
Engine and Cloud AB i
COMPONENts Inmarsat of based normality
parameters others detection
I NN 74 Damage
PMS ] OpbZ /’ daihcas
Ballast syst. — m— Performance
report
Automation & Database .
control systems B Data quality
management
Datacentre :
Vibration & noise Protection &
encryption
Thermography — _
Rights
Oil analysis =—— management
- 4 < J

Safer and Cleaner Shipping

H8) Tripartite 2015(10816-178) DIACSOE I T—A2IZETBTLEU MRS, 31
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