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Legislative Assessment for Safety Hazards of Fire and Innovations in Ro-ro ship Environment

&

LASH FIRE

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement n2 814975

“To provide arecognized technical basis for the revision of infernational IMO
regulations, which greatly enhances fire prevention and ensures independent
management of fires on ro-ro ships in current and future fire safety

challenges.”
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Ship Integration

Containment

Significant reduction of the most probable ignition sources and improved
management of fire hazards in ro-ro spaces, including provision for automatic

screening and risk-based loading support

CFIS, Conference on fire safety at Sea, 28 June 2023, Pula (Croatia) \ 3



PN\ CFIS
Background W 2023

lgnition Prevention

8-A Automatic screening and management of cargo fire hazards
8-B Guidelines and solutions for safe electrical connections
8-C Fire requirements for new ro-ro space materials

90% of all ro-pax fires originate in cargo (vehicles and cargo units).

Cargo is everything from brand new to poorly maintained, rebuilt or unsafe.
Fire hazards are not screened.

Except Dangerous Goods, cargo is not loaded considering potential hazards
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> Hazard identification and database construction

> Assessment of cargo identification technologies

> Assessment of sensors for fire ignition preventionidentification

> Fire hazard matching and mapping

Stowage planning tool and visualization aid

Appropriate placement of monitoring systems based on hazard map and screening
methodologies

g} Integration with firefighting control Centre
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Stowage Planning Tool (SPT) @ggg

 The SPT is the software component that implements all the features
described in this presentation:

« Scoring: Taking advantage of the risk assessment based on historical data, a risk score
value is assigned to every single cargo unit.

« Cargo Distribution: Algorithm supporting fire hazard management that proposes an
alternative placement of the units in order to reduce the overall risk (according the

score value). .

Suggested stfowage plan
\
? |
External SW from operators Stowage Planning Tool
¥ 3

Score of suggested stowage plan
o [Altermnative stfowage plan]

SNG,
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€

Cargo Fire
Hazard DB

FSI
GISIS
LF WP4
Ship Op
ForeSea
RISE
EMCIP
Others

Classification and
standardization

=

Filter and select

€
-
®
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- Dangerous goods units* F-ri;luency S ?enty Clal;lgo Risk
START index index ndex
Dangerous goods Flammable 4 )
Incidents per year ‘ solid 8
. Dangerous goods Flammable
L 3 2 6
16 liquid
1 \ 4 Dangerous goods
” . . Miscellaneous dangerous 3 1 3
w Fire Cargo Hazard Ship cargo data from Fleet data from IHS substances and mi%IeS
: Database (FCHD) operators Markit Dangerous goods Corrosive 3 i 3
. substances
| | | | I | | | | | | Dangerous goods Explosive 3 1 3
H;HWBHEBX g Dangerous goods Gas 3 1 3
L. Frequency of occurrence
When the incident occurred . i . _ . _
. Frequency Severity Cargo Risk
Cargo unit
on p?5§age index index Index
- Reefer unit 4 2 8
. Conventional Vehicles — Bus 3 1 3
—P( Severity Index (SI) ) ( Frequency Index (Fl) ) Conventional Vehicles - 5 .
Truck 3
Special Vehicles -RV 2 2 4
Unloading \ 4 Conventional Vehicle — Car 2 2 4
4%  Departure ,( Risk Cargo Index (RCl) ) Special Vehicles - Tractor 1 1 1
. New energy vehicle — ; ] ]
Electrical vehicle
Special Vehicles - Trailer 1 1 ]
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Get list of

) More units?
units

Cargo

ek Calculate
distribution Return score

global score

algorithm DB |

External SW
from operators
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YES = RSa=2

Get RISK idx =
A FREQUENCY e
. - and SEVERITY :

indexes

Risk
Assessment
DB

FREQjdx, SEVERidx

Cargo
distribution
algorithm DB

{rearby units}

v MO

Get updated = 0 RS = {RS} ar
RS value aark YES
F 3

YES

MO

RS.add(RS+x)
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Data models of underlying databases

EB MT_FIRECRIGIN2 R ALLOWED_CARGO_TYPE | |EB MT_DECK_TVPE P DECK_DEPENDENCY R MT_DECKLOCATION
245 uid TEXT 13 id_deck INTEGER | | g5 uid TEXT| 125 1_deck INTEGER [® - - = > | aig wied TEXT
ABC origin TEXT 8 ALLOWED. DG_CARGO i cargo_type EXT| |noc name TEXT| |#ec id_deckLocation TEXT mec description  TEXT
@ = = 123 id_dependentDeck INTEGER
' FB MT_DG_CLASS 123 id_deck INTEGER ' *
H
+ | g uid TEXT aBE id_dg_class TEXT H
H h
! |aec description_class  TExT o|oc packsge typs  TEXT :
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: : | rguid TEXT K e pE— o 123 number  INTEGER sec id_ship  TEXT 125 frame_start INTEGER 135 idx INTEGER AR uid TEXT —— L TEXT
: ] 3 fe¢ description TEXT| _* 123 1d_deck TeGeR * - L7]Ree name TEXT e deseriprion TEXT oo frame.end MTESER REC description EX REC location EX REC description TEX
H : 3 o = 123 d_lane INTEGER ~o7 |mecidtype  TEXT o% 123 spacing  INTEGER P d
; B = .- 1 -
H K A . PR MT_DG_STATE 123 frame_start INTEGER e 5F . v H 123 greaterEqualThan REAL 123 separation INTEGER e~ _ N
' h : . Agg uid TEXT 123 INTEGER P o N 3 H ..
: ; , K il ﬁama,ena. .- ”‘ g ' S oA s E | : 123 lowerThan REAL RBEC from TEXT - | B w1 Locanon
! K ; K ABC description TEXT| < ¢ - . f - - ! Y : L
' . B K pa - LT S B SERVICE_UNITS Al uid TeXT ' \ H ngg uid TEXT
. . . K L e P e R 135 id_service |NTEGER|  |#oc description  TEXT H K '
. . - .- , ' " .
P CARGO_UNIT ; . - .- ' , / AR5 id_cargo_unit TEXT - . | B EB Cargolndexes R MT_FIREORIGIN1 R MT VHD_ALARM fBE description TEXT
. . s .- . K - - - v | ' - - =
PR o Bl - -7 - : 4 : 123id_deck INTEGER| - | E0 MT.yHD_ALARM | | . : apc id_fireOrigini TexT [ fRgid TEXT At uid TEXT
Roc type TEXT L P H ;. h 123 INIT_id_lane  INTEGER [* 15 uid TexT ' K : o .g. .
123 height ReaL| L PP : . K 123 id_lane INTEGER pr—— : \ ' #ec id_fireOrigin2 TEXT| - =="" lnec origin EX ABC description TEXT
- Pid - - - scription TEX 1 -
123 length REAL[#" - It H 123 INIT frame_start ~ REAL|g . - ST H ' : 123 FreqQccur REAL [*
123 weight REAL| -7 .- 123 frame_start REAL : \ H
REC dg_class TExT|Y L 123 INIT_frame_end ~ REAL ' S : 125 FreqOceurhiM REAL . ER MT_COMPATIBILITY
x - H N P
B dg_state TEXT|[*® 123 frame_end REAL : ' E 123 Frequencylndex INTEGER el BB MT FIREORIGINZ R Compatibilities |
Aoc dg_packing TEXT ________————__—- B LANE K _ - -®[123id_connection  INTEGER : K : 123 Severitylndex  INTEGER = s uid TEXT
A8t dg_package TEXT — - s e 123 RSO INTEGER | ' : 193 Riske ty Index. INTEGER A4 uid TEXT 123 riskScorel_A INTEGER |@ - - = ]
125 flammable INTEGER [@ - _  uid - 123 INIT_RS REAL > | : RiskCargolndex . - 1231 INTEGER 123 compatible INTEGER
AR -5 7 SERVICE \ : ' . AEE origin TEXT riskScore) B
125 requiresConnection INTEGER - A id TEXT| _--7 123 RS REAL : 123 RiskScorel INTEGER ~ X - -
& --- - - . ' ~ 123id tibility INTEGER RBC description TEXT
123 id_deck INTEGER Temeell L ° 123 id_deck INTEGER S »* | ABC loading_status TEXT 133 uid INTEGER ' : .. id_compatibility
P INTEGER ~[123 frame_start  REAL s K aBE alarm TEXT Aec id_service type  TEXT A | e
123 frame,_start REAL [*. _e| 123 frame_end REAL .’ . ABC timestamp TEXT 123 id_layout INTEGER . : s B8 Severityind
1o frame end REALl, EBMISHP.PARTS | =7 |1zt clinestort - REAL) poc feedback e setimestomp  TEXT| L) sveynde FR RS_BasedOnDeckAndCompatibility
. . . e N ’ -, . y_|
123id_connection ::EEEE e A5 uid TEXT iz :::f;; " m:;‘:; ’ K 123id_route INTEGER Lo 135 idx INTEGER B MT_DECKLOCATION
123 id_route N N : ! - - REC description TEXT o
L s s, |ee description TEXT . .. P \ — 123 GER -
123 portOrigin INTEGER . Sy A9C id_ship_part  TEXT ”’ 0 ERMTES) IR EMENISTVRE . 123 completed  INTEGER - RBC description TEXT R0 INTE e - - - | g5 uid TEXT
123 portDestination  INTEGER . Tl H . . AR5 uid TEXT - - L e OtherDeck TEXT —
. -~ H ; . - K R sHIP ABE human TEXT ] AeC description  TEXT
b ~. : B P REC description TEXT| -7 . 123 compatible INTEGER
. - H h L’ L - ‘ aggimo  TEXT REC ship TEXT
8 VOYAGE . .. ' .‘ o It " R MT_SERVICE_TYPE I P p—— 123RS REAL
175 uid INTEGER K% T .‘. .,' o Pt et Agg uid TEXT T fectype  TEXT
> ~ -7 - TEXT - w
123 id_route INTEGER ~ “r‘ B SHIP_ELEMENTS e .- - ABC description "
125 portOrigin INTEGER N - pr— INTEGER .‘,-‘ LT Yy '
. . .- '
123 portDestination INTEGER . i .- - N :
123 pax INTEGER @~ _ . 123id deck  INTEGER .- et . '
123 distance REAL b A 123id lane  INTEGER .7 =T Y 7 MT_SHIP_TYPE
~el ~ 123 frame_start INTEGER Lot - . . s
- . .- - N g i
.. . [1frameend INTEGER T .- ST EREe . :
b « |RECid_type TEXT - e ” BB TEST_INDEX #BE description TEXT
~ B - .- Ang id_test EX -
R . LT PP a5 id_cargo_unit  TEXT je—| 7 uid TEXT
Tl 58 ROUTE - 123 RSO \NTEGER Aocid_service_type TEXT
13juid  INTEGER[* 123 RS REAL fec description  TEXT

ABEC description TEXT
B departure  TEXT
recid ship  TEXT
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123 id_layout TT

123 nurnber T1

REC name WI

7N\ CFIS
WY 2023

ll\\

aecid type TT
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CARGO : ore decks to Return cargo External SW
DISTRIBUTION ' process? distribution from operators

More
swappable : Swap units
units?

Swap reduces
risk?

Get Swapping
information

Cargo
distribution
algorithm DB

Consolidate new
location
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Execution finished in 8.8818283258514484297 seconds
PS G:\TEMP\LASHFIRE\SW> &

initialization of module: db

Connection successfully

end initialization of module: db

initialization of module: error

end initialization of

initialization of mo

{'Parameters’: {'S : 'Distribution’, 'ServiceDescription’: 'Distribution®, 'Ship’:
ror': 8.4, 'Sep X': 6, 'Sep ¥': 3, 'IsTest’': True, 'timeout’: 2880, 'IdTest': 'T3 5'}}
end initialization of module: cfg

initialization of module: input

Read 27 units...

Found @ invalid units. Units being removed:

Found 27 valid units: 4881 4862 4083 4984 4885 4806 4887 4088 4980 3081 3802 3083 3884 3
2085 2 2087 20088 2089

setCargoUnits: :Transaction executed successfully!

end initialization of module: input

Now accessing entrypoint for use cases...

Implementation of CARGLOLSIEIE =

ey cer vl INIT RS: 46.0 --> After cargo distribution: 38.75
starting Rse calculat} ypdateService: :Transaction executed successfully!
units read from CARGOJ _ . .
units written to servl Generating output files...
moveUnitsToServicelnid e - T - o
Setting RS8 values...

Starting RS calculation stage...

setINIT_RS::Transaction executed successfully

Loop for deck 2 starts

Loop for deck 3 starts

g: /TEMP/LASHFIRE/SW/1a

IT RS: 46.8 --> After cargo distribution: 3

“updateservicar rTransaction executed succassfuldyt -

Generating output file

1]

Execution finished in 38.61000466346741 seconds
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Visual Inferface

‘asssssssnsnsnnnnn®

>

= LASH FIRE STOWAGE OPTIMISER DASHBOARD A e
o v CARGO
L GLOBAL DECK 2 DECK 2 DECK 3 DECK 4
“....................
< o .
Planring DECK 2 o . s uCLCL
Booking no L]
Max cap. 700 Lnm MDG 2 Checked in 430 . DK 2 -
- <2
L ]
Max width. ocm  AFV 18 Loaded 0 . 75% " _—
Reg.no. Q, = ow Medium High ﬂ] Optimize placement
Max hgt. 12m 10 g : 300 142 8 :
Tot, 640 LnM Tot. cargo 450 " ’l
....................l‘
“‘............-..... ....-.....-.....:.....-.....-.....-.....-.....-.....-.....-.....-.....-.....-.....-.....-...........--....
BRLRNY hs e = = - L i
s Pl g [ 51 v e e N | O | N 30051 W 35 ]
L]
=g J (o (> (s o7 07 W 07 60 107 Yo o7 7 0 s (> (o v (o oo v (o> (o (07 N o 07 W s (e (o o (> e [ (s o (g o
. = - - = 5 —
2w &R 2] === ' | 2 { N 0 = 30 =1 {0 = 200 =3 | I | I 0 53 = v
L] - -
o % ] < T A itas Al F
M : = = = .
v = 3] J ] bl %] % L] o b
g - . y
2 o A o Jome v vmoffre e Jfome vme vmefome e o)  omoff e )
L ] -
° %, | | =
.......l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.....l.._;..l........“
Type v v BookinglD v~  Reg. v Commodity ¥ L v H v WGT TOT. ¥  GOOD5TOT. ¥ DDGG v DESCRIPTION DECK LANE 5LOT v
conv.Truck €@ [ 63990244  AA7744 78828 17 4 12,5 8 21 € AEROSOLS | Flammable 1 1 1
Conv. Truck . 67074470 B74BXF NADSY 17 4 1= 19.631 Fish/Fish products 1 L 5
Reefer unit )I(' 67072379 KFEE76 DF458 17 4 12.5 15.160 Clothes 2 2 21
Conv. Truck . 67074470 B74BXF NAQS7 17 4 12.5 19.631 Fish/Fish products 1 -3 5
Reefer unit * 67072379 KFEBY6 DF458 17 4 125 15.160 Clothes 2 2 21
conv.Truck € [l 63990244 pa7744 78828 17 4 125 8 21 € AeROSOLS | Flammable 1 1 1
Conv. Truck . 67074470 B74BXF NAOS? 17 4 1Lt 19.631 Fish/Fish products 1 -3 =
5 Conv. Truck B c07a4a70  s74BXF NA097 17 4 12,5 19,631 Fish/Fish products 1 3 5
. — .
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« The software has been successfully tested when it comes to the implementation of the scoring
feature and the subsequent cargo distribution in order to reduce the overall risk in terms of that
score value as an application of the risk assessment based on historical data.

« Due to heterogeneous taxonomies and formats of the data sources and lack of public availability,
periodic updating of the data that involves the risk assessment is not easy.

« Except for Dangerous Goods, there is a lack of detailed information concerning the cargo, which
prevents the development of more sophisticated risk assessment of the units and, therefore, a
cargo distribution with less risk.

« Integrationwith a fire propagation simulation model
» Distribution of units so that they create kind of barriers in case of an eventualignition

« The software can provide accurate information of the location of certain cargo type, which is @
very useful information for fire-fighting

« The maximum benefit in terms of risk reduction comes when final cargo distribution matches the
loading plan proposed by the software. However, the amival profile of the units is unknown,
situation which drives to confinuous changes over the optimum distribution and to a final
distribution that probably has higher risk than the initially generated.
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