Cargo Handling Systems Management
Introduction

Introduction to cargo systems and handling

Shipping industry value chain
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Cargo Handling Systems Management
Introduction

Classification of cargo ships

® Bulk carrier (Dry bulk)

C a r g O * Container ship

* RO RO ship
® Tanker (Crude, Product, Chemical)

t y p e ® Gas Tanker (LNG, LPG)

* General cargo

e Liner
¢ Charter (Tramp)

Trade
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Tankers
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Tankers
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Liner Trades - Containerization

Liner Trades - Containerization

Topics:

Liner trade routes
Liner shipping
Container ships
ISO Containers

Container stowage




Cargo Handling Systems Management
Liner Trades - Containerization :

Liner Shipping — Container fleet

Container fleet: g?

‘-‘U?

Size Jan 08 1 =)
{000 Teu) No. Teu
Feeder <1,000 1,231 718
Handsize 1,000-1,999 1,158 1,635
Intermediate 2,000-2,099 675 1,702
Panamax 3,000-4 999 716 2,820
Post-Panamax 5,000-7 999 424 2,525
Large 8,000-9,999 144 1,229
Very Large 10,000+ 9 115
Total 4,324 10,662

Source: Drewry Sl July 2008

Source: GOV Container Handbook
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Liner Trades - Containerization

Container ships — key terms

Dimensions:
LOA
-Beam
«Draft
«Air-draft

Capacity:

-TEU, FEU
-Displacement
-Deadweight

-Gross and Net Tonnage
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Cargo Handling Systems Management
Liner Trades - Containerization

Containers

Standard Dimensions (feet)
Breadth 8 feet

Height options Length options Other Lengths
8.0 not common 20 Standard 45 feet

85  Standard 40 Standard 53 feet

9.0 not common

95

Hi Cube

11




Cargo Handling Systems Management
Liner Trades - Containerization




Cargo Handling Systems Management
Liner Trades - Containerization

P N e L Lo L

— T —

"IIIIIIIII”Ig‘ s




Cargo Handling Systems Management
Liner Trades - Containerization

30,480 RGS
61,200 LBS
! 3,740 KGS |
- 8.245 LBS

= 1 IR - '

Subu 307 007 9 [ el

v [ bl o

Owner code Check digit Country code lTYPO code
Size code

Product group code Reglstrén on number

Source: GDV Container Handbook 14
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Liner Trades - Containerization
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Liner Trades - Containerization

Containerships — Bay plans

Bay 53/54

16 14 1210 0% 06 40200 01030507 0911 1315

Bay 55

16 M 121008 06 040200 DTO30S0T @911 1315
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16 M 121008 06 040200 01030507 0911 1315

a 20" container in the red-colored slot: 531212

a 40’ container in the blue-colored slot: 540788

a 20" container in the green-colored slot: 551184
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Liner Trades - Containerization

Containerships- Securing below decks
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Liner Trades - Containerization

Containerships- Securing on-deck

Twistlocks

O | Lo
2" Tier
O] [T]
Automatic,
v ) il Self-Locki:g
O | O] Twistlock
1* Tier
Standard,
o1 [ Twistlock
| ~ Deck or Hatch Top ‘
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Liner Trades - Containerization

Containerships- Securing on-deck
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Liner Trades - Containerization

Containerships- Securing on-deck
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Cargo Handling Systems Management
General Cargo and RO-RO

Topics:

Ship layout

Stowage considerations
Volume and weight
Stability & stress
Cargo protection & security
Causes of cargo damage

Cargo plans

Cargo securing

Deck cargoes

Heavy cargoes

RO-RO ships and cargoes

Car Carriers

Readings 1.1, 2.1, 2.2
Video: RO-RO Safety
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General Cargo
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General Cargo and RO-RO .
General Cargo

General cargo ship — traditional layout

14,200 tons DWT

S~~~

,
B P

s TWERN DECK MO 8 TWEEN DECK MO 208 TWEEN DFCX NO 1
A — HOLD NO. & i HOLD MO 2 HOLD MO 1 I
M= g )
Larr \Unousir
PEAK BOTTON
D MATCH ENGINE HATCM HATCH waTCH MATCH
O $ CAMNG NO._4 nO 3 NO 2 "o 1
Source: hitp:/waw.globaisecurity. orgimilitaryisystems/ship/oreak-bulk-comp_htm
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General Cargo and RO-RO =
General Cargo Ships - Tweendecks

Source: UK P&l Club
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Cargo Handling Systems Management
General Cargo and RO-RO

Use of Dunnage:

» protect cargo from moisture

* assist in ventilation

» evenly spread the load of heavy stows
* provide separation of cargo.

* secure cargo by filling in broken stowage
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General Cargo and RO-RO

General Cargo — Planning for stowage

Stability considerations:

*Weights — top/bottom —— oy , pE—
. : .'ql_‘:" TN ”'“"7__1*0 oo (_~) g
List —
*Trim —
Top weights c"“ °B : |
reduce stability - | \ Bottom weights
T1 17 1T 1 — improve stability

/ '
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image: www.ship-technology.com
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Cargo Handling Systems Management
General Cargo and RO-RO
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General Cargo and RO-RO

General Cargo — Planning for stowage

Distribution of cargo:

*Avoid stress

28
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General Cargo and RO-RO

General Cargo — Planning for stowage

Some causes of cargo damage/loss

Protection and security of ° improper handling during loading and discharging
* rubbing and chafing with ship structures or other cargo
cargo: _ :
+ temperature fluctuations during the voyage
» contamination with other cargo
*» dust and stain
* moisture, rain, fresh or sea water
+ rats, mice and other vermin
+ crushing under the weight of other cargo
» reaction with other cargo

* heat

* inadequate securing against shifting
* theft

hitp://waw.nkkk.com.sg/CargoSurvey.htm

29
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General Cargo and RO-RO

General Cargo — Planning for stowage

Cargo stowage plans

Additional considerations:
*Port sequence
*Maximize number of hooks

STOWAGE PLAN SIS NEWBANK LOADED  LIVERPOOL 23rd July
FOR Freemume & Adelaid Capt. J. P Robinson
B =

15l




Cargo Handling Systems Management
General Cargo and RO-RO

General Cargo — Securing

Ship’s motions ¥ <
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General Cargo and RO-RO

General Cargo — Securing

Use of timber to secure cargo

shoring

b\

bulwark

cargo on
deck

reinforcing

\J

bulwark

tomming

32



Cargo Handling Systems Management J
General Cargo and RO-RO .
General Cargo — Securing

Other methods:
*Eliminating voids e 9

. . ' lashings
-Skid prevention ot 7«\_1

-2
Lashing F* i
d gl
= twesn deck /; s

Documents: R .+

-Ship’s Cargo Securing Manual
*Marine Orders (Aus)

«IMO Code of Safe Practice for Cargo Stowage and Securing
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Source: UK P&I Club
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Cargo Handling Systems Management
General Cargo and RO-RO

General Cargo — Deck Cargo

Check:

Stability

*Access to safety equipment
*Access to working areas

*Adequate securing

Source: UK P&l Club

35
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General Cargo and RO-RO

General Cargo — Deck Cargo
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Cargo Handling Systems Management
General Cargo and RO-RO

Check:
-SWL of cargo gear

-Load limit of deck
-Stability of vessel

-Adequate securing

hittp:/waw.ownership.defengiish/doanioads-phoios. him

37
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General Cargo and RO-RO

Source:http://www.dieselduck.ca/images/UsS_cCole/findex htm
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General Cargo and RO-RO

RO-RO Cargo

39
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General Cargo and RO-RO

Hatch  Crane
; Cover
Hoistahle l

Stern Joor

e

-‘4_.-.._;;_» v T Shell Door
) . Car Deck

Bulkhead Door

Ramp Cover

Side Ramp
Stern Ramp
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Cargo Handling Systems Management
General Cargo and RO-RO

OLO) kX

Trailer securing equipment

41
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General Cargo and RO-RO
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Cargo Handling Systems Management
Bulk Carriers v
Bulk Carriers

Readings 3.1 and 3.3 Topics:
*Tramp trades

*Bulk cargoes

*Bulk carriers

*Bulk cargo hazards
+Loading/unloading
*Publications




Cargo Handling Systems Management
Bulk Carriers

Main commodity groups

* Nearly 50%
¢ Crude oil, products, gas, coal

Energy Trade

e 13%
* Cereals, refrigerated food, fats, fertilizers

Agricultural trade
*21%

Metal industry trade & e el o S

* 4%

Forest product trades
* Timber, paper, pulp

Other industrial . 9%
materials * Cement, salt, alumina, chemicals

* 3% (probably 50% by value)
» Textiles, machinery, vehicles, consumer goods

Other manufactures

Dota Source: Clarkson Research Studies 2004
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Cargo Handling Systems Management
Bulk Carriers

Shipping market segmentation

WORLD SEABORNE
o - TRADE pu B

=

Big Cargo Parcels Small parcels
Difficult Cargo Parcels
Bulk Cargo General C‘mgo

L1 VoG 2

BULK FLEET h . ‘ [LINER FLEET
OWNED WNED
BULK LINER
FLEET FLEET

t WORLD MERCHANT :
FLEET

Source: Martin Stopford, Maritime
Economics: 3™ edition 1997 45
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Cargo Handling Systems Management m
Bulk Carriers : g
Bulk Carriers — typical cargo hold

Cross deck strip

Topside

Corrugated
transverse
bulkhead

~ F i
| [ 1%
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| | ANY N 8 |
.A | N\ \ N "’,_‘,-
A5 .Y \ \ — ’
4 \ > N \ - ‘n \d -
s b 4 et /
4N (I / \ -

NN T brackets | ~U | Source: UK P&I Club
Side shell e
.ﬁ' frames

Double bottom
ank
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Cargo Handling Systems Management
Bulk Carriers

Bulk Cargo Hazards

Flammable
Inadequate Corrosive

trimming or Self-heating
securing

Cargo
liquefaction

Chemical

Cargo shift
High density hazards

Improper
distribution

Dust
Toxic fumes
Asphyxiation

Structural A Hazards to
damage personnel

Ships’ ballast water may transport harmful organisms

— — d e -~
2% 2
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Bulk Carriers

Structural damage

Cargo Distribution:

Shearing and
Bending
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Shore Facilities

Shore facilities — Bulk cargoes and containers
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Bulk Liquids (Petroleum)

Readings: 5.1 -5.7, 6.2

Topics:

Tanker construction

Cargo handling equipment
Pumps and piping

Inert gas system

Crude oil washing system
Hazards

Marine pollution

51
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Bulk Liquids (Hydrocarbons)
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Cargo Handling Systems Management
Bulk Liquids (Petroleum)

Sources of ignition

* DIRECT HEAT

* MECHANICAL SPARKS
 ELECTRICAL EQUIPMENT
* STATIC DISCHARGES

53
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Bulk Liquids (Petroleum)

Things that must be right:

-Ship/shore interaction
-Cargo monitoring

«Ship monitoring
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Cargo Handling Systems Management
Chemical and Gas Tankers

Chemical tankers

Cargo containment:

Independent tank not part of the hull

Integral tank part of the hull

Gravity tank may be independent or
integral

Pressure tank independent tank for high
pressure

95
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Cargo Handling Systems Management
Chemical and Gas Tankers

Cargo Tank T s
materials:

RILTRTIY

56
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Chemical and Gas Tankers

Heating coils:




Cargo Handling Systems Management
Chemical and Gas Tankers

Tank environment:

Inert gas used is nitrogen

«Toxic vapors returned ashore
via vapor return line
*Thorough gas freeing required
prior to entry

*Tanks cleaning is very

important

58
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Chemical and Gas Tankers

hitp://www.ships-info.infa/merchani-ships.htm

Read the following article on IMO website:
CARRIAGE OF CHEMICALS BY SHIP

http://www.imo.org/home.asp?flash=false

59
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Liquefied gases
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LNG — Liquefied
Natural Gas

LPG — Liquefied
Petroleum Gases

Chemical Gases

A S S
SRR AR P (e

Methane, some
Ethane

Butane, Propane,
and mixture

Ammonia

Ethylene

Vinyl Chloride

Butadiene
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Chemical and Gas Tankers

Cargo Handling Systems Management

Gas Uses

Methane
Propane
Butane

Ethylene

Propylene

Butadiene

* Burned for power generation
* Piped into homes for heating and cooking

* Household heating
 ‘Autogas’ used for vehicles

 Bottled as fuel for cooking and camping
¢ Petrol component, aerosol propellant

* Primarily an intermediate in the manufacture of plastics
(polythene)

* Mainly used to make polypropylene

¢ Used to produce synthetic rubber
*Small amounts used to make nylon

62
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Chemical and Gas Tankers

Vlnyl ChIO rlde e Used to make PVC

* Used to make nitric acid for fertilizers and explosives
» Refrigerant gas for large plants

Ammonia

» Water purification, disinfectant

Ch IO rl ne * Used in paper production, dyestuffs, paints, medicines,
textiles etc

63
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Chemical and Gas Tankers

Image source: UK P8I Clud
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Chemical and Gas Tankers
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Image source: UK P8I Clud

Fully pressurized ships:

«Type ‘C’ tanks (17.5kg/cm2 pressure)

+High pressure requires thicker tank wall

*Increased weight

*Tank shape limits optimum use of ship
volume

-Small ships carrying LPG and ammonia

Semi-pressurized ships:

*Type 'C’ tanks (5-8 kg/cm2 pressure)
*Require refrigeration plant and insulation
*Temperature of -48 degrees C

*Reduced tank thickness

-Provides cargo handling flexibility
«Optimum for LPG, vinyl chloride,

polypropylene and butdiene
65
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3200m' coaotd PG camse with oyinoncal tanks
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Fully refrigerated ships:

+Mostly type ‘A’ tanks (0.28 kg/cm2)

+Good space utilization

-Designed to transport large quantities of
LPG and ammonia

+Working temperature is minimum -50
degrees C.

Ethylene ships:

-Predominantly type 'C’ tanks
-Ethylene carried at -104 degrees C
«Thermal insulation and re-liquefaction
plant installed

-Can carry LPG

66
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Chemical and Gas Tankers

LNG ships:
3,200 m' Coxt 196 camr with cylnancl ks Membrane system or type ‘B’ tanks
= -Fully insulated
B s s s 1. -LNG carried at -162 degrees C.
15,550 e s LI camb *Not economic to liquefy methane on-
board hence boil-off vapors are used as
_ELE A P s ) S fuel for ship
= IS

78,000 M LPG AT rwith Typa-A tanis
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