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Berth assignment

The problem has been well solved since the 2000s

e Shipping companies make “calls’ (request services) with
o Time window
o  Ship characteristics

e Ports assign them to berths taking into account
o  Physical limitations
m  Ship length
m  Depth of segments of berth
m  Number of available cranes
m Reach and height of cranes
o Possible delays
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Typical solutions to the berth

Berth assignment : solutions

Tirge Petica » allocation problem include
- Space between ships

& Ship 4 : - Assignment of cranes to ships
£ i 1 2 Cranes Ship 51
3 gfgp 2 Cranes - Temporal leeway between
S ranes .
T ship 3 ships to manage delays
@ 1 Crane

Ship 2 Ship 6

2 Cranes 2 Cranes
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Solutions are computed taking
» INto account potential delays and
domino effects they cause.
---------- Leeway Is added to stop the
5 ‘propagation” of delays.

Berth assighment : delays

Time Period

Quay Line

....... 3 In this example if ship 1 is a little
> - 6 delayed, the domino effect stops
at ship 5.
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Berth assignment : cranes

Quay Line

Time Period

QC1

4 | 5

QL 2

QCB

QC4

1 m

Solutions also consider the
assignment of cranes to ships,
and the fact that cranes need to
be moved along the quay, cranes
cannot cross, etc.
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Inter terminal transfers

P T B In the port of Maasvlakte (Rotterdam) inter
7/ \\ 3 % .
p % .., terminal transfers can be made by truck or
, train.
12 e
' .\ Ronatdam . . :
E s @ Despite short distances, because there is a
\ ~
A & M very large amount of containers to move
N % % between terminals, there are long queues
NS @ % ~_ and containers may wait a long time before
&= .. being transferred.
== ostveormse
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Distances are small and

point to point transfer

. times are quite short in
theory..

Inter terminal transfers

PO

1km (Smin)

3km (10min)

; 2m (10min) s O -
Skm (15min) fiem (5min)
: MTRR
i O
: 1km (Smin) ]
\ RTR
> ITT Road Connection
C=> ITT Rail Connection

l !

Hinterland Rail Connection
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But the volume of
NI\ containers that can
3 be moved is small
- : § due to ports layout
| ¥ which results in
o limited
throughput

Inter terminal transfers

Jerome Monta, Unsplash
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Inter terminal transfers

Berthing needs to be done
with a overall view that
minimizes the number of
inter terminal transfers of
containers.

It is similar to airports where
you want to Llimit inter
terminal transfers of
passengers as monorails
have limited capacity

Terminal B
55 54

53

51

Monorad Stop

i

. Terminal A
Monorail

27 28
25


http://co-enzyme.com

— "‘r'I.‘
T iy

A — -' ‘.‘:'  Sag - ‘ '
\ [l PN e ' :
hohe. "T*«ﬁff’:.’-"-\pg "B

- o o)




"‘—fg — {—D]D[::" The movement of containers
. e - within the yard needs to be
—— = —— | efficient for ships to stay at

L — 1 A quay as little as possible.

Yard organization

= I = I Faster unloading and loading
- B - = means more capacity to
Al i il : I service more ships and better
customer service.
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Yard organization

Studies have shown the unloading time is more or less proportional to the
number of containers, the distance to the storage point and the number of
cranes at work.

7
3 O Observed
£ 24 :
I O Estimated by f_SHIP
£ / =) E 18 - M Estimated by f_QC
2
= 12
(=] / = 5
=) 3 g 6
4 g . i Hil
R =] x5 Qc#(1 2|1 21 2|1 2 3|1 2|1 2 3 4
Ship ID AC SE AM NL AR NS



http://co-enzyme.com

Berthing needs to take into account the location of the storage and the flow
of containers in and out, to minimize the time spent at quay

NNER ; g\ |

=3

Yard organization

{



http://co-enzyme.com

Yard organization

Also needs to be considered the
capacity of yards and the fact that
piling containers on top of each other
slows downs the loading and
unloading as yard cranes need to move
many containers before getting access
to the one they want to send to the ship

Stack 1

p k p/i p dow
ement

Il

4 Truck Lane
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