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Automated Yard Systems Compared
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Larger cranes (outreach and height)

Opex and capex costs are rising $ $ $ $
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Siemens Cranes Technology Conference

Higher crane and berth productivity demands
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Volume peaks are the most serious issue

10,000 moves per week 10,000 moves per week
4 x 7,500 TEU vessel calls 2 x 15,000 TEU vessel calls
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Unrealistic pressure for higher berth productivity?

CRANE
INTENSITY

Average number
of cranes per
ship

Former Maersk Line CEO:
250 berth moves per hour

4,000
moves in
24 hrs

~3,000
moves in
24 hrs

6,000
moves in
24 hrs

167 BMPH: “Very
good” performance

100-150 BMPH: :
by a good terminal on

Typical “good”
performance by a
good terminal on a
large ship

a large ship

250 BMPH:
“Once in a
blue moon

20 25 30

CRANE PRODUCTION - Moves per crar

Drewry Maritime Research | Siemens Cranes Technology Conference
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Capable to handle 3 mega-vessels each with 250 cmph

Yearly throughput 1,200,000 TEU per berth

No transshipment

Landside: 25% Rail

Landside: 75% Truck

Quay length 1350 m

No limitation in terminal depth

QC; twin, tandem, dual hoist, back reach, dual cycling; 50 cmph
RC; single lift, revolving trolley, 25 cmph

TEU factor 1.8

Average dwell time 5 days
5 high stacking all systems




Solid Port

= Detailed Characteristics Terminal

Avg QC productivity 50/cmph
Avg RC productivity 25(cmph
Quay length 1350m
# berths 3 P €
#QC 15 Waterside peak 750/ cRph
#RC 4 Rail peak 100cmph
TEU-factar 1.8 / \
Throughput per berth 1,200,000TEU 666,667contaipers
Total throughput 3,600,000TEU 2,000,000contairjers
Transshipment 0% O|TEU O|contairjers
Railvolume 25% 900,000TEU 500,000contairfers
Truckvolume 75% 2,700,000TEU 1,500,000contaifers
Gate opening hours p/d 14hr per day 260days p
Peakfactor Gate 1.40for both day and hou \ /
Peak hour trucks 577 cmyﬁ
Mean Dwelltime 5/days /
Stacking height yard 5
Maximum density ~
Peakfactor yard 1.30 Bigger vessels will result in a higher peak fag
TEU visits per slot 44.92yard \ \
Total TEU slots 80,1371TEU Required storage capacity
Width of rail terminal  |~~———8&trT_ including exchange area
Total area gate/buildings 12/ha in addition to the 1350 m quay
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= 5 Automated Yard Systems compared
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System A

ASC perpendicular with AGV-LIFT (most commonly used) and

AutoTug to Ralil (mixed traffic)

System Bl
DC-RMG with ALV (1 over 1) for all horizontal transport
Including transport to truck exchange area.

System B2
DC-RMG with AutoTug for Waterside and Rail, Truck handled
directly (mixed traffic)

System C

OHBC system with independent upper/lower crane and ALV for

Waterside and Rail operation. Truck handled directly

System D
RTG with AutoTug for Waterside and Rail (mixed traffic)
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Example YARD SYSTEM A




