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New Challenges Posed by Full Automation Of Container Terminal
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Brief Introduction of Qingdao Port Fully Automated Container Terminal
 BESLFESRIK2088K, IKIFR-20K, MKIEIRNNBA, RiTEFEEEEN
520/3TEU, BJ5EH24000TEURZ LA EAGAE
* Quay length of 2088 meters, water depth of - 20 meters, planning to build

six berths with the designed capacity of 5.2 million TEU, berthing 24,000
TEU ships
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Brief Introduction of Qingdao Port Fully Automated Container Terminal

« BBk =HRERIR, —HB20B3F10EEs, 2017FsBIRABIEE, A
BIEBatm, 388B8aiSs5|E, sEEEEINERD

* The first phase was started at the end of October 2013 and put into commercial
operation in May 2017. It is equipped with 7 automatic quay cranes, 38 automatic
guided vehicles and 38 automatic high-speed stacking cranes.
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Qingdao Port Fully Automated Container Terminal
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Main advantages of fully automated container terminal

- EEIMERBEELNEENS
* Main advantages of fully automated container terminal
&AL Labor Saving
PKIEE AN Reduce Operating costs
FEEER Improve productivity
4B 52 Safe and reliable
- T BEINMR Energy saving and Environmental
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New Challenges Posed by Full Automation Of Container Terminal

- SLEfBFK! Layout Planning
-AGVIZ{TX1&%1T AGV area design
2T FE X 11T Reefer area design
HMERBIZEXIEIR 1T Landside external truck reverse area design

« T#1%1T Civil Construction Design

SmEEEIEXK N FET T Z Requirements of Ground bearing
capacity(Standard) and Construction process

FESLEEmEZESK Standard of terminal surface flatness
B AIISREEH (. ASE) How to control uneven

sedimentation of terminal(Standard)

MBEFEERLZER T T Z ASC track flatness and
installation & construction technique
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New Challenges Posed by Full Automation Of Container Terminal

- 1IRF121T5HE Equipment design and manufacturing
FHhEfEEESK Manufacturing accuracy requirements
FHIENIEZESK Manufacturing stiffness requirements
B 52 4R N S FR/EE Principles and standards of reliability
“OJ 4PN A 2EFR Maintainability and maintenance-free

s ITEGF &SN IT system development & testing
FOREEEZ , FFAMEE K Intelligent algorithms development
REF:iEO%Z, MR BEEBEC Many interfaces and long testing cycle
ATERZEFIZ 1T IT infrastructure design

- T4 ZZE Industrial control network security
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New Challenges Posed by Full Automation Of Container Terminal

- BNV I ZiRFE181T Automated Process Flow design
-BaMtiRFE Automation process
HEIA SR BEIZ LT Yard stacking strategy design

- ITHEE N ARBLIE Project Management and staffing

-Z AN MEAETE Coordination management of multiple
suppliers

- NRFETBEIKIE skill Level of Personnel
« ZEETH Safety Management

ARBT N TEFEAFPEEX New Challenges Posed by Unmanned
Equipment

LIT

LIT

- ANBFNERLE Absence of human perception
o SEIEEEAESEIASI Missing of Container Twist Lock

I
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New Challenges Posed by Full Automation Of Container Terminal

R ESSry=y =g
-ARRMIREREIRGEEA (SEIMEREREESVBIERN)
Personnel post setting and function description (adapted to automated
production process and management mode)

-ARFE R
FHEMARZERN] Establishment of Compensation System
NEIZEFI R EBIJiZ & Corporate Structure and Departmental Settings
WA ERERE AR B S = T SEIL B SHIRESLRER?
-How to achieve higher terminal efficiency under the

background of large-scale ships?

gpusn

Staffing and training
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How to achieve higher efficiency under the background of Megaships?

 MGREARBULFEEE Trend of Mega Ships
RIS 2 AirFaRI R BYEESEFEAANE Mega Ships with Over 20,000 TEU
NI O B ENREERE GBS S Higher and Higher Requirements for
Port Handling Efficiency

A SIBEN{UIFTE Need to Develop High Efficiency
Automatic Quay Crane
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How to achieve higher efficiency under the background of Megaships?

- BESEEIUBINTREENR S

* Quay Crane Structure and Parameters of Qingdao Port
Automated Terminal
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=SB MLETR High-efficiency automated STS

- SR ERNERET R ESENHEERRR
Effective control of spreader is the most effective way to
improve operation efficiency
-EMENIERZAI A TSI mERINItES, (BRENAE
B5mp_EOverseas ASC users use mechanical methods to achieve rigid
control of spreaders, but can not be applied toQC
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=SB MLETR High-efficiency automated STS

FURAXHEREXEENSERNINEN=EZ B, FERETIN 22
7875 It is proposed to replace the existing three-phase asynchronous
motor, reducer and wire rope drum with large torque and low speed
permanent magnet motor

EEATMEMBEBEE/NE L, WMo E/\ S5, x=2%
SCINT R ERBREEE] The hoist mechanism is moved from the
engine room to the main trolley, thus realizing the separable eight-rope
structure, and ultimately realizing the effective control of the spreader.




=Bt HFm High-efficiency automated STS

w/\ERELERS
eight-rope anti-swing
structure

LI il

SCIIXmERIEREEE, LR
Ultimately realizing the effective control of
the spreader and anti-swing
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The Optimization Direction of Fully Automated Container Terminal

- IRABEMUBLATERRAAIEREM/KF  Promoting
the Intelligent Level of Terminal Operating Management
System of Automated Terminal

» 1=F5GIARSCIEIZIE R E i SHEEE\ Using 56
technology to realize DC bus power supply mode of track crane in
yard

o KENGZEHREWTNZESE Intelligent Monitoring System for
Large Equipment

o YIBERM B ELEFESES Internet of Things Visual
Monitoring Platform

- SiEEHREIREB BRI Automation of reefer plug-in and pull-out
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