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Digital transformation by terminal automation
technology in maritime operations
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China Communications Construction

Subsidiaries

Fortune 500 ‘ ENR Ranking
Over 60

No.103 1st in China

2017 Revenue
¥482.8 Billion

Covers Countries & Regions SASAC Annual Evaluated

Exceed 150

12-year A

World’s  Port, Road and Bridge Construction & Design Company;
Biggest Dredging Company
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China's International Project Contracting Company; Design
Largest Company; Thruway Investor; Merchant Fleet

WS
"\

\ \\\\.\6\\\\-\\“\\\\.\.\ Lt

iEiReEErmIEEA  ZPMC SMART SOLUTIONS GROUP



Shanghai Zhenhua Heavy

1885-2018 ‘ Production Bases Overseas Branches

Century-old 10 24

Product Spreading Port Machinery Market share

Countries & Regions | Covers Terminals for 20 years

100 300 Over 70%

World's Largest One of the Heavy Equipment Manufacturers
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Modern Port Logistic Chain
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Port intelligentization in meeting global challenges
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Solution

Port Master Plan J

Port Information J
Port Automation J
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Planning &

Simulation

‘,‘ D tII

Comprehensive Capacity & Equipment Design
planning Operation Analysis & Selection

o S

Cargo Handling Simulation &
Process & Operating Emulation

Procedure Design
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http://www.microsoft.com/learning/en/us/certification-overview.aspx
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Solution

Port Information J

g

Port Automation J
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Other Applications

elLTE @ Trunking eLTE @ Unlicensed
+ Licensed frequency (400MHz,1.4G, 1.8G) + Unlicensed frequency (5.4 GHz, 5.8GHz)
« Data/voice/video, all-in-one + Easy deployment

+ High performance  Better performance than Wi-Fi



Data Center



One Monitoring Platform guarantee the Whole Process
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e'whole port via cameras

JT5 Quayside
Road CCTV Gate CCTV COTV
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Key elements of Smart Port
o hally So%

BIGGER VESSELS BROADER ALLIANCES FEWER SUNTABLE PORTS CAPACITY COMSOQLIDATION

——

Stowage
Planning Process

FiEiREEE\WER ZPMC SMART SOLUTIONS GROUP



Port Community System

Without PCS With PCS TERMINAL INTERFACE
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Solution

Port Information J
Port Automation J
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Quay Side Transportation Yard Storage
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No. Terminal Type of CaRane System Qty. Status Remark

1 Xiamen Automated Termianl (COSCO) STS/double trolley EZ-Siemens 3 Handover automation terminal/AGV
2 [Qingdao Terminal Automated Handling System STS/double trolley EZ-Siemens 7 Handover automation terminal/AGV
3 |YangsShan Stage IV Automated Terminal STS/double trolley EZ-Siemens 10 Handover automation termianl/AGV
4 [HPH Saudi Arabia IPS Terminal STS EZ-Siemens 3 Handover remote control

5 |HPH Pakistan SAPT Terminal STS EZ-Siemens 5 Handover remote control

6 |HPH Oman OICT Terminal STS EZ-Siemens 4 Handover remote control

7 Ningbo Mei Shan Container Terminal STS EZ-Siemens 2 Handover remote control

8 |HPH Thailand HLT Terminal STS EZ-Siemens 3 Handover remote control

9 |HPH Mexico ICAVE Terminal STS EZ-Siemens 2 Handover remote control

10 [HPH Pakistan SAPT Terminal STS EZ-Siemens 3 Handover remote control

11 HPH Saudi Arabia IPS Terminal STS EZ-Siemens 2 Handover remote control

12 |[APMT TM2 container Terminal STS/double trolley EZ-Siemens 12 | In Commissioning |automation terminal/ShC
13 [HPH Panama FCP Terminal STS EZ-Siemens 3 | In Commissioning [remote control

14 |HPH Felixstowe Terminal STS EZ-Siemens 2 | In Commissioning [remote control

15 [YangsShan Stage IV Automated Terminal STS/double trolley EZ-Siemens 6 | In Commissioning |automation terminal/AGV
17 [Ports of Auckland, New Zealand STS EZ-Siemens 3 | In Commissioning [remote control

18 |Ningbo Mei Shan Container Terminal STS EZ-Siemens 4 | In Commissioning |remote control

19 [HPH Thailand HLT terminal STS EZ-Siemens 3 | In Commissioning [remote control

20 HPH Pakistan SAPT Terminal STS EZ-Siemens 3 | In Commissioning [remote control

21 HPH Oman OICT Terminal STS EZ-Siemens 2 | In Commissioning [remote control

22 Qingdao Qian Wan Container Termnial STS Retrofit/EZ-Siemens | 1 Handover

23 [Shanghai Hudong Container Terminal STS Retrofit/EZ-Siemens | 1 Handover

Remote QC Project List
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(Ca ntilever)
Interact with AGV

7615

Dual 20ft on
the shore

Automated
(container)
truck

Accurately
pick up and
put down
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Yard/QC Automation with ARMG/STS

Yard Automation with ARTG

1|\'lerminal Location Project Period

ame

1 IHIT HongKong 2011.09 - 2014.07 |]ARMG(24) Retrofit
FICT N .

2 |(Ph asel) TianJin 2013.07 - 2015.02 ARMG(3) |Retrofit

3 SIPGZCT Shanghai [2015.09 - 2016.11 ARMG(2) |New

Terminal . . . Crane

Name Location Project Period Number Type
1 |SIPG SECT |Shanghai|2016.02 - 2016.12 |ARTG(3) |Retrofit
2 HLT Thailand [2017.01 - now ARTG(10)New
3 IMSCT Ningbo [2018.01 - now ARTG(24) New

4 |Vado Ligure |Italy 2015.09 - now ARMG(14) New
i ARMG(14)
I5 [TSPGC TangShan [2016.07 - now STS(5) New
le TM2 Morocco 2017.01 - now STS(12) New
. ARMG(32)
7 KPCT2 Abu Dhabi 2017.10 - now STS(11) New
Adani . . ARMG(24)
NS Vizhinjam India 2017.12 - now STS(8) New
g [ICT TianJin 201803 -now  ARMG(31) Retrofit
Phase2) :
10 DCT Dalian  2018.08 -now |ARMG(3) [Retrofit
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ZPMC SMART
PORT SYSTEM
ON KHALIFA
PORT,

ABU DHABI




Automated
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AGV
DELIVERED | (olel]

| Xia Men

Quantity 4 AGVs 18 AGVs AGVs 80 AGVs
Driving System SIMENS ZPMC ZPMC ZPMC
Control System ZPMC ZPMC ZPMC ZPMC

Power Pack Hybrid Full Electrical Full Electrical Full Electrical
Battery Type LFP LFP LTO NCM
Battery Brand LI YUAN LI YUAN TOSHIBA GSY
Re;};f:;ﬂng Opportunity Charging Opportunity Charging Battery Swap

iEiReEErmIEEA  ZPMC SMART SOLUTIONS GROUP



Fully Automated Container Terminal

Terminal . . . Crane
Name Location Project Period Number Type

STS(16) [fastest
ASC(58) |the world
SIPG SDCT 2015.07 - 2017.12 212010 ‘7he jargest singl
07 - 12 AGv(80) argest single
S Phase4) Now is Stage 2 ASC(88 ACT in the world

SIPG SDCT
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Project Overview - XOCT
v' Coastline: 447M

v' throughput: 700 thousand annually
v' Mar. 2013 — Mar. 2016

v Parallel layout with quay side

v

Both automated and manual STS crane

can work together for the same vessel

& One Berth with 3 QCs, 18 AGVs and 16 ARMGs
Go-live on Mar 12t, 2016.
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Project Overview - QQCTN

v Coastline: 2088M

v" throughput: 5.2 million annually
v Jun. 2015 — May. 2017

v’ 22.5 months implementation

v' 25.9 Moves/hour on go-live day

v 42.9 Moves/hour maximum

Phase 1 (Go-live) Phase 2 (Design) Phase 3

IREREERENEEEEEREEERE

Phase 1: Two Berth with 7 QCs, 38 AGVs and 40 ARMGs

Go-live on May 11t 2017.

Phase 2: Two Berth with 9 QCs, 45 AGVs and 18 ARMGs

Contract signedsen.8ep;2048:oLunons crove



v’ 7 berth with 2350 meter coastline, the throughput annually is 4 million (initial) / 6.3 million (final).
v" Initial phase is consist of 16 quay cranes, 80 AGVs and 88 ARMGs. (Achieved in 2018)
v Final phase is consist of 26 quay cranes, 130 AGVs and 120 ARMGs.

v Go-live on Dec.10t, 2017. All system and equipment are in operation by initial phase.

iEiReEErmIEEA  ZPMC SMART SOLUTIONS GROUP



- - i -
QTR ] o vl

S i B e

& LS
LigF L mi ez Lk

Shanghai Yangshan Phase IV automated terminal







Planning
&
Simulation

System
Integration

Operation

@ &
Maintenance ‘
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TOS(Terminal Operation System)

T U

ECS(Equipment Control System)

: QCMS VMS BMS
Control i (Quay Crane Management System) (Vehicle Management System) (Block Management System)

Level

! STS-ACCS NS RTG/RMG-ACCS

E (Automated Crane Control (Navigation System) (Automated Crane Control

: System) System)
Execution ;

Level
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; Quay Crane PLC AGV PLC Yard Crane PLC



LTI Remote Monitoring
& Diagnosis System

ws®

ammsEEEEEEEEE,,
ant® Ly
Y

Remote
Control

Reefer
Monitoring
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Operation & Maintenance

ZPMC Global Remote Monitoring Center

v Real-time monitoring of equipment

v Fault prediction and preventive maintenance based on big data

v Providing real-time remote support services for global users
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Partners

TOS

Scheduling
Module

Automatic
Electronic
Control

More
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STRATEGIC COOPERATION MOU SIGNING WITH NAVIS

ON 19™, SEPTEMBER, 2016
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STRATEGIC COOPERATION MOU SIGNING WITH MICROSOFT
ON 29TH, SEPTEMBER, 2016
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STRATEGIC COOPERATION MOU SIGNING WITH MOFFATT & NICHOL
ON 2nd, August, 2017
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TEAM MEETING WITH OUR PARTNERS
ON 4™, AUGUST, 2017
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ZMMN TEAM MEETING WITH OUR CUSTOMERS
ON 8T, DECEMBER, 2017
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ZMMN TEAM MEETING WITH TIANJIN PORT
ON 15T, AUGUST, 2018
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ZMMN TEAM MEETING WITH KPA
ON 29T, OCTOBER, 2018




Contact Us

ZPMC Smart Solutions Group

Add.: 3261 Dongfang Road, Shanghai, P.R.China
Tel.: +86 21 58396666
Fax: +86 21 58399555
E-mail: SMARTSALES@ZPMC.COM
Official Wechat :
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