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With Shared Aspirations and Joint Efforts

e

....:i!@??!..ugi!nr"-L-- = - = !Lis'ih“l"!! nlnqmmnm ;ﬂgn,._;;;!g

e —
a\m !! = ....ms;- a"“,l E!il - o s
z ----mlmm = e - . e
- g 5 - - -

w“ﬁ%*"‘i%%* : = et e o

-

.
-
.

-~

.

.
-
-
-

o

.

-

o

—r

.

L. . ol M €« .
1o 1 %%%%%%%%%%%%% *?* o ﬁ*“"“ e - . .
- L ,% o - ﬁ.%
7,‘- . h; G o
= . ﬁe;—l‘vﬂfsﬁﬁw .
. - .

- :51’__@%"‘"_._,%;:.... '5:,' - w - -
- - .4_?*_ ‘%:;‘g..g_,.i . i
- e e o 1‘%.?;» -
e _,u_{.f -‘__\f‘“»...,ﬁ
E s

*

-

-

e



s IR I

4

Overview of Ports
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Ports are pioneering infrastructures of strategic

importance in providing services. As a crucial link in

requirement for high - quality “Belt and

cooperation.
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ntering the 21st century, we have witnessed an unmistakable trend of global
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verview of Ports

“Attaching greater importance to seeking strategic development of the
marine industry, accelerating building world-class marine ports”
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= SHANDONG PORT GROUP Qingdao Port
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Huangdao Oil Port Area
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Weihai Port Area
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ingdao Port ranks as the
the second-largest foreign

Qianwan Port Area

EROEX

Dongjiakou Port Area
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Qingdao Port
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Weihai Port A .
/ eihai Port Area Eﬂ37$7‘5ﬁ5 ;Eﬁz 1 28/|\
| 37 square kilometers...... 128 specialized deep-water berths
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the highest route density
223 container llner routes among northern Chinese. ports
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Ez&ﬂ;ﬁ‘g . Qianwan Port Area 400,000-ton ore 450,000-ton crude berths capable of
Dongjlakou Port Area terminal oil terminal accommodating the world’s
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i No matter how large ships are in the world, Qingdao Port has the corresponding berths to accommodate them. EUIEINES DS
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In 2023, Qingdao Port completed over 700 million tons of cargo throughput, the fourth largest in the world, and handled over 30 million TEU containers,
ranking fifth globally.
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Qingdao Port
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— Internationally Leading Smart and Green Port
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Since its establishment, Shandong Port Group has always put the objective of becoming an “internationally leading
smart and green port” on top of the “Five International Leading” development objectives. Qingdao Port has
consistently upheld this objective, comprehensively planning the “general blueprint” for the construction of a green and
smart port.
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Internationally Leadine Smart and Green Port
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Internationally Leading Financial and
Trade Center

EFRRSCRI TR S
Internationally Leading
Industry-city Integration Zone
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Internationally Leading Cruise Culture
and Tourism Destination
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Qingdao Port
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__Leveraging Innovative Technologies: Empowering Clean and Low-Carbon Development

Through Green Transformation

Focusing on the strategic goal of dual-carbon

SIS E FIREGIISEIRIS SE R RS SEEeENE

Pt - Ensure cleaner energy . . .
Optimize transportation modes STructures Provide low-carbon energy supplies Establish exemplary green brands

BRI E202345 5 2028545

mEEOWS

CHINA PORTS & HARBOURS ASSOCIATION
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In alignment with dual-carbon goal, a comprehensive “Zero Carbon Port” development plan that prioritizes
environmental protection has been formulated. To develop a resilient green port to the highest standards, efforts have been
made to optimize transportation modes, ensure cleaner energy structures, provide low-carbon energy supplies, and
'\ establish exemplary green brands. j
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Leveraging Innovative Technologies: Empowering Clean and
Low-Carbon Development Through Green Transformation

(=) FRENTUFSRIGE DR E

Further Promoting the Battle to Prevent and Control Pollution
p— SEELVIE 3
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Establishing a Clean Cargo Collecting and Dispatching Model
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Establishing a Diversified and Efficient Modern Energy 8§
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Further Promoting the Battle to Prevent and Control Pollution
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Dust Control Measures
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We have implemented stringent controls over dust emissions in the port areas, ensuring compliance with the “Six 100%"” requirements for bulk cargo
operations and in construction sites. Considering the bulk storage cycle, we employ a dust control model combining “material covering + crusting agents +
water spraying” . Besides, we have constructed 13 kilometers of dust control fences and 22 washing stations, and equipped the port with over 80 new
energy vehicles for cleaning and watering. By 2024, the three key dust indicators have declined over 30% compared to those in 2022.
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Qingdao Port
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Further Promofting the Battle to Prevent and Control Pollution
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Emission Control of Volatile Organic Compounds
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Vapor
recovery in the
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Vapor recovery in
truck loading lines
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The loading dock and truck loading lines are equipped with 18 sets of oil vapor recovery units, achieving a processing
capacity of 20,000 cubic meters per hour. These units are projected to capture more than 3,100 tons of oil vapor annually,
significantly reducing pollutant emissions.
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Further Promoting the Battle to Prevent and Control Pollution
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HSE Compliance in Wastewater Management
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We are firmly committed to the principle of “separating rainwater from wastewater” and equip the port with two domestic wastewater treatment plants and over 20 units for treating
dust and oil-contaminated wastewater. Annually, we recycle approximately 1.2 million tons of treated water, resulting in a cost reduction of RMB 6.5 million in water expenses.
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Qingdao Port
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Further Promofin %jam e fto Prevent and Control Pollution
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Environmental Emergency Response Capability
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A pilot project for handling marine oil spills has been established. We have built environmental emergency
resource reserves with high standards. We conduct regular emergency drills to ensure resource sharing and
coordinated action. This has significantly enhanced our capacity for environmental emergency response.
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Leveraging Innovative Technologies: Empowering Clean and
Low-Carbon Development Through Green Transformation
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Further Promoting the Battle to Prevent and Control Pollution
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Establishing a Clean Cargo Collecting and Dispatching Model

(2) tESTEAEREERPR
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Establishing a Diversified and Efficient Modern Energy Sy
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Qingdao Port
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— Establishing a Clean Cargo Collecting and Dispatching Model
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ontainer Sea-Rail Intermodal Transport

Q ingdgo Port boasts 83 container sea-rail intermodal routes and 50 inland ports. Si
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Qingdao Port
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— Establishing a Clean Cargo Collecting and Dispatching Model

— 45 3 v O S =
AFTHREEmE
lean Transportation of Dry Bulk Cargo
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In 2023, the volume of dry bulk cargo transported via railway and waterway reached 118 million tons, accounting
for 86.6% of the total. This shift has eliminated 3.9 million truck trips, subsequently reducing on-road carbon

, emissions by 1.2 million tons. {
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Qingdao Port
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lean Transportation of Oil Products
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We have developed an extensive long-dlstance plpehne network spannlng 972.3 kllometers, covermg 60% of Shandong S large-scale
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Leveraging Innovative Technologies: Empowering Clean and
Low-Carbon Development Through Green Transformation

(=) FRANTFSEERBUREN

Further Promoting the Battle to Prevent and Control Pollution

(D) HEEFSHEUSRIERE

Establishing a Clean Cargo Collecting and Dispatching Model

(2) tESTEAREERPR

Establishing a Diversified and Efficient Modern Energy Systén
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Establishing a Diversified and Efficient Modern Energy 8§
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Qingdao Port
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Establishing a Diversified and Efficient Modern Energy System
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omated Terminal with “Zero Emission”
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We have pioneered the world’s first fully automated container terminal powered by “hydrogen + 5G”, featuring entirely electrified
equipment with zero emissions. By integrating wind, solar, and hydrogen energy technologies, the bridge crane operations have achieved an
impressive efficiency of 60.2 units per hour. This innovation has earned us the distinction of being the first port in China to attain the “Double
Five-Star” rating in both the smart and green categories.
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Establishing a Diversified and Efficient Modern Energy System
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Comprehensive Demonstration Zone of “Hydrogen-Powered Port”
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nationwide powered vehicles powered automated rail crane
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Focusing on the key research and development initiative, “Hydrogen for All”, we have established the first hydrogen refueling station in
the port nationwide. We are pioneering the pilot application of hydrogen-powered vehicles, featuring the industry’s first hydrogen-

powered automated rail crane, and piloting Automated Guided Vehicles (AGVs) using hydrogen energy, with a total of 68 hydrogen-

energy equipment units. Moreover, we have commenced the construction of hydrogen-electric tughoats, which are slated for completion
and oneration bv 2008
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Establishing a Diversified and Efficient Modern Energy System
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Qingdao Port
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omprehensive Promotion and Application of New Energy
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Bridge crane PV
system
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Wind energy
planning
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The port areas are orderly advancing photovoltaic and wind energy planning in a coordinated manner to establish a “zero-
carbon” terminal. Currently, we have constructed and are developing photovoltaic systems with an annual power generation
capacity of 15 million kWh, and are planning for 4 large wind turbines that will generate an additional 70 million kWh

annually upon completion.



RT3

Qingdao Port

u BIEETTSAI Ve el i

Establishing a Diversified and Efficient Modern Energy System
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Oil-electric hybrid” tugboats
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The level of energy cleanliness continues to improve, marked by the deployment of “oil-electric hybrid” intelligent tughoats. We
have established 5 battery swapping stations and promoted over 400 electric vehicles. Additionally, we are comprehensively
advancing the electrification of high-power fuel machinery, including reach stackers, forklifts, and mechanical loaders.
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— Establishing a Diversified and Efficient Modern Energy System
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ignificant Advancement in Shore Power Applications

«Illl“l““““':
i}

T L S

BiEfSEFH
High-voltage shore power
applications for ro-ro ships

= .' Q‘I'I -
SEARERFR
High-voltage shore power
applications for container ships
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200 million yuan was invested in the construction of 20 sets of high-voltage shore power and over 60 sets of low-voltage shore power systems, achieving
100% coverage across all berths. This initiative has greatly enhanced high-voltage shore power applications for container ships, with power consumption
reaching 6.23 million kWh from January to August in 2024, a remarkable increase of 235% compared to that in the previous year.
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— Establishing a Diversified and Efficient Modern Energy System
202345 EFHEALLIXRI66%, 520196 EH13MERR
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In 2023, the proportion of clean

= S bERHEN1.850E, $:20198E FiE15%

energy utilization reached 66%, an increase of 13 percentage

points compared to that in 2019. The direct carbon dioxide emissions for every 10,000 tons of
throughput are now reduced to 1.85 tons, marking a 15% decrease since 2019.
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Leveraging Innovative Technologies: Empowering Clean and
Low-Carbon Development Through Green Transformation
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Further Promoting the Battle to Prevent and Control Pollution

(D) RS EHENERERD

Establishing a Clean Cargo Collecting and Dispatching Model

(2) tESTRIERNEERPR

Establishing a Diversified and Efficient Modern Energy Systér
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Establishing a Diversified and Efficient Modern Energy 8
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Establishing a High-Qualify Green and Low-Carbon Demonstration Zone
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The three subsidiaries of SPG Qingdao Port, QQCTN, Qingdao Port Dongjiakou Ore Terminal Co., Ltd, and QQCT have
been granted the honorable title of “Asia-Pacific Green Port”, showing the continuous enhancement of the port” s green

development capabilities.
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Establishing a High-Ouality Green and .Low-c'arbon Demonstration Zone

 'EEOT BRRE
Garden-like Port
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To create a better environment in port areas, the SPG Qingdao Port has established pocket parks and developed key scenic
spots, with an investment of RMB 210 million in 2024 to construct a “garden-like port” characterized by “flowers thriving in
three seasons and greenery flourishing throughout the year”.
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Establishing a High-Quality Green and Low-Carbon Demonstration Zone
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Ecological Port
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We have implemented the “conversion of ports back to the city” ecological protection project, and systematically
advanced the renewal and transformation of old port areas through functional replacement, business restructuring, and
ecological restoration, aiming at establishing new urban landmarks.
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Focusing on Development Quality: Ensuring Safe and Efficient Development through Smart Technologies
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QINGDAO-PORT.NET Yuheng J
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We are concentrating on four major digital scenarios of containers, dry bulk cargo, general cargo, and liquid bulk based on the “QINGDAO-PORT.NET” and “Yuheng”
platforms. By transforming and upgrading traditional industries, we aim to achieve breakthroughs in key core technologies, enhance service levels and management skills,

improve production efficiency, create an intrinsically safe environment, and strengthen external environmental response capabilities, ultimately building a smart and
resilient port.
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Focusing on Development Quality: Ensuring Safe and
Efficient Development through Smart Technologies
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Digitalization driven to enhance intelligent service caf
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Technology empowered to create an efficient autom@ate
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Reliable digital intelligence: Securing the safefy_4¥
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Digitalization Driven to Enhance Intelligent Service Capability
BIZEMFRRANERESE

Build an Internationally Leading Integrated Ecological Port
ZeBE¥ae
“QINGDAO-PORT.NET”
Platform

BZOFERSAE, eIFiXENRNG, MREEER. MBESFhAINEE, TMFESTIMIEE.

We have established a port service company, built innovative coordination mechanisms between customs and
ports, and expanded nine major functionalities, including intelligent tracking and the “Ship Port Connection”,
thereby achieving specialized operation of the platform.
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Digitalization Driven to Enhance Intelligent Service Capability
BIZERBMTHERES
Build an Internationally Leading Integrated Ecological Port
zziﬁﬁq%f:'?
“QINGDAO-PORT.NET”
Platform
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B Currently, the platform has completed the registrations of more than 10,000 enterprises, more than 400,000 individual users, and
more than 300,000 vehicles, achieving an average annual online payment amount exceeding RMB 800 million and a 95%

digitization rate for import documentation.
B RE—uVI S MBS E SRR, . YS573IERYEIER
AIPMHGEFEESHH, VLD A10%LAE.,

B We offer one-stop business processing and information inquiry services, reducing processing time from 4 hours to 5 minutes and

saving logistics costs by over 10%,
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Digitalization Driven to Enhance Intgl&gent Service Capability
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Build an Internationally Leading Integrated Ecological Port
EBERS
“QINGDAO-PORT.NET”
Platform
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B By integrating port supervision and production resources, we facilitate a seamless inspection process, saving 20
hours on single container inspections and enhancing logistics turnover efficiency by 30%.

u D:I})\éi*ﬁﬂ'!lkmiﬁ (GSBN) XIRtEIRSMILE, 1=HXRERALNHEOSKEHRENRYEE24),
i,

B Furthermore, we have joined the Global Shipping Business Network (GSBN) blockchain service network,
employing blockchain technology to shorten the time for picking up imported containers by 24 hours.
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Digitalization Driven to Enhance Intelligent Service Capability
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Cloud-edge Collaborative Intelligent Platform—*“Yuheng” Platform
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Build the industry's first digital twin simulation port for all cargo types
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Create a “Pocket Port” that offers a comprehensive view of the entire port on one

IasTIASFa T EERMES

Build a specific industrial internet

screen and effectively manages the entire region on one network platform for ports
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Focusing on Development Quality: Ensuring Safe and
Efficient Development through Smart Technologies
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Digitalization driven to enhance intelligent service caf

(2) RlEeE, TiSHABMAEk
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Technology Empowered to Create an Efficient Automated Terminal
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Globally Leading Automated Container Terminal
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B BhRRESHEFRST, AEIELERIE
By "hERE" .

We have established the world’s most advanced and efficient
automated container terminal, breaking world records
consecutively ten times. It has won China’s Top Ten Scientific
and Technological Advances in Intelligent Manufacturing, the
first prize of the Shandong Provincial Science and Technology
Progress Award, and the special prize of the Qingdao Science
and Technology Progress Award, etc., providing a “Chinese
solution” for the construction of automated terminals.
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Technology Empowered to Create an Efficient Automated Terminal
ZHIMMERBEBLEHESEERRA-TOS

An Intelligent Management and Control System for Fully Automated Container Terminals (A-TOS)
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Qingdao Port
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Smarter algorithms, richer functionalities, advanced architecture, agile operations, and user-friendly interfaces,
focusing on service upgrading and efficiency enhancement.
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Technology Empowered to Create an Efficient Automated Terminal
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Smart Terminal for Dry Bulk Cargo That Encompasses All Processes, Systems, ai

RMEREFES,2RE. 2FR. 2ANHRTHREEEL,

We completed the transformation of China’s first smart terminal for dry bulk cargo that encompasses all
processes, systems, and equipment types.

SERROXIEIHFR, 3252 J/RIBMNUAHE, SEMBZ7FMEILTS. 200=5EE=IBEIMLIETT,
R TElEWES. TZHRIESRNMERE, AEIRBLARIRATRE T s,

Automation upgrade of 9 major types of machinery and 32 sets of equipment, covering 7 processes and more than
200 workflows, leading to ten significant innovations in production technology. Ultimately, this initiative paves
the way for upgrading outdated terminals.
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Technology Empowered to Create an Efficient Automated Terminal
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Smart Terminabgfy Bulk Cargo That Encompasses All Processes, Systems, aanuipment Types

1.3 “2NFHB5E” Full equipment automation
2.5EM “EEimiElR AKAE” Unmanned insped e Y
3.551 “HEHAEIHEESML” Intelligent yard mar . |
450 “$RIREEIETT”  Smart railway operat
5.5CH0 “NEFREBLML” Automated loading
6.5CIN “KRELERSIHBINM” Automated cle: npar

7.5 “REhiEEEENL” Automated unlqz_t_ding of mobile ma

c’ﬁn o
_ : .

8.5CH “SHIFHEENHEIELL" Collaborative operatio ross multiple pm: ;
9.5CI “KBUGERBEGIXIL” Automated positioning of large equipment e ¥

10.3230 “EHEZPF” Intelligent security

BSkFEEF~TSEM “+REUFRH" AR

Ten significant innovations in production technology
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Technology Empowered to Create an Efficient Automated Terminal
15 2% £3 85 GE 19 <k [E] PR 95 5%
Int ional Leadership in Intelligent General Cargo Terminals
TIE 2 iRiEE R ARIRE L "MR" RREARD (FSKIFREABREL)
First fully automated general cargo pulp terminal “Four Bests” grain hub (unmanned collaborative operations

MEEERKERBREANTRAKEzHIRE, BEl2
pESNMHERIDEELETC.
We developed the industry’s first set of intelligent lifting

across six major types of equipment)

L "mAeiH. REE. BEARR. BERYF "HBR, HEl
BEENEESNBENCERENY, SCE/BxEFE. B
KENFEFRK, HRTLTEHNESREEEZERE,

gear for pulp and specialized horizontal transportation
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Technology Empowered to Create an Efficient Automated Terminal

HHREFEERSR (iIGTOS)
Production Management Control System for General Cargo (iGTOS)
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Online documentation

RIETEL e 4By o AEERK
Intelligent scheduling
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Digital warehousing

Standardized processes

Integrated management contro
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Smart operations
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Technology Empowered to Create an Efficient Automated Terminal

 mkMEmLSEk
In y-Leading Liquid Bulk Cargo Terminal

ELMeERmiS—MUEEEE,
We have achieved integrated operation management for the entire port’s oil product business.
HmBREEIRE "R RE, IR HmEREREERKE,

The loading operation employs a “ten interlocking” system to enhance safety management standards.
B HEEIYE, MINEREEER. AiSFENRE. NB|MASRKEFRA, SCIGILARMRERE. HmEnFFlEmtEIE.

Through technologies such as automatic docking of oil arms, precise berthing of ships, ship-to-shore coordination, and intelligent
robotic inspections, we have achieved refined management of terminal vessel loading and unloading and pipeline transportation of oil
products.
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Focusing on Development Quality: Ensuring Safe and
Efficient Development through Smart Technologies
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Digitalization driven to enhance intelligent service caj
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Technology empowered to create an efficient automet
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Reliable Digital Intelligence: Securing the Safety and Stability of the Total Factor
&= B il 152 e 2B 1

Digital Infrastructures
m ZiHER350E5GR,, IRAESE2EGNEOEESGCEN, BREBOSHEERFRESELY =5 B,

B A total of 350 5G base stations have been constructed, and the nation’s first port-based self-built 5G private network has
become operational, alongside a high-precision electronic map for the port and five Beidou differential reference stations.

B EESEMS. BWITEN "SRl SiERORE, SBEXELGESENEERIEERTS, BUNEREER
SEABENER, AESEBOEHRERHNEMEFE.

B We have also built a “three places and six centers” data center architecture featuring multi-cloud integration and high-
efficiency computing, deploying the country’s first enterprise proprietary cloud platform for coastal ports, thus
strengthening both network security management and technical defense, providing robust foundational support for
smart port development.
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Reliable Digital Tntelligence: Securing the Safety and Stability of the Total Factor
E; OFE2@EMIIKX :}
mart Navigation Solutions at Port
B FSEATMEOGIRERANERES, SaRAOI. KB, F&. HESFEAFER, AR—BHE=
ERERIE, #—LPEMENaENiRtEDEE), SEEMPMOFEE[™NIR.

B To address the global challenge of vessel navigation affected by fog, we have applied integrated smart
navigation research utilizing infrared, optoelectronic, radar, and microwave technologies, further
enhancing the throughput capacity of existing waterways and fostering a more favorable business
environment at the port.
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Reliable Digital Intelligence: Securing the Safety and Stability of the Total Factor
BA Sk M= BETD

Disaster Prevention and Emergency Response Capabilities

I

BVEOSFmITES, ABSESMRENEW, TERINEXAIIMNIELERXSER
SB—MEECIEX. PhifiEnE, REREBOEEIEE.

We have established a meteorological monitoring platform for the port, with all large equipment fitted with anemometers
to obtain real-time wind speed data and weather information within and around the port area. To ensure the port’s safety
and stability, proactive measures for wind and flood prevention are promptly implemented.




PSS, Al

ﬁﬂﬂmg:a;sm&tfhandﬁngm near future

poised to actlvely embrace the global marltlme 1ndustry S 1ntelllgent and green

devising practical carbon reduction pati¥xaV:
and environmentally friendly “end-to-end’_{
enhancing port resilience comprehenswely a)
development within the industry.



