Smart Logistics
Solutions

LG CNS is leading the intellectualized
logistics' automation market by introducing
digital data warehouses with optimization
between DX and equipment
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@LG Group Overview

LG's management philosophy embraces "Creating Values for Customers"

and "People-oriented Management” as the company's main operating principles.

® History

Lucky Chemical Co., Ltd.
Founded(Present day LG Chem)

Goldstar Co., Ltd. Founded

(Present day LG Electronics)
i was | FiRaa

Goldstar Co., Ltd. Founded

(Present day LG Electronics)
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* Key Figures

Sales

USD 132.6 biliion

(KRW 192 trillion)

Employees

@ LG CNS Our Journey

From IT service specialist to
DX Leader

Since 1987, LG CNS has been at the vanguard of South Korea's
remarkable technological advancement

Smart Logistics Solutions

(As of January 2024)
IT specialist TP Revenue )
(established in 1987 as a JV with EDS) e ('20~'23 CAGR: 18.6%) 9

270,000 people

Affiliates

38 years

USD 4.0 biliion

(KRW 5.61 trillion)

63 affiliates

Profit A
('20~23 CAGR : 23.6%)

Revenue Generated from @
Global Markets &/

® Groups

Electronics Industry

USD 320 miliion

19.0%

(KRW 464 billion)

Including LG Electronics, LG
Display, LG Innotek, etc.

Chemicals Industry

Employees i

Overseas employees

e

Including LG Chem, LG Energy Solution,
LG Household & Health Care, etc.

Communication &
Services Industry

7000+

1,200+

Number of Patents GE

Number of Software
Copyrights

ol

Including LG CNS and LG Uplus,
LG Hello Vision, GIIR, D&O, LG Mgmt.
Development Institute, LG Sports, etc.
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1,323
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Smart Logistics Solutions

sma rt Log istics ® Core Competencies

Maximization of customer value at distribution centers with innovative layouts

. g . .y based on verified automation solutions
Providing integrated services from logistics

consulting to engineering, center deployment and operation Leading intellectualization / optimization of logistics by combining Al
algorithms and automation equipment

| sonsibouews |

A logistics DX expert group and an organization dedicated to logistics robots

. L]
Services
C Iti Basic Simulati Detailed Center Information Stabilization
onsufting Design imufation Design Construction System System

® Reference

Big 5 E-Commerce
Company in Korea

WARKE
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Korea Top 3 Major
Courier Company

Major 3PL &
Manufacturer’s

Successful Cases
of overseas
implementation

Global
Smart Factory
References

ﬁﬁav _
Domestic logistics

i @ LGElectronics @LGDisplay @LGInnotek @LGChem @ LGEnergySolution
Automation market o




Solution Lineup

® Sort/Transfer

® Smart Logistics Platform

- Crossbelt Sorter
- Tilt Sorter

- Wheel Sorter

- Smart Conveyor

-Smart Singulator
- Line Belt Sorter

- Rotary Sorter

- Sorting Robot

-QPS - Auto Picking System
-Smart Gantry - DPS/DAS

-3D Mobile Shuttle - MLS

-AS/RS -Mini-Load

-MDPS

-QPS - Auto Picking System
-Smart Gantry -DPS/DAS

® Al Service

®*RaaS

[ Fast, Efficient and Reliable ]

Crossbelt Sorter

State-of-the-art facility offering fast and accurate parcel sorting for
various industries.

i Key Points

Performance

High-performance sorting system
with throughput of more than
25,000 parcels per hour

Flexibility

Multiple models of track carts,
induction and chute solutions

for different parcel sizes

Stability

Smart Logistics Solutions

Auto recovery, server redundant
configuration, multiple drive motor,

uninterrupted operation through

distributed control

Reliability

The largest number of domestic
installations in various industries such as

courier, food materials, e-commerce, etc.
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i Composition

Induction
- High-speed conveyor for
accurate loading

Chute

- Parcel is discharged according
to the sortation rule

- Customized applications by
parcel characteristics and
operation methods

BCR

- Parcel barcode recognition
-Various kinds of BCR can be
applied(Image/Line Scan, etc.)

SPS (Stray Parcel Sensor)

- Sensors for verification of
abnormality after chute discharge

RCU (Re-Centering Unit)
-Check with Vision to align a
parcelto the center of a cart

Orienting CV
Adjust space by the size of parcels

Coding CV
/\ Conveyor for parcel sizing and loading recovery
3 Synchronization CV
| Conveyor for speed control to

synchronize the positions of
parcel and cart

Transition CV

CV for speed control
for track loading at a
constant speed

Area Sensor
Measure the length, width,
and position values of the Parcel

Metering CV
Adjust parcels at regular intervals

i Specification

Track Specification

Parcel Specification

® Cart Model Information

Smart Logistics Solutions

Carriage Belt Track Max. Design Capacity
Cg;t T;’df I Pitch Width Radius Parcel Size Sorts/hour
i : (mm) (mm) (mm) L*W*H(mm) (@2.6m/sec)
CA-600S-700 600 400 700 3500 | 700*%400%00 Max. 15,000
CA-6505-700 700 4000 | 700%50%450 Max. 13,846
650 450
CA-6505-800 800 4000 | 800*450%450 Max. 13,846
Single
Tray CA-700S-800 800 4000 | 800*500*500 Max. 12,857
700 500
CA-7005-1200 1200 4000 | 1200500500 |  Max.12,857
CA-800S-1000 1,000 4000 | 1000600600 |  Max.TI250
800 600
CA-8005-1200 1200 4000 | 1200%600*600 |  Max.TI250
800%350*350 Max. 15,000
BEli: CA1000D-800 | 1000 370 800 4300 | 0011,000"800 | (Parcel Rate 82)
ray
1,000%400%400 |  Max. 13,636
CATI00D1000 | 1100 420 10001 4300 140001001,000 | (Parcel Rate 82)
Double 1,000%400%400 |  Max. 27272
Deck | CAT00Q1000 1100 420 1000 4500 11000"11001,000 | (Parcel Rate 82)

1,200mm~3500 mm

Maximum Height (cart surface basis)

Track Speed 1.8 m/sec ~2.6 m/sec Parcel Type Carton Box, Polybag, Plastic Tote Box
-Single Tray
Cart Model -Double Tray -
. Minimum : 20g
-Double Deck (4 Tray) Parcel Weight Maximurn : 35kg
Cart Motor BLDC Motor

-Bus bar + Collect
-Contactless Power Supply

Track Slope <9’

Minimum : 50*50*1 mm
Maximum :1200*600*600 mm

Power Supply Method

Parcel Size

Operational Performance (throughput) < 25,000 trays/hour
LFD(Linear Friction Drive)
1set per Track Length 15m

* Preliminary consultation with the design team is required
for the parcel types, packing requirements, and the bottom
shape of the parcel.

Track Drive Specifications
LFD Quantity

Ex) CA-700S-800 -~ Cart Pitch: 700mm, 1Tray, Belt Length: 800mm

B A - xxx X - Xxx
—L Belt length

Belt type (S:Single Tray, D:Double Tray Q:Double Deck)

Cart pitch

Single Tray Double Tray Double Deck

3 Depending on the layout configuration method such as Pre-Sorting/Cross-over, it is
possible to design performance that is more than twice the throughput.
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[ Modular Design, High Scalability, Flexibility 1

Smart Conveyor

The Smart Conveyor by LG CNS offers innovative design and quality
compared to existing conveyors.

i Key Points

&Y

Platform standardization

Design uniformity through standard platform, shortening production and assembly processes
Integrated management of the entire process from design to maintenance

Easy installation

Modular design enables on-site expansion and enhances responsibility to customer’s requirements
Modular structure and minimized wiring shorten the electric devices installation period

Convenient maintenance

Detailed design considering maintenance, increases convenience for fine-tuning and part replacement

QR code system enables easy maintenance with high visibility

i Line-up

® Transfer Conveyor

Smart Logistics Solutions

Power Moller CV

Curve Roller CV

Belt CV (Shaft)

Belt CV (Hollow)

Skew Roller CV

Transition CV

Belt Tracking CV

Curve Junction Roller CV

® Module Unit

Pop-up Sorter

Diverter

Roller Merge CV

Retractable

Side Arm

(Gas Sprinq)

09110
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i Major Advantages

¢ Standard Platform

LG CNS shortened the manufacturing and assembly process based on a standard frame
production. This increases quality, design uniformity, maintenance convenience, and

enables efficient stock management.

« Uniformity by single-standard model

« High quality secured by a unified parts
structure

« Facility adjustment and expansion flexibility
secured through standard specifications

« Fast & accurate installation with standard

assembly method

« Standazrdized parts for efficient
maintenance management

« Increased maintenance speed and

convenience with common parts

Upper Frame Module

Guide Module

299

Reflector Module

b

Drive module

Electronic Module

& o

B

® Mobile-connected maintenance

Smart Logistics Solutions

LG CNS has established a mobile-connected maintenance system using QR codes.
By taking a picture of the QR code attached to each facility, maintenance method and
required spare parts can be checked.

« Maintenance safety rules can be checked
« Instant identification of required tools and materials
« Provides maintenance standards, work sequence, manuals and guides

i Specification
Conveyor Specification

Operational performance (throughput)
Minimum height (based on top surface)
Standard inner width

Standard roller pitch
Permissible slope

Driver

Parcel Specification

Parcel Type

Parcel weight

Parcel Size

@LGCNS

HEHP 535 iR

@

oMy

2y
PCH3S-15-PCO7SRA
o

Max. 8,000 ea/hr

600 mm

420/520/630/720 mm

60/75/90 mm

Minimum : 30 m/min Maximum :120 m/min

Max.15°

<70dB

10 Type : 1-Axis Drive Communication Type: 6-Axis Drive

Carton Box, Polybag, Plastic Tote Box

Minimum:50g Maximum : 30 kg

Minimum :100(L) x 50(W) x 20(H) mm
Maximum :1,500(L) x 520(W) x 500(H) mm  * Customer requirements applicable

* Preliminary consultation with the design team is required for the Parcel types, packing requirements, and the bottom shape of the Parcel.
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[ Standardization, Zero Downtime, Optimization Algorithm ]

Smart Logistics Platform

The smart logistics platform enhances logistics operations using
advanced control technologies, optimization algorithms, digital twin,
and predictive maintenance.

&€ LoXper

LG CNS Smart Logistics Platform

Smart Logistics Platform
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Digital Twin @ INFicT mﬂ‘zﬂ;"c’: & DAP Al, Deep Learning Optimization
WES [ Monitoring J [ Rule base analysis ] [ form readout ] [automatic Inspection] Equipment Optimization Robot Optimization
L . . s L. QPs Gantry Order Route Taskdistribution
[ loT Connectivity J [B@ Data baseana‘ySBJ [ Picking robot J [ De-palletizing ] Optimization | Optimization | Optimization | | Optimization | Optimization
WCS Equipment User Interface Robot User Interface

j_ Biz LOgIC Planning Work Order, Data analysis Work order, Management

c control - a0 Equip | Robot Equp | Robor | [ Mar;:gement Analysis Robot Management

aQ lanagement Control Control Monitoring | Monitoring quip. Management|
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8 Factova Control - Facility Integration Interface

ECS

T [ Gantry I/F ] [ Sorter I/F ] [ QPSI/F ] [DAS/DPS I/F] [ MLS I/F ] [(De]PaIIetizer I/F] [Auto Store I/F] [Picking Robot I/F] [ AGV I/F ] [ Other I/F ]

g Storage/Sorting Sorting/Picking Inspection/Packaging
'-g Auto Store DAS/DPS AGV Robot Vision Inspection

ey C/B Sorter De-palletizer
g PLC Ll_oad Picking Robot Butler Weight Check
s (Equipment/ | Multi-Level shuttle
Lo Pick Sort Conveyor Invoice machine
< RObOt) M Wheel Sorter Palletizer —
Smart Gantry QPS Hai Robotics Auto Labeler

Provide a variety of Device Drivers

- Provides basic serial and TCP/IP driver

Modelling-based configuration

« Modeler facility modeling allows re-use of models when

Zc(i;;lrl}g fz::::esms vtochanae Key feature of + Developing a new device with Library delivery
» easy ° Factova Control )
ol =" —E— ‘
- ( Sorter ) A |
Modeler | ( 1P )i(PORT) | [Rejectchute) 1 11 1 1
pa R B A Melsec ‘OPC/Omron CC-Link ‘ Motion | | DeviceNet | | Modbus/
(Recircu\ation Count) (Overfiow chu@ L Driver L /AB/LS L Driver L Driver L Driver ) \SenaIDnver/
: : Factova — —
Provides easy GUI-based development L6 CNS Smart Factory Patform Support reliable operations with system
environment Equipment management and monitoring capabilities
« Provides GUI Designer, Ul components, and Runtime Console tools Control Solution « Process monitoring (run or not,resource usage)

« Process management and distribution/patch through
remote system management tools

System Monitoring System Management
+~+(Monitoring Server) _ i.' I_.miﬁ

« Provide a self-simulator framework
« Developing Workflow-Based Control Scenario

Runtime Console

GUI Designer

............. P:C#.I

Menu/Layout HMI Runtime Monitoring Simulation

I WCS(Warehouse Control System)

Smart Logistics Solutions

LG CNS's WCS solution implements AS/RS, Shuttle, QPS and Sorter system functions and
supports center operation by establishing an efficient interface and monitoring system.

¢ Integrated facility control

« Optimized facility integration operation plan
« Highly efficient facility operation system

Integrated WCS

( Facility Operation )( Monitoring )

« Various facility controls
« Integrated visualized report

« Integrated Parcel tracking

« Modularized function pool

« Quick response to business environment
changes

PLC interface standardization

« Standardize Packet Type Applicability Criteria
- Parcel ID standardization
« Telegram Bandwidth Standardization

Standardized

interface

Equipment ID standardization

+ Equipment ID Standardization
« Standardized equipment attribute management

Intra-center operation management

+ Operating hours management

. « Inquiry period management
Operation - Cargo recognition criteria and priority

management management

- DB access information management

Standardized customer interface in Json format |
{

"type": "articles”,

“ig®: "1t
o "attributes": { JSON
standardlzed "title": "Rails is Omakase" .
. L
Inte'face "relationships”: {
“author”: {
"links": {
"self": "/articles/1/relationships/author”,
"related": "/articles/1/author”
b
"data": { "type": "people”, "id": "9" }

Manage various intra-center operation options

Automated WCS Server
http://iZip.co.kr
Deployment
Management Donnload
v v v
User PC1 FF _NT_TR_25 User PC3

Global Support for all languages

« Multilingual resource management
« Multilingual support for screen terms and messages

ore
Multilingual
LanguageResource_TH LanguageResource_ko
Support
Save S Save e
Search nsaede Search E3|

X% =8 |:> i m

| Automatic backups based on backup conditions |

Backup Backup Target | Backup Conditions | Backup Table
. Classification result Classification Date Classification result
Seﬂ'.lngs and table <Today - 30 backup table ..
automatic Aggregate log Log Date aggregate log backup
ba k table <Today - 10 table ..
ckup
management Classification result _E_T(‘_> Backup-SortingResult
aCKup-
Sorting L ey~ Backup-Sortin
99 “scheduler BStineeg

Sorting Plan ——’—> Backup-SortingPlan

Utilize and manage standard SQL and Dictionary |
AN
ORACLE  $GLserver MySCL
- Developed with ANSI SQL
« Implemented in various RDBs without any
modification(Oracle, MS-SQL , MySQL etc)
- Standardize Ul and DB Object names
« Use message standardization

Using
standard
SQL and

terminology

| Pre-validate a PLC with a Virtual Module

.
Provide Installations Freight PS Al Cargo
v- rt I Integration Input communication communication  Discharge

([gdVE] Communication Integration  Communication
Testing I | |
Capabi
Virtual Virtual | | Virtual PLC/
PLC/IPS PLC/AI Sensors
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@LGCNS

Sean Park James Cho
Director Executive Director

sangwoo.park@lgcns.com james.cho@lgcns.com



