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About 1GO Solutions/

Classification: Public

IGO SOLUTIONS started 15 years ago with interest in the
global ports and logistics market segment. The company have
physical presence with offices in Australia, United Arab
Emirates, United Kingdom, New Zealand, and India.

Market disruptor by leading with innovation by providing new
generation of products and consultancy Services for Ports,
Shipping and Logistics customers based on Al technologies.

Executed projects worldwide including The Netherlands,
Scandinavia, Kuwait, Turkey, Namibia, Philippines, UAE,

Australia, NZ and India.

Developed a product suite that addresses business process
pain-points and optimizes the operations for its customers.

800+ Man-years of experience in Global Port Operations,
Shipping and Logistics.

55+ Team of Dedicated Technical, Domain Experts and Data
Scientists, on the IGO payroll.
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Sugith Kumar

Business Process Mapping, Test
Automation Design, QA/Test
Management, SOP & Training
Content Development, Billing
Implementation

Classification: Public

e Euromax Rotterdam
e Khalifa Port Abu Dhabi
e Jebel Ali Dubai

* London Gateway United Kingdom.

e VICT Australia

*  MICT Philippines

*  POAL New Zealand

* Pusan New Port South Korea
e JEDDAH, Saudi Arabia

e APMT GOT, Sweden
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Automated Termi/nglé urney IGO Solutions

IGO Solutions £~ Ports of Auckland
has played a key role in
implementing Victoria International , .
Iarge and complex Container Terminal .
Automated Solutions e — Rotterdam World
D — 1\ Gateway

for these terminals

Jebel Ali T3,T4

London Gateway i
DP WORLD Details
@ London Gateway
Abu Dhabi Terminals P t
— rojects

Euromax
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20220711 IGO Project Experiences Jun2022.pptx

Agenda

1. Container Terminal Automation

Why Terminal Automation

Main Drivers
Complexity/Challenges
Complexity of Terminal Automation

The current Market

Solutions for Automation
Equipment and System Vendors

From Business Case to Go-Live

Project Automation strategy

The Business Case

Why is BPM important

QA and Testing Strategy

Project Organisation
Communication

Organisational Transformation
De-risking The Automation Project

(operational driven)
(not an easy thing to do)
(unmanned equipment control system)

(various concepts, full or partly automation)
(overview, market developments)

(a step-by-step approach to automation)

(example)

(holds all detailed operational processes)

(vour most crucial activity to be successful)

(Project Governance, Resources, capabilities)

(crucial to inform the organisation and win hearts and minds)
(from manual to factory like operated processes)

2. Terminal Automation Planning and Cost estimation
3. IGO Customers

Classification: Public
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— Why Terminal Automation
* Main Drivers (operational/performance driven)
* Complexity/Challenges (not an easy thing to do)
* Complexity of Terminal Automation (unmanned equipment control system) |




-
AU atron

1 - “What are the Main Drivers for Automation”

2 - “What are the Complexities/Challenges for Automation

Classification: Public Slide 7 Igo Solutions



Why Autonomous Termm/a.I/A/utomation — Main Drivers

* Increase Capacity/ Yard Densification
* Operational Improvements

e Safer Working Environment

* Reduce Operational Cost

* Reduce Carbon Footprint

* Modernizing Terminal Operation

* Reduce Non-Productive moves

e Predictable Operational flows

* Improve working procedures (SOPs)

* Provide Data for Business Intelligence

Classification: Public Slide 8
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1 - Introduction to Container Terminal Automation / Autonomous Solutions
— Current Market.

e Solutions for Automation (various concepts, full or partly automation)
* Equipment and System Vendors (overview, market developments)

* Choices for Automation (Options for automation implementation)




Current-Market SolutiWerminal Automation

* Gate
— Increasing throughput, quality and safety

Terminal Automation
Menu

* Rail
— Increasing throughput, quality and safety

O Gate Automation

e Container Yard
— Yard capacity and equipment availability

O Rail Automation

O Yard Automation

U Horizontal Transport Automation

* Horizontal Transport

— Reliable, cost-effective and environmentally

0 Quay Crane Automation

friendly

* Quay Crane Operation

— More control on quayside operations

Slide 10 IgO Solutions
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> =) rrentMarket —~ ~

Gate and Rail

O Self Service Kiosks

O Gate OCR

O Rail OCR

 Reduce Intervention times

O Identification and Registration
d Automated Truck handling

“Increasing throughput,

quality and safety”

Classification: Public Slide 11



Container Yard

The RMG has been around for a while and
have been used in automated ports, in
both perpendicular (as ASC’s) and parallel
modes, with and without cantilevers.

[ Container Inventory Control
 Dynamic planning strategies

(d ASC Dual cycling strategies

(d Reefer Monitoring
d Automated Truck handling

“Yard capacity and
equipment availability”

Classification: Public Slide 12



[ Decoupled transfer with cranes,
reduced fleet

O Electric Vehicles, auto recharging

O Smart Pooling logic optimizing
fleet

[ Congestion Management for
parking and transfer

O AHT multi-lift and dual cycling
strategies

“Reliable, cost-effective and

environmentally friendly”

Classification: Public Slide 13



TICE L i e -
- oy o ”
. —— v / - OEM(s Ai Solutions Terminal Equipment ¥ 5
- » Provider eve
u r r én - ar e < _
Nt / Terberg (retrofit) DG World UAE DPW Jebel Ali Terminal Tractors Originally partnered wi mAlchvm 2016.
— e 4
. Terberg (retrofit) Al Drivers PSA Singapore Terminal Tractors T e
Alzo teeing 1 % sutonomeus STS Cran (ses nes side).
t T I TT WestwellChina  WestwellChina  HPH Thailand Terminal Tractors Testing 8 fully autonomous TTs for 1-year.
‘ \ o n o m o u S r u c S WestwellChina  WestwellChina  COSCOAbuDhabi  Terminal Tractors 3 6 Terminal ardered new fullyautonomaus TTs.

ISEE - Terminal Tractors Developing fully autonomous TTs. Had successful test with cars.
inBaston

EMbotech - Over-The-Road (OTR) Decision-making software makes highly automated driving
Trucks teasible today

Retrofitting existing port terminal trucks e
that meet the industry needs today.

O Development last 2 years

1 Not really matured proven Technology
[ Cost-Effective, Accessible, Scalable

O Low purchase and operating cost.

1 Decoupled from the year/more flexible
O Transition from manual in phases.

“More control on quayside operations”

Classification: Public Slide 14



“Current-Market

(d STS Remote Operations

[ Better control and automated
functions on STS

[ Real time and mobile information
to crane team

O STS multi-lift and dual cycling
strategies

“More control on quayside operations”

Classification: Public Slide 15

Laser Measurement Scanner
LDLRS-3600

High Diagnostic Coverage Laser
Scanning System
A0S502-STS

Electro Mechanical Safety
Switch (110

Safety Multi Beam Light Grid with

" Vessel Profiling

usseditanceMessuemen | Containor Hoight |
DT1000
Detection

Linear Encoder
KH53-PXF000107 Jrolley Posmonlng

Boom & Crane to Crane
Collision Prevention
(right & left)

Risk area access

protection

Lashing

M4000 (M402-025000RR0)
Column (PUM12-502)

Radar Sensor RAS407
Distance Measurement DT1000
Laser Scanning System A0S104

control

Travel Collision F

(right & left)

RFID RFUB30-13105 ‘ Crane Positioning
011000

Twin Twenty Detection |

+ Soft Landing
8 er

Anti Truck Lifting

Laser Measurement Scanner (Only one lane !)
IMS111-10100




CurrentMarket

”

System and Equipment Vendors (focus TOS-ECS)

Classification: Public

Systems Equipment Systems
SUPPLIER TOS|ECS[GOS SUPPLIER STS ASC RTG SC AGV | RMG T TOS ECS | GOS
CYBERLOGITEC X ZPMC X X X X X X X
NAVIS/OCTOPIJADE| X | X KALMAR X X X X X X X X
TBA X | X KONECRANES| X X X X X X X
TOTAL SOFT BANK | X KUENZ X X X
TIDEWORKS X SANY X X X
RBS X LIEBHERR X X X X
SOLVO X KOCKS X
GULLSEYE X TGPC X
IT PARTNER X HHMC X
TGI MS X ONG X
SOFTPAK X ol =
MODALITY X GAUSSIN X X
ZODlA(C(Dl;W) X TERBERG =
NGEN(HPH X
x oo :
TCS iPOS X
ABB X
SIEMENS X Westwell ZPMC
TMEIC X
CAMCO X NAVIS KALMAR TLS CARGOTEC
ORBITA X
ORBITA_ . X RBS “ TBA TEAMS “ KONECRANES
CERTUS X CYBERL KUENZ ECS KUENZ
VISY X
TALK PORTS X
ICT GROUP X

Most common combinations however, market is changing rapidly

Slide 16 ‘ gO Solutions



Current-Market 1,/

Equipment and System Vendors
* Choices are depending highly on your operational processes.

* High-Level Business Process Maps and Simulations are crucial to find
the best-fit-for-your-operations.

9

"":T_ &: “
111 C

> TEU THROUGHPUT ‘

it

s -
- B

VESSEL TURN TIME
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Introduction to Container Termin ion Implementation Strategy

— From Business Case to Go-Live

Project Automation strategy  (a step-by-step approach to automation)

The Business Case (example)

Why is BPM important (holds all detailed operational processes)

Requirements Definitions (holds all detailed agreed and signed-off Requirements)
Vendor Management (holds all detailed agreed Project Delivery Plans)

QA and Testing Strategy (vour most crucial activity to be successful)

Project Organisation (Project Governance, Resources, capabilities)

Communication (crucial to inform the organisation and win hearts and minds)

Organisational Transformation (from manual to factory like operated processes)
De-risking The Automation Project

P T




High-Level Project Stn)t{gy - Logical steps

Simulation Level 1-2

Terminal and/or Project Artificial
DlgltalTWln Business

Audit Intelligence
Process
Base
Business
Case == ) Final
) Business
Case

Performance
Improvement

Vendor B Go-Live
Selection W " Strategy
Procurement

Single Service Delivery

8 or
Strategic Initiative Detailed '\ \ X Combined Services
Business B oA Testing
Process )

Model

Detailed :
Integration

Requirements Organisation
Gathering and Technical
Design

Classification: Public Slide 19 Igo Solutions



High-Level Project Strategy

Example Business Case

Business Case (Main topics)

e Developing the Business Case

* Project Background

* Project Scope

e Building the Business

e Building the Asset

e Ensuring Values and Companies
* Managing the Project

Classification: Public Slide 20 Igo Solutions



High-Level Project Strategy

Why Business Process Modelling is crucial (1)
g

The most Important task!

Understanding the gap
between
Manual operations
and
Automated operations

BPM To-Be
Automated Operations

BPM As-Is i
Manual Operations A



High-Level.Project Stratégy

Why Business Process Modelling is crucial (2)

Reduced process costs

Increased quality / reduced number of errors

Reduced process throughput times

Reduced training time / expenses

Reduced number of (internal) support requests

Reduced number of customer complaints

Increased forecast accuracy

Classification: Public
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10-15%

20-30%

10-30%

10-30%

15-30 %

20-30%

15-30%
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High-Level.Project Str

Why Business Process Model ng is crucial (2)

Successful CORARMN/
COREOR

Messages Received
from Liner 1 £
—n
COPING from the
Haulier/Container
Details

Lovg In to VBS

Haulier

[VBS]

Example Truck Visit Appointment

Classification: Public

Visio or PPT are not BMP Tools, a Professional Tool is a Must

3
System
Provides/
With New Suggests
Time Slot ClosestTime MNo
Slat "
Container
Logged 2 0 — 3 4 Details 3
On re at: Isthe Yes Erter Added
Create [ R : Is Container(s)
» » Requested » Container(s) » )
Update an ) Transadti Transadtion
Appintment ot ranscion De tails Valid?

Available? Details ils Valid:

[wBs)] No

k.
Enter the
New/Valid Detail i
* System
Appointment | Generates
Rejected Rejection
Me—— Message

Yes, Cancel the Existing Appointment
andCreat?_ Mew Appointment

6 &

"| Generate Tar

TAR
Generated
No, Truck
A proceeds o
7 Gate as per
appointment
Ara any timeslot
Changesin L ew
Appointment
Reguired?
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From Business Case/tp/éo-live

Why QA and Testing is so Important!

Defect Prevention
* Reducing Costs after opening our terminal

« Enhancing Quality to achieve required performance
« Ensuring that all critical defects preventing our terminal
from opening are identified and where possible solved
« Approved workarounds implemented for critical defects
that cannot be solved samo  §12500

‘_1X |5x

$ 125,000

Cost Of Fixing

$ 25,500

10x 50x
C i Testing

Time Detected
The National Institute of Standard Technology (NIST)

Slide 24 ‘ gO Solutions
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QA and Testing Strat@g»/

Most vital and critical activity...QA and Testing!

Integration
Strategy

I

Systems

- Network
Data

Architecture

4

Development

Integration Supplier
Test Software

[ Interfaces

TEST
Lab
(Emulation)

Base Detailed Final
High-Level Requirements Detailed
BPM BPM

Test
Scenarios

Terminal
Readiness

GO-LIVE

Strategy
Foundation are Detailed Requirements and the Final detailed BPM
Dictates the Integration Strategy, Architecture Solutions
Structured Testing, Test Scenarios (incl. most exception handling)

Classification: Public Slide 25 ‘ go Solutions



QA and Testing Strat;g/

Roles and Responsibilities :

* Terminal Deployment Team

* Deployment Lead (Supervision and escalations)
* QA Engineer (Vendor contact mgt)

* Operational Business Lead (Operational Analyst)
* Operational Functional Testers (Super-User)

* Equipment Engineer

*  Automation Support
*  Automation Solutions Expertise
* TOS Expertise
* Interface Expertise

* Optional Support Resources:
* IT-Infrastructure
* External SME’s (e.g. Yard, Waterside, Landside)

Slide 26 IgO Solutions
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o-live - Project Organisation
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From Business Case ,tgfé’o—live - Project Organisation

J

‘: External

Buddy

Local

Classification: Public
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Project Steering Committee STEERCOM
CEO ‘ Ccoo ‘
Program
ASSETS
HRM Manager
N Y,
| [ |
I | |
D e . Y e Y ) N
Project Management and Control QHSE PrOJe_ct Deployment Project HRM Lead
Lead Planning Manager Control Org Transfor
4 - J T / A8 4
- ]
e B
. | | — 1 | |
IcT Tech Infra Automation ‘ o a.nd oI a_nd Equipment
Manager Lead Automation Engineer LRI Tesnng Lead
| N J q Lead . Engineer
p . | |
Network Network SME Automation .
Engineer Engineer Automation Engineer Operations Super Users
A J
) | |
i i Interface
Cybersecurity [ecinical Automation Off-Shore BPM and Development
Infrastructure Engineering Development
A
/ .
Comp/Storage QA and Testing
Engineer Systems and Assets

.
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From Business Cage/tg/éo-live

Organisational Transformation

1. Dedicated project Team (HR lead, Operations, Engineering, Workers council etc.)
2. BPM As-Is and BPM To-Be (Gap Analysis) starting point for new organisation

3. Develop Organisation Transformation Strategy
New Organisational Structure (Operations, Engineer UNGING
Develop new function profiles (Required Skills, Expe )
Assessment of the Gap Analysis Review
Develop Resource - and HR Planning
Determine the Financial Impact

OPTIONS

Yovamon
Include Transformation Planning in Master Planning Organizational

Transformation

Slide 29 |g° Solutions
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From Business Case/tp/éo-live

Communication is Crucial for Succes
= All Terminal Staff are an Integral Part of Terminal Automation.
= Over communicate, reiterate key points, direction and visio
= Internal and external Stakeholder Communication

= Encourage participation, workshops, testing etc.

= Prevents Tunnel vision and Resistance to Change
= Prevents noise making around the project team

= Reduces terminal staff frustrations and create partnerships

Classification: Public Slide 30 ‘ go Solutions



De-risking The Comp%utomation Project

Key Risk Areas
Business Requirements
Equipment Control System
Project Mobilization
Workforce Transformation

Go-Live Strategy

Slide 31 IgO Solutions
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Control Room (something to think about)

« Combine functions Planning, Equipment and Remote Operations
* Your “eye” on operating your terminal
1



2 - Project Planning and Reporting
Project Cost estimation

L CONTROLLING
"\ MONITORING




<+— 3-6 months

Average-Automation BPG]/GCt Life Cycle

—> <

P

18-28 months

»
» N

6 months ——»

Feasibility »

Project Execution

>

Closure

Project Mobilization

Go-Live Strategy
Comms Strategy

O g 0 3 0
O Business Case a PrOJ:ect Governance
O HL Project Planning u ProJ.ECt Proc & Prod
O Terminal Design u ProJ.ECt Plal"mmg
U Automated Solution u Pro!ect AT .
O Simulations a PrOJ.ect Resourcing
O HLBPM’s/SOPs O Project Budget .
O Overall Budget U Org Transforn.wat|on
O Systems Arch O RFP/RFQ Equipment
O Technology Arch O RFP/RFQ T?c_h Lnig
O Civile Requirements O RFP/RFQ Civil
O RFIVendors O LLBPM/SOPs
O LL Requirements
O QA and Test Strategy
a
a
a

Classification: Public

HSE Proc & Prod

Technical Infrastructure

To Go-Live QA and Testing 12-14

Civil Infrastructure

KPI

QA and Testing / Training Users Organisation

months

Support Organisation

KPI

v

KPI

Build, Delivery, Testing up to Go-Live in logical phases (blocks)

Slide 34

Performance Improvements
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Planning-Go-Live Str@eﬁ/ with KPI’s

* Include key milestones/stages in the project
* Per Phase Exit/Entry Criteria for Sign-Off

Exit /Entry Criteria Preparation
Civil Works Phase
Tech Infra
Systems
Equipment
Health & Safety
Resources
Operations
Organisation
Performance

Project
Finalization

Exit Entry Exit
Optimisation
4-6 months
Entry Exit Entry

Classification: Public Slide 35 Igo Solutions

OO0 O0DO0OO0OD0D0DD




Planning and Reportlng

* Planning could hold 3000 activities

* Manage on a weekly basis

Classification: Public

Critical Path Analysis

Meetings with workstream owners
Reporting

Risks

Assumptions

Issues

Dependencies

Slide 36
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Key elements for Proj/ee(Cost Estimation

Terminal Characteristics
(As-1s = To-Be)

Need much more info/assumption
* Terminal / Yard Layout
*  Operational Performance
*  Container flows and types
*  Dwell types
*  Stacking Strategies
*  5-year volume forecast
*  Current and expected yard density
*  Expected Reefer operations
*  Expected Equipment Choices
*  STS, Barge, ASC/RTG etc.
*  Current Technical Infrastructure

Option-1

One-day Workshop

Option-2

Classification: Public

High-Level

Budget stimate

. Terminal Lay out

3 ASC/RTG

. HL Phase Implementation
U HL Resource planning

U HL Tech Infra HL design

. Etc

Slide 37

Low-Level

Developing the Business Case
Project Background
Project Scope
Building The Business
* Customer Base
* Business Architecture and Operational Processes
¢ Stakeholders and Communication
* Legal Set-Up and Concession/Shareholder
Agreement
* Organisation, Transition and Training

Business Case

Development

P - Finance and funding
+ Etc.....
Building the Asset
+ Layoutand Design
«  Civil structure and Buildings
* Equipment
e T
* Integration
= Overall
* FEtc.
Ensuring Values and Companies
+ Health and Safety
* Permits and Licenses
*  Etc..
Managing the project
* Project Controls
* Project Governance
* Overall Testing and Quality

‘ gO Solutions
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Customer base

C DPWORLD ‘<DPWORLD
London Gateway

EUROMAX

B et
TERMINAL

=7 Pusan Newport Company L DP WORLD s Royal
Jeddah
~ Lifting Global Trade.
APM TERMINALS
Multiple Terminals
vacobs

4 adani

wbgliibi Uﬂ
HaskonlngDHV ABU DHABI TERMINALS
hanclng Soclety Together
PORT COF
TAURAMGA
Multiple Terminals
MAERSK
International
Container Terminal
Services, Inc
TErrrn &
MAK
C GLOBAL PORTS
E=Y Ports of Auckland

ROTTEMDAM WOMLD CATEWAY
Flinders =
Adelaide —
ContainerTerminal
Classification: Public

Vlctori_a International _ *
ntertek

Total Qualty. Assured.

Container Terminal

An [CTS] Group Company

2 airtel
Masdar

ar G

ModernTerminals
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Emaill gr.sugith@igosolutions.eu
Email2 divya.kannan@igosolutions.eu

Purva Primus IT Park,
. 234, 2" Floor Rajiv Gandhi Salai @
Igo Solutions 0 Okkiyam Thoraipakkam
Chennai 600097, Tamil Nadu India !

Office : +914466541166

Our combination of domain knowledge expertise delivers unique value to our clients




