Chapter 1

Why Undersea Cable
Systems?

Why Undersea Cable Systems?

Rapid popularity of internet usage along with e-commerce
around the globe

Paradigm change of demand from traditional voice to
multimedia demanding higher bandwidth

E.g. High-quality video conferencing, telemedicine, data mirroring &
storage warehousing, huge file transferring, on line movies to theaters)

Today’s Transport Network has shifted from Traditional
Voice Transport to Data Transport

Technological Advancements in optoelectronics resulting
drastic reduction in cost of optical networks

Country’s development towards globalization requires
connectivity to each part of the world

Today more connectivity among countries will be with
optical fiber cable systems




Advantages of Optical Fiber
Systems

m High bandwidth due to the evolution of
technology such as DWDM

m Transport efficiency with low attenuation.

= No interference

m High security

m Efficient Network Management

m Cost effective

m High Reliability

m Leading to replace even the last mile connection
with optical fiber.

Undersea Vs Land Optical Fiber
Cables

m Undersea cables go via international and territorial
waters and crosses no boundaries.

m Undersea cable submerged plant to be equipped for
the lifetime of the cable generally 12-15 years.

m Undersea cables (Assuming long haul) generally
carry less bandwidth due to the cost effective way of
constructing repeaters (as at present 64 STM-1 or
10Gbps).

m Land cable will cross boundaries of countries
creating complexities.

m Land cable is cheaper and can carry more
¢ bandwidth (256 STM-1 or 40 Gbps).
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Global Trend in Optical Fibers

m Experiencing information explosion
m More thirst for high bandwidth
m 90% of the data traffic goes via optical fibers.

m To cater for the demand, the support of
technological evolution from coaxial copper cables
to DWDM optical fiber cables

m Advancement of implementation with the modern
ships and the technology.

Supply & Demand of
Bandwidth

m Within the country can be achieved through the
competition via many operators.

m Outside the country has to be a joint effort
between operators/countries.

m Similar to airline operation more business deals
among operators.

m More cable terminations in countries to satisfy
bandwidth requirement of respective operators.

m More flexibility for the customers to enjoy high
5 bandwidth with a competitive price.




Chapter 2

Why we should consider
Middle East and Asia ?
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Middle-East and Asia Region
Economic grouping

m There can be three groups according to the
socio-economic grouping
Group1 — Indian Ocean
Group2- Persian Gulf
Group 3- Red Sea
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World population, 6.2 billion (2003) Middle-East and _ASia Region
Distribution by region POpUIat|0n grouping

Latin America
and the
& Caribbean
4 535.6 million

Source: Adapted from the United Nations (hitp://unstats.un.org/unsd/demegraphic/products/vistats/serATab 1 . pdi).
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Major Observation in Middle-East
and Asia Sector

m Asia and Middle East data ‘Tl‘j'sage trend is
increasing while data customer penetration is low.

m High data traffic volume due to huge population
(China, India, Pakistan, Bangladesh)

m Boom in IT Industry

m Boom in International Relationships (Social,
Cultural, tourism)

m Most feasible path to connect Asia to Europe
m Bandwidth bottleneck between Asia — Middle East

Bandwidth bottleneck

Most feasible
path to connect
to Europe




Growth rate of Data in each
region

m High growth rate experienced in Middle-
East and Asia

m Developed countries demand satisfied.

m More cables within Middle-East and Asia
required

m More cables to interlink Middle-East and
Asia to Europe and America.
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Transmission Capacity Increase
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Chapter 3

Risks Associated
with Undersea
Cable Systems




Financial Risks of Investing in
Undersea Cable Projects

Enough capacity and
reliable service

Inclusive and GAP How much to invest? Is it
exclusive justifiable? Whether Data
Economics traffic will grow?

Not enough capacity
and not reliable service
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Chapter 3 - Risks Associated with Undersea Cable Systems

GAP Analysis

m Inclusive Economics

m More concern about NPV Value
m Exclusive Economics

m More concern about IRR Value

Both IRR & NPV based on cash flows whereas NPV will
show the absolute cash value.

m Large and small countries and their inter-
dependency

§- Chicken and egg situation




Risk Analysis

m Risks associated with Supply & Demand Forecast
m Technological advancements and its impact.

m Financial risk to the system performance

m Natural and Man made environmental risks

m Lack of knowledge on international laws.

m Complicated law suites for compensations derived
from third party damages.

m The influence of political instabilities
m Reliability and service level agreements

Nature of Undersea Cable
Projects

m Consortium Cables are cost effective and will have
more connectivity compared to other type of cable
systems. Further it will have more value since it is
owned by prominent telecom operators in
respective countries. This is similar to organization
like United Nations.

m Even if the requirement for a new undersea cable
is justified, the relevant party has to wait until a
consortium is formed.

m A single party may face great difficulties in
constructing a cable between countries due to the

§ operational and regulatory requirements.
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Categories of Risks

Technological Risks

Financial Risks

Environmental Risk

Protection of Cable System

Political instability and terrorists activities

Technological Risks

Selecting appropriate technology
Selecting proper cable route on sea bed
Maintaining submerge plant

Limitations of Scalability of Submerge Plant

Identify appropriate equipment from reputed
Suppliers

m  The equipment should be upward compatible to
accommodate any technological advancement at least
for a reasonable time (8 Years)

m  Availability of Spares for the life time of the system (15

§ Years)
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Financial Risks

Recoup Investment Cost

Obtain Expected Rate of Return
Sources of Financing

Selecting of financially stable Parties

Policies of Government on import &
Export control

Risk of Protection of Cable
Systems

m  Lack of knowledge on International laws (United
Nations’ Convention on Law Of the Sea - UNCLOS
http://www.un.org/Depts/los/index.htm)

] Proper updating of cable route maps on International
Navigational Charts through National Hydrographic
Office in each country.

m  Through out the life time of the system the cable route
may be affected due to various other development
activities of many agencies like expansion of harbors,
laying new pipe lines etc. Hence proper cooperation
and updating local authorities is necessary

m  Ship Anchoring on anchor prohibited areas and no
proper demarcation at the sea. (A toll free number can
help to provide such details by a respective country to

§ be used by off-shore ships or installation RADAR

:.Survelllance System. :
= e R R
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Rules & Regulations on usage of
Sea bed

13
United Nations’ Convention on Law Of
the Sea - UNCLOS

i
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UNCLOS
http://www.un.org/Depts/los/index.htm
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How to use sea bed in harmony
Legal & Regulatory Differences for various
scenarios

m United Nations Conference on the Law of the Sea, held at
Geneva from 24" February to 27t April 1958 had adopted
the provisions for established principles of International
Law. They have agreed and adopted 34 Articles on the
subject of law of the sea. (updated in the year 1982)

m Primary objectives of these will be for sharing the sea bed
in harmony. Some Articles are quoted below.
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Different Types of Activities in “High Sea”
UNCLOS

Article 1 (UNCLOS April 29, 1958)

“High Seas” means all parts of the sea that not included in
the territorial sea.

Article 87 (UNCLOS 1982)

High seas will be open to all nations. All the nations have;
m Freedom of Navigation

m Freedom of Fishing

m Freedom to lay Submarine cables & pipe lines

m Freedom to lay over the high seas.

Landing, Laying & Protection of submarine cables

Article 26 (UNCLOS April 29, 1958)

All States shall be entitled to lay Submarine Cables and
Pipe Lines on the bed of the high Seas.

Article 27 (UNCLOS April 29, 1958)

Every State shall take the necessary legislative measures
to provide that the breaking or injury by a ship flying its flag
or a person subject to its jurisdiction of a submarine cable
beneath the high seas done willfully or through culpable
negligence, in such a manner as to be liable to interrupt or
obstruct telegraphic or telephonic communications shall be

§ a punishable offence
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Risks of Regularity Aspects

m  Restrictions on usage of territorial waters of

other countries

m  Right of Way (To reach Europe, from Middle East and
South East Asia one has to go through Egypt)

m Threat from terrorist activities at Landing Point
and shallow waters (Present experience is mostly

remote)

m  Change of Government policies from time to
time. This is a rare occurrence for the in service

systems.

Man-made:
m Fishing activities
m Under sea mining
m Qil, gas and sand
dredging,
m Other offshore industries
utilizing the sea-bed
m Ship anchors
m Heavy constructions
such as big air ports,
§ shipping ports etc.
. o: [ ]

(/558

Environmental Risk

Natural hazards:

m Sea-bed changes (sand
movements and water
currents etc.)

m Climatic changes

m Earth quakes in the sea
bed

m Marine mammals (fish
bites)

15



Mitigating of Risks

m Strategic Approach to Minimize Economic
Risk
m Minimize technological risks

- Evaluation of Suppliers Proposals considering
future trends

- Project Management
- Desk top Study
- Design routes & engineering

§ Methods to minimize General Risks

Strategic Approach to Minimize
ECOnOmIC RlSk (Identify suitable network topology)

m Organize cables within the same groupings
(point to point)

m Organize cables with multiple groupings
(point to multi-point)

m Strategic approach of various network
topologies

16



Network Topologies §,,,.
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Features of Point to point

m Similar operations like transit airports.

m |dentify the closest country which will have
more liberal telecommunication policies with
the ability to connect with many countries in
the world.

m |dentify the suitable operator in that country
to suit your requirement.

m Establish a point to point connection with

§ that country.

e
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Examples for Point-to-Point

1 Mt Lavinia

s Bharat-Lanka Cable System
.
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in case of a cable failure

m High reliability features
m Comparatively higher costs of the project

m For a given party, many reliable connection
with low cost.

Features of Ring Topology

m Availability of Automatic protection switching

adopted.

Examples for various topologies

T

APCN-2 \§

Ring Topology (Tﬁ
5

aﬂ,
3
s

SEA-ME-WE 3

Fish-bone Topology

Perth
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Examples...

A e Tt

Features of Mesh Topology

m More Reliable than Ring Topology
m Automatic Restoration

m Comparatively very high costs on both
Capital & O&M.

m Complex network architecture
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Examples for Mesh Topology

m Normally mesh topology is used in metro
core networks (land networks)

m |t is rarely used in submarine cable systems
and might encounter in the future

m May be used for small geographical area
connecting a few countries where high
reliability is required

Minimizing technological Risks

m Ring network will be cost effective as against a
mesh network. However number of countries
that can be interconnected is limited.

E.g. APCN 2 (Singapore, Malaysia, China, Korea, Japan, Taiwan,

Philippine) TAT-12/13 (USA, Ireland, UK, France), TAT 14 (USA,
Denmark, Germany, Netherlands, France, UK)

m The number of links needed to connect one
country to all other countries connected to that
network is very much more in the mesh network
while it simplifies to one connection in the ring

§ network.

21



Minimizing technological Risks
contd....

m Sometimes a ring network can not be achieved
only by undersea cable sections but the concept of
having one cable system interconnecting all the
respective countries will be more close to the
approach of a ring system. This type of network is

named as Fish-bone Network. E.g. SEA-ME-WE 3, SEA-
ME-WE 4

m A direct cable from one country to another will be
costlier and only with special reasons such cables

§ may be laid.
/333" o .
K B e s ianeacovo st

Methods to minimize General
Risks

m Preventive method (safeguard against
service interruptions due to technical
competency)

m Corrective method (surveillance of
protecting the equipment by online
monitoring and to provide advance alarm
conditions)

m Fall back method (Organizing restorable
path incase of traffic disturbance)
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Chapter 4

Business &
Financial Models

Why business model ?

m Services — to identify the services that can be
supported,

m Pricing — cost to the customer of such services,

m Revenues — expected revenues over a period of
time (typically 10 years)

m Costs — to identify all costs of the whole project
including supporting facilities

m Efficiency — NPV, IRR and the cost recovery year

§ (Payback) to ensure its financial viability
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Services

m Nowadays services are the most critical factor to
motivate any investment on Submarine Cable
Systems

m This is very significant as broadband services are
becoming very popular

m However the revenues from traditional voice
services (PSTN) still can be expected for next few
years

m Restoration services to other cable systems brings
good revenue

Pricing of Services

m Broadband services can be priced taking the
following network components into consideration;

m Cost of the submarine cable systems and its apportioned
bandwidth

m Cost of the domestic IP broadband network and
associated IP core networks and its apportioned portions

m Restoration prices need to be competitive with
other cable systems and it shall be half circuit and
full circuit basis

m Pricing of all these services shall vary year to year
§ based on the demand and competitiveness
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Expected Revenues

m Revenues can be forecasted based on the volumes of
services expected in each year

m These revenues need to be depreciated based on a standard
discount rate applicable to that particular country

m These revenues shall be more conservative if investments
are required to be less risky

m Revenue Categories

m International Private Leased Circuits
m International Voice and Telex

m  Cable Interconnection

m |RU sales etc

Cost Analysis

m Costs of a submarine cable system shall include;
m Terminal Station Equipment costs
m Submersible Plant costs
m Land cable and land cable plant costs
m Building costs and its apportionment
m Land Costs and its apportionment
m Power and AC costs
m Costs of supporting facilities and meeting

m Operation and Maintenance Costs




Breakeven Point

m All the costs incurred in each year shall be
reduced from the expected revenues in
each year

m The resulting figures shall be accumulated
towards the future

m The year where the resulting figure will be
positive is considered as the breakeven
point

Example of Financial Analysis

»Year | Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

v Description 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Cash Out Flows —

e 30| 10 0 0 0 0 0 0 0 0 0
Cash Out Flows —

Qut Flows g | s NS | e | e e S | )
Cash In flow 0 AT N G ) T e e G
NetcashFlows | -308| 70| 36| 44| s3] 63| 76| 91| 109] 131 157

Figures are in Million USD
o ; IRR
Iscounting NPV
NPV
Factor 20
15 4
5% 15.66 o RR

10% 2.07 °]

15% (6.30) 0

20% (1150) (5) 4 5% 10% 5% 20% 25% 30%

25%|  (14.74)

)
101 DCF
30% (16.73) 5]
)
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Different Types of Business Models

m  Ownership and Control of Network
handled separately

m Joint Ownership and Control of Networks
m Between two Operators
m Between group of Operators (Consortium)

Key Parameters making a Business
Model for Submarine Cable System

m  Market Trend
m Exponential demand (Natural)
=  Natural and anti-cybernetic demand
m Predicted Market Share
m Competitive Pricing
m Technological advancements
= Introducing new products & services to enhance the demand
m Lifetime of the system
m Generally 10 — 15 Years
m [nitial & Ultimate design Capacity
m  Accommodating future demand
m [nitially System does not provide ultimate capacity

m Future demand have to be analyzed in advance and the necessary upgrades have
to be anticipated

m Undersea cable system the upgrade cost is very much less compared to the initial
investment (Around 5% of the initial investment for the same capacity)

m  Expenditure & Revenue
m Capital Cost & Recurrent Cost
N




Qualitative Factors affecting
Business Models

m Business Models are based on quantifiable
factors. However the qualitative factors too
have influence on the business models

m Market efficiency

m Operational efficiency and system reliability
m Terminal access and interconnection policy
m Governance and regulatory compliance

m Political feasibility

Evaluating the Total Project

m Sound Business Model

m Analyzing Source of Funding

m |f the Source of Funding requires higher costs
than IRR project is not feasible

m For a given country Required Rate of Return
(RRR) has to be less than the calculated IRR of
the project

m Source of funding plays a vital role in
undersea cable project

Ct—
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Chapter 5

Management of
Undersea Cable
Systems

Steps that need to be followed in
Submarine Cable Project

m Analysis of the viability of the project by one or more
Parties — Business Model

m Inviting other interested Parties for Signing of MoU
m |dentifying the project teams from Each Party

m Feasibility study and Desk-top Study and identify landing
stations. Tendering and Evaluation.

m Selecting the Contractor and signing of Supply Contract
along with identifying the conditions that will be governed
to manage the cable system

m Signing of Construction and Maintenance Agreement
(C&MA) by Parties.
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Management of Undersea Cable
Systems

m Up to the commissioning Stage

m This period includes Feasibility Study, Project
Formulation, Surveying & Engineering, Awarding of
Contract, Implementing, Testing & Commissioning,
Acceptance

m After the commissioning

m This includes O&M Issues, Upgrade, Circuit
Activations, Restoration, Billing and Capacity Sales
élc.,

Management of
Undersea Cable

Systems
P Fo t.he_ After the
Commissioning ]
Commissioning
Stage
MOU Organization Billing Upgrade
Procurement Oo&M
SC
g Circuit
Billing Activation
C&MA
Restoration

Sales
b - pm—




Example Management Structure for Consortium
Cable System — SEA-ME-WE 4

Management
Committee (MC)

A4 A 4 A 4 A4 A 4
Finance & Operation & Investment & Assignment
Procurement Administrative Maintenance Agreement Routing &
Group (PG) Sub-Committee Sub Committee Sub-Committee Restoration
(F&ASC) (O&MSC) (I&ASC) (AR&RSC)
v A
Central Billing Network
Party (CBP) Administrator

Functions of the management
Committee (MC)

m To direct the progress of engineering,
provisioning, installation, bringing into service and
continued operation of the project.

m Make all major decisions necessary to carry out
the project.
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Functions of the Procurement
Working Group (PWG)

= Implementation of the Supply Contract with the Supplier in
accordance with the technical specifications

m Preparation of Specifications for increasing the Design
Capacity
m Procurement Group will carry out major coordination
functions with the relevant expert groups, such as
m Review the Supply Contract expenditures in consultation with F&A
Sub-committee
m Purchasing all the necessary equipment and spares with the
consultation of by AR&R Sub-committee
m Maintaining of records and accounts of costs related to Supply
Contract
m Review the operation and maintenance procedures in consultation
with O&M SC

Functions of other Expert Groups

m |I&ASC

m Plays a vital role until signing of C&MA
m Needs experts on investment & overall management of the Cable System
m Decide the major criteria such as Open Access, Capacity Sales efc.,

m F&ASC

Plays a vital role during implementation of the cable system

m  Needs experts on Billing & Collection

m Decides the procedures to implement financial discipline for a proper implementation
of the project
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Functions of other Expert Groups
Contd...

= O&MSC

m Plays a vital role after commissioning of the cable system
m Needs experts on maintenance of Submarine Cable Systems
m Decides Operational Budget that has to be born by the Parties

m AR&RSC

m Plays a vital role at the commissioning and after commissioning of the
cable system

m Needs experts on International Routing Management

m Decides Activation Procedure, Restoration Plans

Operational Groups

Three Major Operational Groups to Support the management
of the Cable System through the life time

CBP — Central Billing Party

[ Implement the Billing & Collection Functions from the signing of the
Supply Contract until the retirement of the system (This function can be
out sourced or assigned to one of the Parties)

NA — Network Administrator

n Management of the circuit Activation Functions, Restoration, and
management of right of use cost of each terminal station

Operation & Maintenance

[ Preventive & Corrective maintenance of the system in general will be
carried out by out sourcing to respective maintenance authorities
identified by the O&MSC
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Management of Financial Discipline
of Consortium Cable Systems

m More complex

m Many Parties with different financial
Disciplines

m Supplier(s)

m Different regulations applicable for
Remittance of funds

m Cost involved in International & Terrestrial
waters




Invoice Settlement Procedure with No Deviations

Acknowledgement

Phase
8

Phase
10

Phase

Contractor(s)

Phase
7

Phase
4

Phase
Payment 6

Gurantee

Acknowledgement

CBP

Phase

Purchaser(s)

Phase
10

Pre-requisites - 1

Phase

Phase

.
Pras

Phase
10

Phase

Pictorial View of the Invoice Settlement

Payment

F & ASC



Cable System-Billing Schedule

Billing Criteria for BM No Payment Due | Prerequisites | Billing Due
Milestones Milestone as a Date
Achievements percentage of
contract price
Contract Coming into BM 0 5% - To
Agreements Force
Project Project BM 1 1% BM 0 To + 3 months
Management Management
Plan
Product Design | Product Design | BM 4 1% BM 1 To + 3 months
Acceptance
Route Survey Final Survey BM 3 2% BM 2 To + 6 months
Report
approved by
purchasers
Cable Factory
Manufacturing | Release BM 4 3% BM 2 To + 3 months
Certified by
Purchasers

Cable System-Project Budget

Total Original Transfers / Adjustments to Total transfers | Total Revised Remarks
Budget Original Budget / Adjustments Budget
Revision 1 Revision 2
Supply Contract
Non-Supply
Contract Cost
Other Contract
Cost

General Cost

Total System
Budget (Without
Contingencies)

Contingency

Savings from
Original Budget
Savings from
Original Budget

Total System
Budget (After
savings and
contingencies)
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Cable System-Project Budget

Summary of Transfers

MC Reference Budget Iltem Transfers Details Treatment Disbursement Plan

= Supply Contract & Non-Supply Contract

m  Supply contract cost
m contract variations

Quality Assurance
Owners Cost

| |
n

m Taxes = Pipe Line and cable crossings
= Permits

m Other Cost

m General Cost
= NA, NOC, CBP

[.

Financial Discipline Contd...

m  Generally Invoicing (billing milestones, other costs, taxes, CBP etc) are done quarterly
(within first 10 days of the quarter) by the Supplier with proper sanction of PG

m  Taxation will be treated towards the end of the project and either Supplier or Party will settle
the Tax applicable for import of equipments of the country

m  Each Party should concern to obtain maximum Tax benefits to the Consortium

m  Extended payment charges for contractors and late payment charges for Parties in general
will be based on LIBOR rate plus 2% and 3% respectively
In general LIBOR is based on Lending Rate & Borrowing Rate.

m  Budget format has to be prepared to achieve both Financial Discipline as well as smooth
implementation of the project. For smooth implementation three Budget Items such as
Savings, PG Contingency, MC Contingency can be allocated to accommodate variances

= Vertical transfers of the budget items has to be closely monitored by Management
Committee

= Atany Billing Cycle the budget disbursement and the respective savings has to be
monitored with the actual expenditure

= Allinvoicing & settlement from Suppliers to the Parties vice versa has to be carried out only
through CBP

m Al Transactions should be transparent to all parties. Hence a suitable website to be
prepared to a quick information retrieval This kind of websites can be used for marketing
purposes (E.g. seamewe4.com, seamewe3.com)




Terminal Station Cost

m A Party’s Terminal Station will be used by most of the other
parties. The usage can be either on the Wholly Assigned or
Jointly Assigned basis. In the case of wholly Assigned, this
party has to bear the costs for the right-of-use of the
respective other party’s Terminal Station according to the
guide lines agreed by the Parties.

m Generally the Calculation of Station Cost is very complex
due to the high variance of cost components from country
to country. (e.g. Cost of Land)

m To simplify the calculation a template can be agreed which
is given below which includes a few components such as
Buildings, Duct route upto Beach Manhole, Power & AC

Template

Cost Items Principle SEM Justification | Remarks
Parameters
Land sharing/Dedicated m?
Building sharing/Dedicated m?
Power sharing/Dedicated w

Cable Ducts/BMH | sharing/Dedicated | Number of sub-ducts

Air Conditioning sharing/Dedicated

General Service sharing/Dedicated Proportional

Test & Measunng sharing/Dedicated

5 Equipments
od
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Chapter 6

Conclusion

Conclusions

m  More Undersea cables are expected connecting Middle East to the rest of the
world.

m A country will be provided with high bandwidth through many undersea
cables.

m  Technological paradigm shift from wireless to optical fiber are inevitable.

m  Telecom players are compelled to shift their business to provide high
bandwidth through optical fibers

m Understanding of how to construct & operate undersea cables is essential for
all telecom players to carry out their normal business.

m  Future world will be netted by optical fibers both overland and undersea. The
technology will be evolving to utilize these optical fibers to carry more
bandwidth with the deployment of electronics at the terminal stations.

m The cost of electronics are decreasing day by day. Hence the benefit of
having an affordable service will be given to the customers.

m  With the low cost infrastructure in place, all human beings this world will have
the access to the information without any restrictions which cannot be
regulated.
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Optimum Solution

m Understand the paradigm shift of transporting
information such as voice, internet, TV
broadcasting, video streaming with IP technology
over the optical fiber network.

m Hence reliable optical fiber connectivity to a
country is a must. Naturally the traffic that has to
be carried over the transport network will be many
100 folds than now.

m Hence mitigate the risk and face for future need by
having reliable optical fiber connectivity to a

s country.

Thank

You...

Sri Lanka Telecom
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