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‘ Overview & System Architecture Global systems, end-to-end architecture Slides 3i 4

‘ Planning, Design & Permitting System design, desktop study, route survey, permitting Slides 57 8

‘ Suppliers & Core Wet -Plant Components Global suppliers, cable types, fiber types, repeaters, branching units Slides 97 13

‘ Landing Facilities & Dry Plant CLS, SLTE, PFE, OGB, front-haul and back-haul Slides 141 18
‘ Manufacturing & Acceptance Testing Wet/dry plant manufacturing and factory acceptance testing Slides 191 20
‘ Shore Landing Construction Direct shore landing, HDD, PLSE, BMH, BMH splice Slides 217 25
‘ Marine Installation & Protection Cable ship, DP, loading, PLGR, protection, plow, ROV, PLIB Slides 26 33
‘ Operations, Testing & Maintenance NOC, OTDR, C-OTDR, repair and maintenance zones Slides 3417 39
‘ Products, Purchasers & Reference Services, capacity purchasers and industry acronyms Slides 407 45



GLOBAL SUBMARINE CABLE SYSTEMS

The Backbone of Global Connectivity

Submarine cable systems are the backbone of the global Internet and international telecommunications network, carrying X £
Q approximately 99% of all international data traffic. They connect countries and continents using fiber-optic cables laid on the
./° ocean floor, enabling high-speed, low-latency communications. As of 2026, there are approximately 570 active (in-service)
submarine telecommunications cable systems operating worldwide. This number changes every year as new systems
enter service and older systems are retired. The engineered design life of a submarine cable system is 25 years.
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PRIMARY FUNCTIONS OF A
SUBMARINE CABLE SYSTEM

@ Internet Connectivity

Telecommunications
o] Data Center Interconnection

Financial Services

Government and Defense
Communications

Connecting Islands
and Remote Regions

000000
2

__5_ | Scientific Research
L

/.



4% POWERED

| END-TO-END SUBMARINE CABLE SYSTEM ARCHITECTURE @ rote 3 esuewr @) comesreo

Connecting the World. Powering the Cloud. Securing the Future.

LAND NETWORK (LOCAL)

LAND NETWORK (LOCAL) Power SUBMARINE CABLE SYSTEM Power
_ ZPL/ PFE Feed Shore End ShoreEnd ~ Feed ~ PFE  ZPL/
~ - MDF Equipment Cable Cable  Equipment MDF
’3/.%.‘ ) : Branching g
= / 5 Unit (BU) + W
Repeater #1 Repeater #2 P Repeater #N-1 Repeater #N :
" . e - nm{lu’;{um"' umnwumu F » ‘;
=== e SN S— .
CABLE LAND'NG sTATlON e ’;’;'—_'——"——‘—‘!\“L'":—’L: = e | ) |k, | e e ety R \":i: e e il i "I . Gt S . et e g e S e 3 cABLE LAND'NG STA'"ON
(CLS) A A e S S B S IR e A R T S e i S S S R A e (CLS)
TERRESTRIAL NETWORK ~ SUBMARINE INFRASTRUCTURE B TERRESTRIAL NETWORK
[ Customer & Digital Ecosystem (PoP / DC) > ] ] DCI (Open Cable System) » | l Customer & Digital Ecosystem (PoP / DC) > ’

~

~

2. ZPL/ MAIN DISTRIBUTION
FRAME (MDF)

1. CABLE LANDING STATION
()]

« Cross-connect interface

+ Secure facility housing network
equipment
+ Environmental control

+ Customer connections
« Traffic management

+ Power & security systems

3. POWER FEED
EQUIPMENT (PFE)

« Converts AC to regulated DC

» Feeds power to SLTE
« Monitors system health

4. SHORE END CABLE

+ Connects CLS to seabed

« Transition from terrestrial
to submarine environment

« Buried for protection

u//r(ﬁ!-.pf/wa
A — _‘”':- \

5. REPEATERS (SLTE)

6. BRANCHING UNIT (BU)

« Amplify optical signals
« Restore signal quality

+ Spaced 50-100 km apart
typically

+ Enables network branching
+ Adds flexibility & resilience
+ Supports future expansion

SPNS

— =,

7. SUBMARINE CABLE

+ Optical fibers for data
+ Power conductors

» Protective layers

+ Laid on the seabed

J

S —

8. SYSTEM MONITORING
& CONTROL

= - o —

. B
?*" k) i—/f e

+ 24/7 network monitoring
« Fault detection & alarm
« Performance management

* Rapid response coordination

e —

BUILT FOR RELIABILITY
Engineered for 25+ years
of operational life

O

E

Continuous monitoring

ALWAYS ON ‘
and rapid fault response

GLOBAL CONNECTIVITY \
Enabling seamless communication
across continents

&

il

SCALABLE & FUTURE-READY
Designed for capacity growth
and emerging technologies




SUBMARINE CABLE SYSTEM DESIGN

A COMPREHENSIVE, END-TO-END DESIGN PROCESS FOR
RELIABLE, SCALABLE AND FUTURE-READY NETWORKS

NETWORK
ARCHITECTURE

» Define system objectives
and capacity

« Identify landing points
and interconnection hubs

= Develop network topology
and diversity

|
N

—&"‘\:§§\
= o Ty -
e TR R
: N

8 S\ \

S

@ RELIABILITY BY DESIGN

NETWORK ROBUSTNESS
& PROTECTION SCHEMES

» Path diversity and ring
topologies

¢ Branching units and mesh
capabilities

e Failure scenarios and
restoration planning

("7 OPTIMIZED PERFORMANCE |

vl

hOSIy bSig2N] &

TRANSMISSION
DESIGN

« Optical system design
(capacity, reach, margins)

» Repeater spacing and
power budget

» WDM and spectral
efficiency planning

 REPEATER

FUTURE
PROOFING

» Scalable capacity and
upgrade path

e Technology roadmap
alignment

» Design for next-generation
systems

_ REPEATER

.ll SCALABLE & FUTURE-READY ‘

ROUTE & CABLE STUDY
& ENGINEERING

= Bathymetry and seabed
analysis

» Hazards assessment and
route optimization

» Cable type selection and
protection strategy

* Marine engineering design

PERMIT STUDY TERMINAL STATION

& ACQUISITION ENGINEERING
» Environmental and » Landing and site selection
regulatory requirements » Civil, structural and
» Stakeholder consultation architectural design
* Permit application, review ¢ Power, HVAC and security
and approvals design
« Integration with network
operations

/7 ENVIRONMENTALLY RESPONSIBLE #Q\ COLLABORATIVE & COMPLIANT

w t NPFSaaA2yAubust2@2@8AYSSNAY I ¢NFAYAY3I w



DESK TOP STUDY (DTS)

THE FOUNDATION FOR A SAFE, RELIABLE
AND PERMIITTABLE CABLE SYSTEM

—~
\\ The DTS serves to identify system risk and acts

(gc\ as the foundation for all future engineering and
" implementation of the submarine cable system.

~

KEY DTS & DESIGN CONSIDERATIONS

@ Landing Points - CLS -

terrestrial backhaul

@ Beach and Inshore Approaches Cable selection

H® e

@ Maritime Boundaries
@5} Geopolitics - Contested Areas Other submarine cables

Cable Fault Data Base

L) Deep Burial Required?
<A> Pre-Laid Shore Ends &
'S/ Direct Landings
@ Horizontal Directional
Drilling necessary?

'Q‘ Permitting & Fisherman
3 Negotiations

\

Pipelines
Unexploded Ordnance
Cable / Pipeline Database

Permitting and Other
Seabed User Agreements

®® We®

@ Natural and manmade obstacles

@ OPTIMIZED ROUTES RISK MITIGATION
Minimizing risk and latency ’ Avoid hazards and conflicts

7

hOSIFY bSGé2N]a w

Mineral/Oil & Gas exploration

Branching Unit deployments

Piracy, Icebergs, other risks

I [ | PHILIPPINES

SUBMARINE CA

TRANS-PACIFIC NETWORKS

EAST ASIA - U.S. WEST COAST

— FASTER (US.JP.TW) === UNITY (US, JP)
PLCN (US, JP, TW) === HK-G (US, HK, JP)

=~ PC-1(US, JP. TW) === JGAS (US, JP)

— TPE (US, JP, TW) —— SJC (US. JP)

B LANDING STATION

©® MAJORCITY potES
ROUTES ARE APPROXIMATE
AND SUBJECT TO CHANGE

OCEAN DEPTHS IN METERS

i | NETWORKS

' =D REGULATORY COMPLIANCE ' @ DATA DRIVEN '

:® Permits and agreements Leverage industry databases

t N2 FSaaA2yAubust202&@ A Yy

M

* Seattie

s Portiand

UNITED
STATES

San Francisco

—X_ 100 1s00mm

000 STAKEHOLDER ENGAGEMENT ‘ @ FUTURE READY

Users, regulators, communities Scalable and resilient design

SSNAY3I ¢NIAYAYI



@ MAIN PURPOSES INCLUDE:

A marine route survey for a submarine cable

system is conducted to determine the safest, most
technically feasible, and most cost-effective path
for installing and operating an undersea cable.
The survey provides the data needed to design
the route, minimize installation risks, and protect
the cable throughout its operational life.

Seafloor Mapping
Seabed Characterization

Hazard Identification

Cable Burial Assessment

Route Optimization

7 . ) @) ANALYSIS OF RESULTS - FINAL ROUTE ENGINEERING
Engineering Design Support

(¥) Route Engineering
. (¥) Cable Armoring & Protection
N (¥) Burial Conditions

(¥) Recommendation for Installation Procedures

— — — — e —

Environmental & Regulatory Compliance
Installation Planning

Risk Reduction

Ocean Networks ¢ Professional Engineering Training « Copyright - August 2026




Permitting Process

SUBMARINE CABLE SYSTEM PERMITTING PROCESS

Typical Duration: 18 — 48 Months
e N (-

hOSly b$

~N ~
ROUTE ENGINEERING & MARINE SURVEY 9 ENVIRONMENTAL GOVERNMENT AGENCY LANDING & FACILITY
FEASIBILITY PERMITS STUDIES COORDINATION PERMITS
Ly ™ = ro » il ™ ™|
g « Marine habitat & species
« Desktop studies « Geophysical surveys - Water quality « Federal agencies + Cable Landing Station (CLS)
: Dat§ apalysis ) + Geotechnical investigations « Fisheries + State agencies * Beach Manhole (BMH)
* Preliminary landing - Environmental sampling SCltical feaakieas « Local agencies « Terrestrial route
site selection S Coniicl ociates » Interagency coordination + HDD / construction
3 -6 MONTHS 3] 3 -6 MONTHS ) L 6 — 18 MONTHS o) L, 6 — 24 MONTHS & 3 —-12 MONTHS
¥ N o 77 B -
ENVIRONMENTAL PUBLIC CONSULTATION CABLE LANDING MARINE INSTALLATION r @ CONSTRUCTION
REVIEW (NEPA / SEPA) & STAKEHOLDER LICENSE (FCC) APPROVALS & INSTALLATION
ENGAGEMENT
5 Z B ®ee —> — i -E' = gg-,.—!,a
« Categorical Exclusion + Public meetings « Formal application + Notice to Mariners * CLS & onshore works
+ Environmental Assessment « Indigenous consultation « Technical & route information « Port & navigation approvals +« HDD & BMH installation
+ Environmental Impact « Stakeholder coordination « National security review « Environmental conditions « Offshore cable installation
Statement + Fishery & safety coordination + Agency environmental * Protected species measures * Burial & testing
6 — 18 MONTHS ) 3 -12 MONTHS L 6 — 18 MONTHS g L 3 -6 MONTHS L 6 — 18 MONTHS

PLANNING & STUDIES
6 — 12 MONTHS

Durations are typical ranges and will vary based on project location, environmental conditions, and agency requirements.

Ve

Uugz2NJ]a o

POST-INSTALLATION & PERMIT CLOSEOUT

* As-built survey

« Burial verification

+ Environmental compliance
3 -6 MONTHS

+ Permit closeout documentation 4
« Agency acceptance

ENVIRONMENTAL &
AGENCY REVIEW

12 — 24 MONTHS

4

:‘% LICENSES

CONSULTATION &

12 — 24 MONTHS

INSTALLATION
6 — 24 MONTHS

e

I~~~

t NETSEAA2YAUBUSI2Q2@ A v S S NA v 3

CLOSEOUT
3 -6 MONTHS

CNFAYAYT o




Global Suppliers
GLOBAL SUBMARINE CABLE SYSTEM SUPPLIERS

TURNKEY ¢ CABLE/ WET PLANT ¢ SLTE e« PFE ¢ INSTALLATION & REPAIR VESSELS ¢ SYSTEM DEVELOPER & PROJECT MANAGEMENT
TURNKEY SUBMARINE SUBMARINE FIBER-OPTIC CABLE / e SLTE - SUBMARINE LINE PFE - POWER FEED e INSTALLATION, MAINTENANCE &
CABLE SYSTEM SUPPLIERS WET-PLANT SUPPLIERS TERMINAL EQUIPMENT SUPPLIERS EQUIPMENT SUPPLIERS CABLE-REPAIR VESSEL OPERATORS
SUPPLIER HEADQUARTERS SUPPLIER HEADQUARTERS | SUPPLIER HEADQUARTERS | OPERATOR HEADQUARTERS  INSTALLATION , MEPAR/

SubCom uUsa €3 subcom USA ciena Ciena UsA

Alcatel Submarine OsN ASN France Nokia
NOKIA Finland
Networks (ASN (inchuding former Infinora portfolio)
) NEC Japan

NEC HMN Technologies Xtera  Xtera

HMN Technologies Prysmian / NSW
Prysmian  (Norddeutsche
Xtera Seekabelwerke)

Prysmian / NSW Nexans Nexans France @

(Norddeutsche Hexatronic  Hexatronic Sweden (¢
Seekabelwerke) Xtera
M Hengtong China HMN
La,w, . L oz o China
wlnln " USA SSP'!!“"
LS’  LSCable & System South Korea cisco

Full end-to-end capability including system design, & i China
cable, repeaters, terminal equipment, PFE, Manufacture of submarine fiber-optic cables

SLTE, marine installation, commissioning (repeatered and unrepeatered) and

and project management. associated wet-plant components.

SubCom

<

Usa
ASN France
France

UK

o or e JRNC S I G R R SR R K

R SS IS INIS S | S | S{SIUSS

FE@RRe=IC | temMe d

Optical transmission systems and SLTE for High-voltage Power Feed Equipment (PFE)
open and integrated submarine cable networks. suppliers for repeatered submarine
Nokia includes the former Infinera portfolio bla =37 Marine installation, route survey, burial, maintenance

(ICE coherent technology). and emergency cable repair services.

CONSOLIDATED SUPPLIER CAPABILITY MATRIX NOTES & KEY POINTS SYSTEM DEVELOPER &
PROJECT MANAGEMENT COMPANY

TURNKEY CABLE / PFE MARINE REPAIR /

SYSTEMS WET PLANT s INSTALLATION HOVES @ wee i S
v

1) a vertically integrated fleet model. Japan is supporting expansion of
NEC's dedicated marine capabiiity.

1)
Xtera provides and system uses

and installation partners within s tumkey model,

I IS NS

Prysmion/NSW aro 1o pointtopoint /
unrepeatered and specloitred tolocom systoms.

EISISSINISNIS | §S

Nexans' subsea business is substantially orlented toward submarine Ocean Networks, Inc. (ONI) is a global System Developer
power/energy cables; not a primary long-haul repeatered tolecom OEM. and Project Management company specializing in
submarine cable system projects.

Nokia (incl. former Infinera portfolio)
Cisco

Spell High Voltage E}
MARINE OPERATORS (see list above)

! KIRNINIS

Marine Specialists

Suppliers and capabilities are subject to change. This slide reflects information available as of May 2025.

Ve
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SUBMARINE CABLE TYPES

PROGRESSIVE CABLE PROTECTION DESIGNS

Lightweight Special Application Light Wire Armor Single Armor Double Armor
(LW) (SPA) (LWA) (SA) (DA)

LNCREASING PROT.ECTION » (DA)
LIGHTER & FLEXIBLE @ DESIGNED FOR PURPOSE @ BUILT TO PROTECT ROBUST & RELIABLE MAXIMUM PROTECTION
Easier to install Application specific solutions From seabed hazards For long-term performance For extreme environments
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Submarine Cable Optical Fiber Types
OPTICAL FIBER TYPES

TYPICALLY USED IN SUBMARINE CABLE SYSTEMS

Submarine cables systems use single-mode optical fibers that deliver very low
loss and high bandwidth over thousands of kilometers.

Modern submarine
cable optical fibers
incorporate multiple
layers of protection
to ensure reliable
performance in
harsh marine
environments.

—
Copper Water-blocking  Steel Wire  InnerPE  Outer PE

G.652.D

STANDARD SINGLE-MODE FIBER

The workhorse fiber for
submarine systems

Designed for minimal attenuation in
the C and L bands. Optimized for
long-distance communication in
submarine cable systems.

‘ KEY FEATURES
* Low attenuation (s 0.20 dB/km @ 1550 nm)

¢ Full C + L band performance
* Proven reliability and vast technology

Core Diameter
9.2 ym

Cladding Diameter
125 pm P

» Standard fiber in most new
submarine cable systems

TYPICAL ATTENUATION vs WAVELENGTH
dB/km

\_/_ / 0:5;

1200 1300 1400 1500

Wavelength (nm)

1600 1700

&

hOoSly b

submarine cable systems.

WHY IT MATTERS

Selecting the right optical fiber type is critical to achieving
the required capacity, reach, and reliability in modern

G.655

NON-ZERO DISPERSION

SHIFTED FIBER (NZDSF)
Extended reach with high capacity

transmission

Core Diameter
9.2 um

Cladding Diameter

125 pym

Optimized dispersion characteristics

with non-zero slope, extending
the usable C + L band. Ideal for

G.656
WIDEBAND NON-ZERO DISPERSION
SHIFTED FIBER
Wideband performance for
future systems

Core Diameter
9.2 ym

Cladding Diameter
125 ym o
H Y

Combines low loss with wideband
dispersion optimization across the
entire transmission window.

high-bitrate long-haul and DWDM.

KEY FEATURES

* Zero dispersion wavelength
shifted to ~1550 nm

* Low non-zero slope dispersion in L band
« Supports higher bit rates and longer

unrepeated spans

+ Ideal for high-capacity DWDM systems

TYPICAL ATTENUATION vs WAVELENGTH

dB/ km

1300 1400 1500

Wavelength (nm)

99,200

2NJ a o

KEY FEATURES
* Wide zero-dispersion plateau

* Low attenuation across extended
wavelength range

* Excellent non-linear margin and
spectral efficiency

¢ Supports future high-capacity
and long-haul systems

TYPICAL ATTENUATION vs WAVELENGTH

dB/km
1.0
/_—_\———
00 -
1600 1700 1200 1300 1400 1500 1600 1700
Wavelength (nm)
ENHANCED /J'
CAPACITY .|||

t NRFS

LONGER
REACH

Tube Layer
ITU-T G.654.E
LOW-LOSS FIBER
(LARGE EFFECTIVE AREA)

Maximizes reliability for modern
submarine cable systems

Core Diameter
. 9.2 ym
7 N\
\\_)j Cladding Diameter
125
Hm P

Lowest attenuation single-mode fiber
with large effective area. Ideal for
maximum span and capacity for
submarine cable systems.

KEY FEATURES
* Ultra-low attenuation (< 0.17 dB/km @ 1550 nm)
 Large effective area for reduced nonlinearity

* Enhanced performance for long spans
and high bit rates

* Optimized for high-capacity DWDM
submarine systems

TYPICAL ATTENUATION vs WAVELENGTH
dB/km
1.0

0.5 |
0.0 -
1200 1300 1400 1500 1600 1700
Wavelength (nm)
OPTIMIZED
PERFORMANCE

A2 VAUBUSI2G2@ A Y S S NA v 3

Armor Jacket Sheath

DSF

DISPERSION-SHIFTED FIBER

(EARLY TECHNOLOGY)

Designed for reduced chromatic
dispersion in C-band

Core Diameter
8.2 ym

Cladding Diameter

125 pm 52
Legacy fiber type. Dispersion shifted to
minimize chromatic dispersion in the
operating wavelength, typically in the C band.

Largely superseded by NZDSF, G.655 and
G.654.E in modern submarine systems.

KEY FEATURES

* Low chromatic dispersion at
operating wavelength

* High bandwidth and long reach

* Supports high bit rate transmission

* Legacy technology - limited use in
new submarine cable systems

TYPICAL CHROMATIC DISPERSION

Dispersion vs WAVELENGTH
(ps/nm-km) 20
% \/"_
-20 - -
1200 1300 1400 1400 1500 1600 1700
Wavelength (nm)
HIGH ‘
RELIABILITY ]
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OPTICAL REPEATER

THE HEART OF LONG-HAUL SUBMARINE CABLE SYSTEMS

Optical repeaters are placed at regular intervals along a submarine cable
route to amplify and recondition the optical signal, enabling high-capacity
data transmission over thousands of kilometers.

PRESSURE HOUSING
Titanium or stainless steel
housing provides extreme
strength and long-term
sea pressure protection.

—  J

OPTICAL AMPLIFIER

Erbium Doped Fiber Amplifier (EDFA)
boosts the optical signal with low
noise and high efficiency.

AMP-FREE SYGNAL
STRENGTH

ELECTRONICS MODULE

Monitors performance and
controls, and ensures stable
powering and safety functions.

T

OPTICAL PATH
The optical signal is received,
amplified, and re-transmitted
with minimal distortion.

@ | © | @

EXTENDS SYSTEM RUGBED & RELIABLE ENHANCES HIGH
REACH LASER SEA DESIGN SYSTEM CAPACITY
POWER FEED THROUGH
Enables power via high-voltage
feed of hundreds to operate
the repeater electronics.

THERMAL MANAGEMENT
Internal design ensures efficient
heat dissipation for stable
long-term operation.

REPEATER SIGNAL FLOW

OPTICAL ;
—p RECEIVER =% PR

Detects and converts
the incoming optical
signal to electrical.

Incoming
Optical Signal

A

Conditions and

Amplifies the optical
signal to compensate
for transmission loss.

regenerates the
electrical signal.

Outgoing

il \ OPTICAL Optical Slgnal

Converts electrical
signal back to optical
and transmits onward.

POWER FEED FROM BOTH CABLE ENDS

KEY FEATURES

KEY BENEFITS

« Extends ultra-long distance
submarine cable systems

» Maximizes high-speed capacity
and data throughput

» Supports fully repeatered
transoceanic installations

Erbium Doped Fiber Amplifier (EDFA)
Low noise figure for maximum reach

Built-in re-liable electronic design
and pressure and corrosion
compensation

Remote monitoring and control

Hermetically sealed for
25+ years of operation

» Maintains transmission once with
proven long-term reliability

Optical repeaters are critical to the performance and reliability of modern submarine cable systems,
making global connectivity possible across continents and oceans.




BRANCHING UNIT (BU)

ENABLING CONNECTIVITY. EXTENDING REACH.

A Branching Unit (BU) is a subsea device used in
submarine cable systems to split optical fibers
from a main trunk cable and direct a portion of
the fibers to a branch cable that connects to

an additional Cable Landing Station (CLS).

W -

TR v ~ T

Across Multiple
Landing Points

Subsea
Performance

Reach Without 11| I Scalability
New Trunk Cable

Reliable (Y) Extends Network /J Cost-Effective Enables Connectivity

@ Branching Units are a proven technology that enables flexible, scalable, and cost-effective expansion of global submarine cable networks.

.

LANDING A

CLS

POWER FEED
EQUIPMENT
(PFE)

TYPICAL SUBMARINE CABLE SYSTEM WITH BRANCHING UNIT

SUBMARINE LINE
TERMINAL EQUIPMENT

(SLTE)

J

CLS
BRANCHING UNIT
(BU) LANDING B
@!‘1 MAIN TRUNK SUBMARINE CABLE )@
. ? A
PFE
BRANCH
SUBMARINE CABLE
I 4 SLTE ‘
CLS
LANDING C S

DESCRIPTION

« A BU is installed on the seabed and
integrated into the main trunk cable.

« It contains passive optical components
that split a portion of the fibers.

» The branched fibers are routed into
a branch cable that connects to

another CLS.

relia

» BUs are fully sealed, pressure-resistant
units designed for long-term subsea

bility.

SLTE

PURPOSE

Extend Network Reach

Enables connection to additional landing
points without installing a separate
trunk cable.

Cost Efficiency
Reduces overall system cost by sharing
the main trunk infrastructure.

Network Resilience
Provides alternate landing options and

KEY BENEFITS

+/ Extends connectivity to new regions
and markets

v/ Supports future scalability and
additional branch connections

+/ Minimizes environmental impact by
reducing seabed cable routes

+ Built to withstand harsh deep-sea
environments

enhances network redundancy. +/ Proven long-term operational reliability



Cable Landing Station (CLS)
CABLE LANDING STATION (CLS)

THE SHORE END POINT OF A SUBMARINE CABLE SYSTEM

The Cable Landing Station is the critical link between the submarine POWER FEED SUBMARINE TERMINAL F
cable and terrestrial networks. It houses the equipment that powers, EQUIPMENT EQUIPMENT (SLTE) 4 B\
protects, and terminates the submarine cable and provides a secure _ - . \
interface to connect to the global communications infrastructure. TERRESTRIAL NETWORK J
. = n_ AW ‘ o INT E
= 1SR g EE s = o il ERFAC \
e E = = - _ [ 'f:\
....... W)
. (e
—_— 2 e

T —
» Cable termination and signal interface v_"‘ﬁ l ‘;’ |
» Power feeding and protection Bl U
¢ Environmental monitoring and control _ : - A
e : L. o S
o Secure facility with 24/7 operations , — i
o Connection to terrestrial fiber networks S e =
POWER FEED TERRESTRIAL NETWORK NETWORK OPERATIONS
EQUIPMENT (SLTE) EQUIPMENT (PFE) INTERFACE CENTER (NOC)
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Submarine Line Terminal Equipment (SLTE)

SUBMARINE LINE TERMINAL EQUIPMENT (SLTE)

The Intelligent Gateway Between Undersea Cable and Terrestrial Networks

({&}) OVERVIEW - '

SLTE is the core optical transmission platform 3 3 = TYPICAL COMPONENTS
located in the Cable Landing Station (CLS). X - - ? : — i d
It terminates the submarine cable and
interfaces with terrestrial networks, delivering
high-capacity, low-latency connectivity with = flmasfors: ] Wl E
monitoring, management, and protection Y o~ i . r - - == "1 Optical Amplifiers
capabilities. Lol =H ~IE |

Optical Line System (Transponders)

srameily

Wavelength Multiplexers (WDM)

KEY FUNCTIONS

OPTICAL TERMINATION
Terminates optical fibers from the submarine

E'-'\?.’i_

. Optical Cross Connects (OXC)

SIGNAL REGENERATION

Amplifies, reshapes, and retimes optical ‘ W TR - Nl A Control & Management System
signals as needed. - B . 5

- L 3 < 3
cable and conditions signals for terrestrial \ 155 o =z ! ™ gy i —iia R — IR ‘ S &
transmission. |7 o e ; 3 A Timing & Synchronization

WAVELENGTH MANAGEMENT T R \uea\\ : . A \ — - —4 | ; Z} Power Distribution Units (DC/AC)
Generates/manages multiple optical - T — W - , e ™ i

wavelengths (DWDM). 3 c : = =

PROTECTION & RESILIENCY 5 S o = \, & 1) Environmental Monitoring
Supports switching, redundancy, Y - :

and restoration.

MONITORING & CONTROL
Monitors optical power, BER, OSNR,
latency, alarms, and system status.

OPTICAL SIGNAL WAVELENGTH PROTECTION TERRESTRIAL 10
FROM e TERMINATION REGENERATION MANAGEMENT SWITCHING INTERFACE TERRESTRIAL NETWORK

SUBMARINE CABLE

. ' @ High Capacity. High Reliability. Built for the World’s Most Important Connections. @
2NJ] a8 w tNRPRTFSEAAA2YAUDUSI22AA Y SSNAY I ¢NIAYAYT w



OVERVIEW

Power Feed Equipment (PFE) supplies high-voltage direct current (HVDC) power
from the Cable Landing Station to the submarine cable system to operate in-line
optical amplifiers (repeaters) and other undersea powered elements.

S, ey

PFE
~

High Voltage
DC Output

Power Feed Equipment (PFE)
POWER FEED EQUIPMENT (PFE)

Delivering Reliable DC Power to the Undersea Cable System
@

The PFE provides stable, precisely controlled DC power to the submarine cable
conductors. This power is essential for operating in-line optical amplifiers (repeaters)
and other submerged powered components over long distances.

KEY FUNCTIONS

@ Converts incoming AC utility power into regulated high-voltage DC power.

Injects DC power into the submarine cable conductor pair.

Maintains stable voltage and current levels for continuous operation.

= = Continuously monitors voltage, current, insulation resistance, and faults.
= y 9
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= = Provides protection against overcurrent, faults, and abnormal conditions.

Supports alarms, diagnostics, and remote monitoring through the
network management system.
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Reliable & Continuous 24/7
Redundant Monitoring & Carrier-Grade
Design Remote Control Operation

{} HOW POWER FEED WORKS

AC POWER
INPUT
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HIGH-VOLTAGE INLINE OPTICAL FAR END
0 SUBMARINE CABLE 9 e CABLE LANDING STATION

DC OUTPUT AMPLIFIERS (REPEATERS)

Reliable Power. Continuous Operation. Essential for Long-Haul Submarine Networks.
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Ocean Ground Bed (OGB)

o Provide a low-resistance electrical path to seawater for HVDC return current.

OCEAN GROUND BED (0GB)

Electrical Reference and Protection System for Submarine Cables

The OGB provides a low-resistance electrical reference to earth for the submarine cable system, helping
protect the cable and equipment while ensuring reliable long-term performance.

Titanium / MMO

Low-resistance
connection to

Corrosion-resistant
ocean earth

structure

Complete the power circuit for submerged repeaters and

powered branching units.

e Maintain a stable electrical reference for the Power Feed Equipment (PFE).

o Safely dissipate electrical current while minimizing voltage gradients

and environmental impact.

Protect personnel and equipment from hazardous touch and

step voltages.

o Improve long-term system reliability and resist marine corrosion.

£} TYPICAL CONFIGURATION @ KEY BENEFITS

System Reliability

e Titanium anode grid
e Corrosion-resistant hardware
o Parallel low-resistance paths

® Direct bond to cable metallic sheath

Personnel & Equipment Protection
’ Low Electrical Resistance

@ Long Service Life in Marine Environment

CABLE LANDING POWER FEED SUBMARINE CABLE
STATION (CLS) EQUIPMENT (PFE) (METALLIC SHEATH)

OCEAN GROUND BED (OGB)
Low-resistance connection to ocean earth

OCEAN EARTH /
SEAWATER
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Front Haul & Back Haul

SUBMARINE CABLE SYSTEM: FRONT HAUL & BACK HAUL

Connecting the Submarine Cable to the World
FRONT HAUL

Terrestrial cable segment between the
Beach Manhole (BMH) and Cable Landing Station (CLS)

SUBMARINE CABLE SYSTEM

The submarine cable connects to shore
at the Beach Manhole (BMH)

CABLE LANDING STATION
(CLS)

SUBMARINE CABLE SHIP

z
UBMARINE CABLE

FRONT HAUL

Terrestrial Fiber Cable
Conduit / Direct Burial

E CABLE SYSTEM
Marine Installation
Submarine Cable

Repeaters HDD Crossings

Branching Units Secure & Protected Path

BACK HAUL

Terrestrial network connecting the CLS
to carrier networks and end destinations

CARRIER HOTEL /
DATA CENTERS

INTERNET
EXCHANGE (IXP)

((¢g)) MOBILE NETWORK
A OPERATORS

& GOVERNMENT &
m ENTERPRISE
NETWORKS

NETWORK

BACK HAUL
Terrestrial Fiber Network
High-Capacity DWDM
Redundant Routes
Connects to Global Networks

@ ONE SEAMLESS CONNECTION ! From the ocean floor to the world — delivering high-capacity, reliable, and low-latency connectivity.
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