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1. Il NTRODUCTI| ON

This document dees technical and performance requiremenfisr a submarine
telecommunicationsablelanding station irChuuk FSM. Thiscable landing statiowill be
one ofthe terminating poirst of the Chuuk - PohnpeiSubmarineCable (C-P SCj). A
geographic view of th€huuki Pohnpei Cable Systerute is shown in the figure below.

If_'__ph npei g

Pohnpei

Refer to Appendix 1 for detail on théhuuki Pohnpei Submarine Cable Landing Point in
Chuuk

The Employer,Federated States of Micronesia Telecommunications C@blporation,
(FSMTCC), is interested in obtaining a turnkey design and construction proposal for the
ChuukPohnpeiCable Landing Station (CLS) described herein.

The CLS location is to be located the grounds of thESMTC Facility (Facility)across the
road from theChuuk Wenoairport and supported by existing Facility electrical and
monitoring systems

This Request for Proposal (RFP) seeks a proposal fror@dh&actor todesign, construct,
and provision the CLS in accordance witk tlequirements defined herein.
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2. APPLI CABLE DOCUMENTS

2.1 General
Left Blank Intentionally.

2.2 System Specifications
1. Chuuk Pohnpei Cable SysterBysten Description, NEC Corporation

2.3 Drawings
Left Blank Intentionally.

2.4 Specifications, Standards, and Handbooks

The following specifications, standards, and handbooks form a part of this document to the
extent specified herein.

1. National Electrical CodéNEC)

2. iProtective Grounding Syst ems, Of fice G
Requiremerd, and Engineering Informian Power Sy st e ms00;191Sect i o
Issue 1, June 1973

3. EIC 60320, International Electitechnical Commission Standard, latest edition.
National Fire Protection Code

Local Public Utilities supply authorities (electricity, water, sewerage and
communi@tions)

Occupational Safety and Health Administration Regulations
Federated States of Micronesia Environmental Codes,
State ofChuuk FSM Environmental Codes

State ofChuuk FSM Local Building Code

10. State ofChuuk FSM Local Fire Code

11.ASCE/SEI 7-1 6 , i uvhi DesigmLoads and associated Criteria for Buildings and
Ot her Structureso

S

© ® N O

2.5 World Bank Documents, Policies, and Procedures
World Bank Operational Policy 4.01Environmental Assessment
World Bank Operational Policy 4.G4Natural Habitats

World BankOperational Policy 4.10 Indigenous Peoples

World Bank Operational Policy 4.11Physical Cultural Resources
World Bank Operational Policy 4.12Involuntary Resettlement

2.6 ESIA References
1. Environmental Mitigation Table (ESMIT)

a s~ wnh e
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Environmental Monitoring Takl (ESMoT)

EMSP Reporting and Monitoring Requirements
Environmental Code of Practice

Grievance Redress Mechanism

Health & Safety Plan

Appendix 1: Baseline Data Report

No o ke

2.7 Order of Precedence

In the event of a conflict between the text of this document andetheences cited herein
(except for redted specification sheetdfjis document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.
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3. SCOPE OF WORK

3.1 General Discussio

As describedn Section labove:

1 The Employer, Federated States of Micronesia Telecommunications Cable
Corporation, (FSMTCC)is interested in obtaining a turnkey design and construction
proposal for th&€ChuukCable Landing Station (CLS) described herein.

1 The CLS locations to be located on the grounds of the FSMTC Facility (Facility)
across the road from the airport, and supported by existing Facility electrical and
monitoring systems.See Appendix 1 for merdetail onChuuk Cable Landing Site
location.

1 This Request for Proposal (RFP) seeks a proposal from the Contractor to design,
construct, and provision the CLS in accordance with the requirements defined herein.
See Appendix 1 for more detail on Chuuk Gabanding Site location.

The CLSis to be designed as an unmanned 24 x 7 facility and is required to operate without
interruption through all reasonably anticipated inclement acts of nature and failure of the
external power suppl ythewbackup systemsl a Resnéte kaildihgpo n o my
monitoring and control features should be integrated into and consistentF&NITC
procedures and process at their adjacent technical facility.

The Contractordés Scope of Woliokingi ncl udes, but
1. Design of a Cable Landing Station (CLS) that meets the requirements of this
document,

2. Develop a site interface document to be used b¥thployerto ensure compatibility
of the site with the facility on delivery and installatedn Ca bl e Landi ng St
|l nterface Document . 0

3. Obtainnecessary permits for site construction, renovation, or civil works,
4. Construct/Renovate/Fabricate the CLS, inahgdi

a. Specific overall site layout, conceptual drawings and detailed engineering and
construction drawings that will serve as the basis for construction;

b. Local Civil Engineering for the CLSvhich mayinclude demolition of any
existing structures on the sitacarenoval of waste (if applicable), civil works
and constructiorof any concrete slabs or footings needed for the building
constructiofrenovation/placement, including an integrated Cable Vault.

Supportof Permitting and Licensing Applications with desidmcumentation,
DevelopAcceptance TedRlans andProcedures for thELS,

Procurement and Shipment of required material and equipment to the site,
Supervisghe construction/renovation/installation of the CLSsd€,

Site Acceptance Testing,

10. Supportthe Environment Management Plan,

11.Conform with relevant Occupational Health and Safety Guidelines and Legislation,
12.Onsite training ofEmployerrepresentatives for Site Operation and Maintenance,

© © N oo
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13.Develop and Delivea Conplete Design Package for the Ciaich includes, but is
not limited to:

a. Construction Cdificate verifying that theCLS has been constructed and
installed in accordance with the documentation and applicable regulations,

Detailed Drawings and Schematics conforming with laws and regulations
Equipment Manuals and Instruction Sets

Operations anilaintenance Manuals for tHeLS and associated equipment.
e. Site Acceptance Test Procedures and Test Results

14.Complete Fronthaul work on the FSMTC Side of the Road from existing ducts below
the road surface tihe cable vault of the CLS

o0 o

NOT included in the scope of work but described for completeness of this specificaisn,
the selectionprocurementprovisioning, and acceptance testofg

1 A new Diesel Generator for the FSMTC Facility sized to suppott bue FSMTC
Facility and the CLS simultaneously,

1 A new Automatic Transfer Switch to select power source from one of three sources;
the Utility Power (Primary), or one of two Facility Diesel Generators,

The CLS FM200 Fire Btection ad SuppressionyStem,
Redundant48VDC Critical Plant Power Supplies,
Backup Battery Power Plant, and

The Building Management and Security Systemrémnote monitoring and control of
the site and installed equipment from the FSMTC Facility.

= =4 =4 =

These subsystems will be assesseduifently present), and procured and installed under a
separate contca by the Purchaser.

3.1 Detailed Scope of Work

T he Co n SoopeoftWnrk idciudes:
1. Plan, Design, and Build/Procure the building to serve as the Cable Landing Station;

2. Plan, Design, Bild, Procure, and Implement the required foundation to support a new
structural build or CLS préab procurement;

3. Plan, Design, Build, and Implement a Cable Vault for the termination of the cables
from the Beach Manhole (BMH) and access to the Cable Lgrisliation equipment
room;

4. Complete Fronthaul work on the FSMTC Side of the Road from existing ducts below
the road surface to the cable vault of the CLS;

5. Plan, Design, Build, Procure, and Implement, the building electrical system,
environmental control sysms, lighting and general purpose outlets, and
telecommunications facilities;

6. Tag and Label all equipment, conduit, and integrated equipment for ease of
identification;

7. Install an overhead unistrut grid system for future cable rack and tray support, and
unistrut wall mounts as required by this specification;
Issue:13April2018, Revi Page9 of 78
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8. Obtain all required local council permits, consents (including environmental)
approvals, including construction approvals for the work;

9. Plan and Perform a Commissioning and Acceptance Test for the abdSits
provisioned systems per these requirements;

10.Provide training in the operation of all systems provided, and Provision instruction
plates where necessary; and

11.Develop and deliver a full set of -hsilt drawings, schematics, equipment manuals,
and assciated equipment operating and maintenance procedures.
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4. DESI GN APPROACH

4.1 General Discussion

In developing the design and price, the Contractor must consider those designs, materials and
building services that deliver a low cplstit fit for purposestrucure.

The final designs ub mi tted for Empl oy e rsbal incarporate the me n t
requirements defined in this specification; however, the Employer is willing to review
alternative suggestions from the Contractor that further reduce costs.

Appendix 1 provides a description of the Cable Landing Station site on the FSMTC Facility
Property in Chuuk.

Note: Drawings and sketches contained within this specification are for guidance only,
and are not substitutes for detailed engineering drawingand specifications required as
part of this work scope.

4.2 Objectives

The CLS shall be designed to accommodate the following objectives:
a. Equipment Installation and Telecom Operations
o Integration of telecom and data processing equipment,

0 Steadystate operationof the facility including power distribution, facility
security, and environmental conditioning,

o0 Support of repair and replacement of telecom and data processing equipment, and
equipment inherently part of the shelter such as, but not limited to HY?a@er
Distribution SystemsFire Detection and Suppression, and Building Monitoring
Systems.

b. Expansion and Growth

0 Ability to be expaded as requiredccommodatingootential future use of the
facility for telecom and server equipment in addition to the shedfeof the
Submarine Line Terminating Equipment (SLTE).
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4.3 Site Location

The Chuuk Cable Landing Station will be located orthe FSMTC Facility property across from the
from the Chuuk Weno Airport .

Fronthaul from Beach Manhole

7

=

Proposed lo ,

Ocean G

Existing Under Road D cts (2)

Manhole
|

C Earth Station Dish

Figure4-1 below provides a general view showing the proposed location of the CLS
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Fronthaul from Beach Manhole

Ocean G

Proposed lo , 4
Bed " / e
/__./ o

-

™
Existing Under Road Ducts (2)

Manhole

C Earth Station Dish

Figure 4-1: Proposed Site Location with Depiction of Cable Landing Station

One unique aspect of the Chuuk CLS, is that the faghgll be a raised facility providing

for car parking beneath the facility. Consequently, the facility will be built on structural
piers, and should be designed with requisite features for thelatistaland removal of
telecommunications and supporting equipment from the facility.

4.4 Cable Landing Station Building Concept

The Cable Landing Station will be located on the FSMTC Facility Property as shown in
Figure 4.1 above. The outline and approximaditeensions of the CLS Building to be
constructed and provisioned is shown in the figure below.
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Figure 4-2: Conceptual Depiction of the Chuuki Pohnpei Cable Landing Station

The CLS is an elevated buildingth overall structural dimensiesnof 18ft wide x 48ft long x

19ft high. As shown the CLS Buildinghall be designed with as an elevated building with
car parking below. The CLS, itsel$hall be divided into two spaces; one for Chuiuk
Pohnpei Cable Syem Equipment, planned Power Feed Equipment for a future system, and a
smaler room for future Employer use.
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5. FUNCTI ONAL DHEXBNCRI PTI

Functional Descriptions for each system are provided here for guidance to the
Contractor only.

5.1 Structural System

The Structural System consists of the physical layout and construction of the Cable Landing
Station. This system includes the following:

1) Overall envelope dimensions, and sibment dimensions,

2) Facility construction of floors, walls, roofs, and points of egre

3) Floor Layout for equipment integration, access, and repair and personnel access,

4) Integrated equipment mounting features including floor mounting, overhead support,
and wall mounting of panels,

5) Physical details and characteristics for mounting to oldimg on a prepared base,
and

6) Insulation, wall and ceiling texture, floor covering, and exterior surface paints and
protection.

5.2 Power Distribution System

The Power Distribution System consists of those elements required to distribute power to
critical andnontcritical functions from an origination point (Automatic Transfer Switch) to

the telecom and data processing equipment suite, HVAC System, Fire Suppression System,
and Security System, and to house convenience outlets and lighting_titical)

Critical Distribution Elements
1. Primary Utility Power Feed,
Backup Diesel Generator(s),
Automatic Transfer Switch,
Main FSMTC Facility Breaker Box,
Cable Landing Station Electrical Power Meter,
CLS Main Breaker Box and Breakers
CLS Circuits to
a. -48VvDC Plant
b. Fire Ddaection and Suppression System
c. Security System.
d. Building Management System
8. Transformer Elements (as required)
Interconnecting conduit and wiring (as required)

No o hMwDd

©

Non-Critical Distribution Elements
1. HVAC System
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2. Overhead Lighting
3. General Purpose Lighting

5.3 Fire Detection and Suppression System

The Fire Detection an&uppression System consist of detection elements for smoke, fire,
temperatureor carbon monoxide, a controller,manual start and abort statioaed a FM-
200 based fire suppression systehis system consists of the following elements:

Smoke, Fire, and Carbon Monoxide Detectors,
Control Panel,

Interconnecting conduit and wiring to a fixed panel,
Fire Suppression Tanks,

Distribution System,

Manual Start and Abort Stations, and

Room Annunciator.

No o kMwDdpRE

5.4 Building Management System (BMS) & Security System

The CLS BMS consists of those elements that monitor and report status from the Cable
Landing Station to an oversite location. In particular, this equipment monitors temperature,
humidity, water depositiondoor open/closed status, HVAC operation, 48V Battery Status,
and any other building conditions desired.

This system consists of:
1. Sensors
2. Control and Reporting Panel, and
3. Interconnecting conduit and wiring.

The CLS Security System consists of thelmments that provide intrusion security detection,
both internal to the Cable Station Facility and in the proximity of the facility. This system
consists of the following elements:

1. Egress contact switches and key lock entrances for controlling and nrapitmor
access points,

2. Internal motion detectors, and
3. Interconnecting conduit and wiring to a fixed alarm panel and the BMS.

5.5 HVAC System

The HVAC System consists of those elements that will maintain a benign internal
environment for the operation of abuipment. In particular, this equipment will maintain
temperature and humidity within specified ranges while providing reasonable filtering of air
intake for the facility. This system consists of:

1. Integrated and redundant HVAC units,
2. Facility temperatur and humidity sensors, and
3. Interconnecting conduit and wiring.

In addition, the HVAC System needs to:
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1. Be interfaced to the Fire Detection and Suppression System in order to shutdown the
HVAC units in the event of a fire, and

2. Interfaced and coordinated limit startup of the HVAC System to a single unit at a
time to minimize current surge during power restart.

5.6 Housekeeping System

The Housekeeping System consists of those elements that provide convenience outlets for
personnel use, neemergency and emenmgey lighting of the facility, and fixedine
telephone connections, and a distributed fiked Ethernet System. This system consists of

the following elements:

1. General Purpose Outlets (GPO),
Overhead Lighting,

Outside Lighting,

Telephone jacks,

Ethernetlacks and C&i wiring, and
Interconnecting conduit and wiring

o gk wN

5.7 Grounding and Lightning Protection System

5.7.1 Grounding System

Facility Groundingwill consist of a Halo Ground System surrounding the CLS with copper
ground rods buried at specific distances from one another and connected in a ring
configuration with a single lead back into the facility.

5.7.2 Lightning Protection System

The Lightning Pragction system consists of a series of roof mounted lightning strike aerials
interconnected with bare copper braid and grounded via an independent copper ground rod.
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6. | NTERFACE DEFI NI TI ON

6.1 External Interfaces

The CableLanding Station has the following estnal interfaces.Each is discussed in more
detail below.

Existing Telecom Facilities
Primary
Utility Feed i i
y Automatic Montoring & Local Telecoms
Transfer Control
Backup Swith Sstem and Internet
Diesel ‘
Generator(s) 3 §9 A
£ 53
] =
3 *y
v Environment
e Vault -
st - -l - 1 il 1 Temperature
Wet S?m - " | Optical Connection (hble La'ndlng 1 Humidity
- - H 1 Precipitation
Wet Plant Po
@ > ‘et Plant wer; Sa‘t'on 1 Wind
Wet Plant Return
1 Seismic
Sation Lightning
Ground Protection

Figure 6-1: External Interfaces

6.1.1 Physical Interfaces

6.1.1.1 Interface at Site
Figure 61 depicts the site External Interfaces.

As noted previously, the Chl CLS shall be constructed to preserve as many parking
locations as possible using an elevated design with parking below the facility.

6.1.1.2 Cable Vault

The CLS shall be designed to interface with a site constructed Cable Vault. The Cable Vault
shall provide aermination point for the land cable associated with the Power Feed Cable to
the submarine plant, the Optical Transmission Cable to the submarine plant, the Power
Return Cable ass@ted with the Ocean Ground Bed, and local service operator cables
requiring interconnections with the equipment located in the CLS.

6.1.1.3 Equipment Installation and Integration Interface

The Cable Landing Station, in an integration mode, will interface with telecom and data
processing equipment. This requires the following:

1. Equipmen access point,

2. Adequate floor space layout to permit access to front and back of racks as required,
and in accordance with OSHA requirements for personnel access,

3. Overhead cable racking, and
4. Equipment floor mounting and load bearing requirements.
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6.1.2 Optical Signal Interface

The Cable Landing Station will interface with the Wet End Optical Signal at-engtedled
Contractorfurnished interior optical panel.

6.1.3 Electrical Interfaces
The Cable Landing Station will have the following external electiitatfaces:

6.1.3.1 Local Utility Grid Power Drop/ Backup Diesel Generator Set Interface

The Cable Landing Station will have an electrical interface with the Local Utility Grid Power
Line and Backup Diesel Generator Set. This interface will banaAutomatic Trasfer
Switchprovided as part of the Facility.

6.1.3.2 Building Ground to Building Halo Ground System

The Cable Landing Station will have an electrical interface at a Contarctaided Building
Ground bar prepared and driven at the site via appropriately smeductive cabling
connected between the Building Halo Ground System and the Building Ground Bar.
6.1.3.3 Lightning Protection Interface

The Cable Landing Station will have an electrical interface via a Lightning Protection
Interface and ground contact.

6.1.3.4 PFE Ocean Gound Bed Interface

The Cable Landing Station will have an electrical interface with an Ocean Ground Bed via
the Power Feed Equipment. The Shore Ground Field provides part of the return path from
the Wet End Sea Ground.

6.1.3.5 PFE Wet End Power Interface

The Calte Landing Station will have an electrical interface with the Wet End System via the
PFE. The interface will occur at an interior pmetalled CustomeFurnished Power &
Signal Junction Box (PSJB).

6.1.4 Communications, Signalling, Alarm, and Sensor Interfaces

6.1.4.1 Fixed Line Telephone Service Interface

Depending on local availability, the Cable Landing Station will have a fixed line interface
with the Local Telephone Service via an external junction box located on an exterior wall of
the Cable Landing Station. Thaterface will be in accordance with local fixed line
telephone service.

6.1.4.2 External Security System Signal and Alarm Interface

The Cable Landing Station will have signal, alarm, and power interfaces with externally
mounted security devices. This interfagd consist of conductors contained within conduit,
and terminated in junction boxes in close proximity to the planned location of the external
security devices.
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6.1.4.3 Monitoring, Signal, and Alarm Interface

The Cable Landing Station will interface with thedikline telephone or internet system for
monitoring, signalling, and alarm interface via optical and / or coax cabling interfacing at a
patch panel within the Cable Landing Station.

6.1.5 External Environmental Interface

6.1.5.1 Climate

The Chuuk Cable Landing Stationvill interact with an environment consistent with the
Pacific Micronesia Region of the world.

The climate othe State ofChuukcan bedescribed akot, oppressive, windy, and overcast.
Over the course of the year, the temperature typically varies#8mto 88°F and is rarely
below75°F or aboved1°F.

As recently as 201%Chuuk was subjected to Typhoon MaysakTyphoon Maysakis
responsible for extensive damage across the Federated States of Micronesia (FSM), with
Chuuk and Yap States suffering the brunt of its impact.

The figures below provide general ranges of temperatures and conditidDsuiok These
conditions need tbe factored into the design of the Cable Landing Station, specifically in the
HVAC system, insulation, and external surface preparation of the facility.

Average High and Low Temperature
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L y L o
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The average of mean hourly wind speeds (dark gray line), with 25th to 75th and 10th to 90th percentile bands.

Figure 6-2: Temperature, Rainfall, and Windspeal for Chuuk

Reference: https://weatherspark.com/y/149471/Averaljeatherat- ChuuklInternationa
Airport-Micronesia
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6.1.5.2 Seismic

The Chuuk Cable Landin§tation may need to endure and survive a seismic event intact and
operational. Seismic activity in Chuuk is considered low to moderate.

6.2 Internal Interfaces

Figure 6-3 depicts interfaces between major subsystems of the Cablding Stationand
between major subsystems of ti@able Landing Statiorand Employerfurnished and

installed Telecontquipment.

Cable Landing Sation
Sructure (Construction, Access, Hoor, Walls, Ceiling, Roof)

Power Distribution System

-

HVAC System

Hre Detection and Suppression System

Security and Facility Monitoring

Telecom & Internet

Telecom Equipment
System Line Terminating
Equipment, PFE, Optical

Distribution,

\

|
|
|
|
: Non-Qritical
Power
l _L Housekeeping
I & GPO
: 48VDCPant
| -48VDC
: gc:/:/ctjrl > | Qritical AC
| Battery
I Plant
I

Server,
Qient Sde Equipment

Employer Furnished

Figure 6-3: Cable Landing StationInternal Interfaces

Critical Power: Power supplied to that equipment required to maintain the base functionality
of the Cable Landing Station; the transmission and reception of telecommunicatiatsgand

Non Critical Power: Power supplied to all other equipment that is not specifically involved
in the transmission and reception of telecommunications and data.
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/7. REQUI REMENTS

7.1 General Requirements

Refer to
Fronthaul from Beach Manhole

Ocean G

Proposed lo , 4
Bed " / e
/__./ o

-

™
Existing Under Road Ducts (2)

Manhole

C Earth Station Dish

Figure4-1 for theconceptual layout of the site and the CLS.

The Cable Landing Station (CLS3 requiredto provide a benign and protected environment
for the telecom and d& processing equipment. Bhiequireghat the CLS provides for the
following:

1. Site security,
2. Fire detection and suppression,

3. Critical Power Backup and Distribution,
4. Lighting and Convenience Power,
5. Local Telecommunications,
6. Environment conditioning (Heating, Ventilation, Air Conditing, and Humidity
Control, and
7. Appropriate grounding and lightning protection
The CLS shall
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1. Operate without interruption through all reasonably anticipated inclement acts of
nature and failure of the primary power source (local utility power) with sé€fen
days of autonomy on diesel generator power. The CLS shall be designed to remain
operational and functional over the design life with normal maintenance in a tropics
and marine environment.

2. Operate as an unmanned facility with remote monitoring, cuesgly, all primary
CLS Systems should be capable of remote operation and management, and

3. Support ease of replacement and repair of major equipment.
Key specifications of the CLS are provided in Table 1 below:

Iltem | Description Value or Comment
1 Staffing Unmanned
2 IT Floor space CLS (PFH 30ft x 14ft, 420 sq ft

SLTE and backhaul LTE)

3 Maximum IT load (main 10KW (-48vDC)
load is-48V DC with some

AC UPS required fo 3KW (AC UPS)
servers).

DC Battery Plant Autonomy| 4 hours

DieselStorage (if required) | Not required as it will be
provided from thd=acility

6 Generator (if required) Not required as it will be
provided fromthe Facility
7 CLS usable floor to ceiling 10.5 ft
height
8 Temperature gecification in| 65 t-o FB 0 o
CLS
9 Humidity Specification in | 207 55% RH
CLS

Table 1: Key Specifications

7.2 Facility Requirements - Infrastructure Inspection and
Assessmenand Upgrades

The Chuuk Cable Landing Statiors planned to be locateah the existing FSMT(Facility
grounds Thefigure below depicts the schematic for the power distribution from the Facility
to the Cable Landing Station.
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Figure 7-1: Power Distribution System Diagram
The intent is, to the extent possible, utiledsting FSMTC Facility infrastructure to support
the Operation and Maintenance of the Cable Landing Station. This includes, but is not
limited to:
1. Primary Power via a Utility Feed from the Main Switch Room of the FSMTC
Facility,
2. Secondary Power via a el Generator Feed from the Main Switch Room of the
FSMTC Facility,
3. Automatic Transfer Switch of the FSMTC Facility to transfer power from Primary to
Secondary Power source on loss of Primary Power.
4. Facility Monitoring

To ensure the feasibility of this depdence on the FSMTC Facility infrastructure the
following sections define the Employer responsibilities and functional requirements

associated with Facility infrastructure.
Work.
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7.2.1 Facility DieselGenerator

The Facility shall provide a minimum of one Diesel Generator for the purpose of supporting
the Cable Landing Station in the event of Primary Utility Feed loss.

The Cable Landing Station will pviwle a second Diesel Generat@nd ATS, as requite

7.2.1.1 Load Capability

The provisioned Diesel Generators shall have the follovarediminary Load Capability:
120V/208V, 3 Phas&0Hz, 400Amps (TBR).

The provisioned Diesel Generator Set shall be sized to ensure that typicalClakle
Landing Station an@entral Office)is at least 40% of the DG capacity, and with at le8%b 2
headroom for future equipment load growth.

7.2.1.2 Characteristics

Diesel Generator shall be specified with the following:
1. Sled Mounted with an integral radiator and engingen radiatordn.
2. Noise Abatement

Weather Enclosure

Starting Battery and Charger

Local Control and Alarms, with SNMP or similar trap for integration into a Building
Monitoring System,

6. Local Sensors and Control Circuitry to protect the unit from abnormal conditions.

a s w

7.2.1.3 Diesl Generator Location

The Diesel Generator(s) shall be installed on a separate base with associated enclosure and
drip pan.

7.2.1.4 Diesel GeneratorRoom

Notwithstanding the CLS will be part of an existifagility, the Employershall dieck and
verify the performace, availability and suitability of the existing generators.

The diesel generator room shall:

1. Have a concrete surface sealed with an appropriate agent to provide a maintainable,
dust free working surface.

2. Be mechanically ventil ated whCeandtheleare r oom
no generator sets in operation.

3. Have sipply air ducted into the diesel generator room from external intakes situated
such that there can be no recirculation of air exhaustemigh the generator set
radiators.

4. HaveSupply air shall enter the room at the opposite side to the generator set radiators.

5. Be equipped with high temperature fire detection sensors, alarms and annunciators,
and fire suppression equipment.

7.2.1.5 Optional Load Bank
An option for a shared suitable load bank shall be provided to suit the generator(s) capacity.
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7.2.1.6 Facility Diesel Tanks)

The Employemill check and verifhe availability and suitability of the existing diesel fuel
tank(s)

The Fuel Tanks shall hawafficient capacity to operate the Backup Diesel Generator(s) for
24 hours.

7.2.1.7 Expected Operation
The generator control system shall control the starting and stopping of the generator(s).

For the case of multiple generators the following procesgpected wh the installed Diesel
Generator sdb occur

1. ol l owing a Asupply not healthyo signal f
generator to reach correct RPM and voltage will close its output breaker to the
common bus and the second unit will Syranise to the first. When both are at RPM
and closed to the common bus the unit with the most number of hours will cycle off
while the unit with the least number of operating hours will take the load.

2. When mains fdAsupply heaomtMEB-AorMEBBhaftéraa ar e
pre-set cooldown time, all generator sets shall be stopped.

3. The generator set selected as the redundant set shall be automatically changed after
each operation of the standby generator plant so as to equalise the running Bburs
sets.

The Employemill check and verify, detailing any upgrades or additions required:
1. Generator(s) capacity shall be provided in accordancetiglspecification.
2. An option for a suitable load bank shall be provided to seigé#nerator capdyi

3. The generator control system shall control the starting and stopping of the
generator(s). For the case of multiple generators the following process is expected
with the installed Diesel Generator set to occur:

T Foll owing a fsupplowmthe ATS, gineratdrstwill wtart, tkei g n a |
first generator to reach correct RPM and voltage will close its output breaker to
the common bus and the second unit will synchronise to the first. When both are
at RPM and closed to the common bus the unit withmtbst number of hours will
cycle off while the unit with the least number of operating hours will take the
load.

a. When mains dAsupply healthyAorMSBBnal s ar
after a preset cooldown time, all generator sets shall be stopped.

b. The generator set selected as the redundant set shall be automatically changed
after each operation of the standby generator plant so as to equalise the
running hours of all sets.

4. A load bank connection and load bank shall be provided on the standbytgenera
power switchboard. Full commissioning of the diesel generation subsystem including
logical operations as described above with a simulated mains fail signals from MSB
A shall be conducted on site.

5. Generator PLC shall provide the option of a SNMP orlaintrap to the future BMS
to indicate its changing operational states.
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6. Diesel generator sets shall be sled mounted with an integral radiator and- engine
driven radiator fan.

7. The radiators shall be located near and ducted to external louvres. These dbalires
be demountable so as to facilitate removal and replacement of the generator set sled.

8. Each generator set shall draw fuel from a common external storage tank to an internal
day tank via redundant pumps and filters. NOTE THESE PUMPS SHALL NOT BE
RUN OF- COMMERCIAL MAINS BUT OFFOFAC UPS CIRCUIT.

9. The redundant pumps will alternately be used to recirculate fuel between the external
storage tank and the internal day tank when the set is not operating.

10. Each day tank shall contain sufficient fuel for atske24 hours fuload operation of
the associated generator set. Minimum size of day tanks per Table 1 Item 4.

11.The standby generator power switchboard, generator controls, controls power supply
and backup batteries shall be installed in the diesel geneoat.

12.The generator set starting battery chargers shall be installed in the diesel generator
room and the cables between the chargers and the starting batteries shadlZee up
to permit this.

13.Locking emergency stop pushbuttons shall be providededfdo each generator set
and in the diesel generator control room (one button per generator set).

7.2.2 Automatic Transfer SwitcHATS)

7.2.2.1 General

1. The Employer will provision the Facility with an Automatic Transfer Switch Set for
transferring the load from the iRvary to the Secondary (Diesel Generators) Power
Source and compatible with both the Primary and Diesel Generator Power Sources.

2. The ATS shall be sized for the maximum service of either the DG or the Utility feed.
3. The ATS shall be a three way ATS selectbgfween Utility Feed, DG#1 Feed, or

DG#2 Feed.
7.2.2.2 Location
The ATS shall be located in the Facility.

7.2.2.3 Criteria for a Healthy Power Supply

Criteria for a Healthy Power Supply shall be:
1. Phase sequence correct;
2. All phase voltage420V/208V, 3Phase, at 60Hz+8%, >-10% (TBR1).

7.2.2.4 Control and Monitoring

The ATS shall be specified with the following:
1. Local Control and Alarms, and
2. Local Sensors and Control Circuitry to protect the unit from abnormal conditions.

Issue:13April2018, Revi Page27of 78
Commercial in Confidence



7.2.2.5 Expected Operation

1. On power failure, there is to be open transition (break before make). The critical load
will be held by the DC plant (batteries) for the equipment room (terminal and power

feeding equipment) and by AC UPS equipment (Network management, security and
Serves).

2. Cooling loads and general light and power loads (except for emergency lighting, UPS
circuits e.g. diesel pumps) would be shed until the generator(s) comes on line.

3. On restoration of the commercial mains, a soft closed transition is requested to avoid
a second outage of power to the site. For the avoidance of doubt, the load shall be
gradually transferred back to the commercial supply once the generator(s) and
commercial mains are in phase.
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7.3 Cable Landing Station Requirements

7.3.1 Cable Landing $ation Life

The Cable Landing Station shall be designed and constructed for a minimum of a 25 year life
when exposed to the site environmental conditions specified herein with normal maintenance.

7.3.2 Cable Landing Station Maintenance and Repair

The Cable Landing Statiokey systems must be capable of being maintained or repaired
without interruption to seice of the submarine cables.

7.3.3 Future Expansion

The Cable Landing Station structure shall be designed to accommodate future expansion of
the facility to house mortelecommunications equipment.

7.3.4 Construction

7.3.4.1 Dimensionsi Telecom Equipmentand DC Power Plant

The figure below is extracted from Figure24and depicts the CLS portion of the renovated
building.

The relative positions of the Telecom Equipment Supplier saale notional Other
equipmentprovisioned by the Contractean be positioned as required, as can access doors,
and HVAC equipmentvith consultation with Employer.
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Figure 7-2: Cable Landing Station Notional Floor Layout
The room to the lefwvill be used for future expansion.

7.3.4.2 DC PowerPlant Floor Space

The CLS shall provide for floor area forbattery plant sized to providehburs of backup
power.
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7.3.4.3 Personnel Desk and Work Area

The CLS shall provideadi floor area for Personnel Desk and Work Arapproximately
equivalent ta3.5ft x 2ftin size.

7.3.4.4 Accessibility

The CLS shall provide sufficient floor space to permit access to the front and back of each
cabinet or rack, and to meet minimum OSHA safety irequents for personnel access and
emergency situations.

The Telecommunications racks require AC and DC Power access, as well as fiber and twisted
pair cabling to be installed by tliemployer
7.3.4.5 Personnel and Equipment Doors

The CLS shall have a minimum of two doors. These doors shall both serve as personnel exit
doors for emergency purposes. The equipment access double wide doors shall have nominal
dimensions of 6 ft width x 7ft 2in height. (The Equipment Access doorssels@ as a
personnel exit door.)

The doors shall each be supported by three equally spaced hinges to prevent deformation or
racking of the door over the life of the facility.

The balcony guard rail in front of each double wide doors shall be removagi#end lifting
equipment to the balcony and installing within the building.
7.3.4.6 Structure
The Cable Landintationor structural parts thereof, shall be selected and utilized to ensure
the integrity of the facility over its design life with reasonable maemee.

7.3.4.6.1 Climate
The Cable Landing Station shall be designed to tolerate and survive the climatic conditions as
provided in this specification.

7.3.4.6.2 SeismicLoading
The Cable Landing Station shall be designed to a minimum of a Class B Seismic Design
Criteria andexpected Occupancy Class Il.

7.3.4.6.3 Wind Loading
The Cable Landing Station shall be designed to survive wind speeds in excess of 200 mph.

7.3.4.7 Exterior Wall Finish

The CLS exterior walls shall be finished with a paint or surface that is durable against
abrasive wind etion combined with sand, resistant to corrosion from salt spray, and
reflective of sunlight to reduce facility heat load. T®@entractorshall be aware that tHeLS

will be exposed to salt air and is in a highly corrosive environment.

7.3.4.8 Interior Wall Finis h

TheCLS interior walls shall be finished.
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7.3.4.9 Insulation

The CLS shall be insulated to reduce heat loading from sunlight and to reduce the overall
load on the HVAC System. Insulation shall have a minimum insulation valuelaf R

7.3.4.10 Ceiling

The CLS shall belesigned and fabricated to provide:
1. Aclear Ceiling Height from floor to ceiling shall be a minimum of 10 ft 6 in height,

2. A structural load of up td25 Ibs per sq ftor racking and cabling, exclusive of other
external loads such as roof top equipmenmt, et

3. The profile of the underside of the ceiling shall also facilitate the hanging support for
the electrical / communications cable trays, lighting grid, fire / smoke detectors and
ductwork.

4. Capability to accommodate individual support loads5@d Ib for 38in drilled ceiling
anchor or1200Ib for 5/8in threaded rod

Areas above the equipment bay line ups shall be clear of any ceiling obstructions including,
but not limited to, lighting, conduit, detectors, etc.
7.3.4.11 Flooring

The Equipment Room of the CLS shiadl designed and fabricated to provide:
1. Support and floor mounting of racks and cabinets,

2. Minimum floor loading of250 Ibs per sq ffor electronic and telecommunications
equipment,

3. Minimum floor loading 0425 Ibs per sq fior battery plant,

4. A floor coveiing that shall be anstatic and resistant to electrostatic discharge. -Anti
static floor covering may be installed after equipment installation.

The Contractor is to engineer the floor loading in the battery/UPS loading to suit their
proposed battery sation.
7.3.4.12 Penetrations

7.3.4.12.1Cable Vault Penetrations

The CLS shall have a minimum of six (6) 4in ID PVC Schedule 40 Penetrations between the
Cable Vault and the CLS Equipment Room. These penetrations shall be provisioned with
removable caps.

7.3.4.12.Primary Power Feed Paetration

The CLS shall have a Primary Power Feed Penetration in the near vicinity of a Main Breaker
Panel. This penetration shall be sized appropriately for the number and gauge of wire
required for the Facility to provide power to the CLS.

7.3.4.12.Halo Ground Feld Penetration

The CLS shall have two penetrations of 1 in ID, diagonally located from each other in the
main equipment room to provide access for connecting to the Halo Ground System.
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The Diesel Generator Room shall have a 1 in ID to provide accessrioecting to the Halo
Ground System.
7.3.4.12.4Telecom and Monitoring Penetrations

The CLS shall be constructed with two penetrations along the back wall of the main
equipment room for the purpose providing access for telecoms and monitoring.

The Diesel Generatapom shall be constructed with one penetrations on an exterior wall for
the purpose providing access for telecoms and monitoring.

7.3.4.13 Windows

The CLS shall be designed with NO windows.

7.3.4.14 Roof

The CLS roof should be waterproof under extreme conditionscément weather with a
ceiling loading of not less than 25Ibs/sq ft for overhead ironwork and cabling. This does not
include allowances for HVAC or live loads.

7.3.4.15 Finishes

The Equipment Room of the CLS shall:

1. Have an antstatic vinyl flooring installed  an appropriately levelled and finished
floor.

2. Be painted by the Contractor in a paint of quality and colour acceptable to the
Employer.

7.3.4.16 Equipment Cabinet and Wall Panel Mounting

7.3.4.16.1Panel Box Mounting
The CLS shall provide a reinforced mounting arrangenamdlf specified wall panel boxes.

7.3.4.16.Zable Ladder or Cable Tray

The CLS shall provide open work cable ladder or cable tray for cabinet cable and harness
runs. Cable Ladder or Cable Tray shall be user adjustable.

7.3.5 Cable Landing Station Site Interface Requiremts

7.3.5.1 Cable Vault Interface

The Cable Landing Station shall be designed with an integrated Cable Vault, which is
separate from, but directly below the CLS.

An example of a Cable Vault is shown in the figure below.
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Figure 7-3: Example of a Cable Vault

7.3.5.1.1 Construction

1.

The Cable Vault shall be constructed of reinforced concrete to local standards and
specifications.

The interior of the Cable Vault shall be a minimum of 8ft length x 5ft width x 8ft
height.

The CableVault be designed and fabricated with 4 inch conduit port(s) to interface
with the Fronthaul conduit(s). (Contractor shall work with Employer for Fronthaul
specifics.)

On the opposite wall to the Fronthaul duct ports, the cable vault shall be designed an
fabricated with imbedded pulling iron.

The Cable Vault shall be designed and fabricated with six (6) x 4 inch ID Schedule 40
PVC conduit ports for egress into the CLS. Conduit Ports shall be provided with
removable caps.

The Cable Vault shall be desighand fabricated with a lockable Manhole Port for
subterranean vault or Side Egress for ground level vault for personnel access.

The Cable Vault shall be designed and fabricated with a ground rod located in a far
corner opposite the Fronthaul conduit ports

The Cable Vault shall be provisioned with a froatallic cable rack mounted to one
side of the cable vault with a minimum of three vertical supports spaced ~ 20 inches
apart.

The Cable Vault shall be designed and fabricated with an integral sump pit for
pumping out water.

7.3.5.2 Electrical Interfaces

7.3.5.2.1 Power Drop Interface

The CLS shall provide a junction box located on the external face of the facility for
connection to Primary or Secondary Power supplied from an Automatic Transfer Switch.

7.3.5.2.2 Building Halo Ground Interface
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The CLS shall provide 2 access ports for a cable connection from the Site Ground to a
junction box mounted on the facility for connection to a Site Ground.

7.3.6 CLSPower Distribution System Requirements

7.3.6.1 General

The CLS Power Distribution System shb# designed with separation of critical and -non
critical power distribution as notionally depicted in the figure below.

Fuel Tank

DG#3
FaVTC

‘ FSVITCManual Transfer Switch ‘

(+—paad AN urN—

r+SLIN Wolj pasd—j

| FMTCAutomatic Transfer Switch |
FSMITCPrimary Breaker Box

1
FSMTC

excaer Box FSMTCFAQLITY
e OAECABLELANDING STATION
Facility
J Breaker Box J
OAE OAE
Non-Qritical Power Qitical Power
Distribution Box Distribution Box

Lighting and
5]

(mae Telecom Rack | | Telecom Rack ‘
Y] dé

Figure 7-4. CLS Power Distribution System Diagram

7.3.6.2 Electrical Loads

EstimatedElectrical Loads for theSystem Equipmen{Excluding HVAC, Rectifier, and
Inverter Loads)n theCLS areprovidedin the Table below:

Table 7-1: Estimated Electrical Loads (TBR2)

Condition Item Value (kW)
Initial Capacity DC Power Consumption (kW) 5.3

AC Power Consumption (kW) 2.3

Heat Dissipation (Mcal/h) 6.5
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Design Capacity DC Power Consumption (kW) 6.7

AC Power Consumption (kW) 2.3

Heat Dissipation (Mcal/h) 7.8

i From Reference 221, Table7

7.3.6.3 Conformance with Codes

The Power Distribution System shall be designed in conformancenattbnal andocal
electrical codes.

7.3.6.4 Boxes and Conduits

All elements of the Power Distribution System, including conductor traces, shall be enclosed
in eitherappropriately sized and co@@proved boxes or conduit.

7.3.6.5 Marking

All conduits containing Power Distribution System wiring shall be externally marked or
tagged with trace number and appropriate Voltage and Amperagg odteach enclosed
conductor.

7.3.6.6 Power Distribution Elements

7.3.6.6.1 General

o Wherever possible, the same type of components (switches, lights, breakers, fuses,
terminals, etc) shall be used in all electrical services.

o Allindicator lights shall be of the LED type.

o An Emergency Power Off switch (EPO) dhlaé located in the equipment room
for fire protection purposes. It shall not be possible to accidentally activate this
switch.

7.3.6.6.2 CLS Power Interface

The CLS shall provide a Primary Power Feed Drop on the exterior of the building which is
fed from the Autoratic Transfer Switch of the Facility.

The Nominal Site Load Voltage (LV) is three phd20V/208V, 3PKH60Hz (TBR1).

7.3.6.6.3 AC Power Distribution Panedd

Within the CLS, load/breaker boxes shall be provisioned; one for critical power elements and
one for housekgeng elements, as depictedrigure7-4.

AC Power Distribution Panels shall be provided to:
1. Separate Critical and Ne@ritical Load Power Distribution,

2. Provide for ndependent housekeeping circuits protected by appropriately sized
breakers.

Each AC Power Distribution Panel shall be siapgropriatelyand provide a minimum of 5
spare breaker locations.
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7.3.6.6.4 Critical Load Power Distribution Panel
The Critical Load Powebistribution Panel shall be divided between an A and B side.

7.3.6.6.5 DC PowerPlant

The CLS shall be provisioned with DC Power Plant to provide uninterruptible power to the
submarine cable system elements.

The DC Power Plant shall consist of:
1. Power Distribution Uit for -48VDC Breaker Loads to critical equipment,
2. Rectifiers to convert AC Power to DC Power for charging the Battery Plant,

3. Battery Plant for providing uninterruptibld8VDC Power to submarine cable system
elements (SLTE, PFE), and

4. Inverter(s) for supply uninterruptible AC Power to the submarine system elements
requiring AC power (Fire Protection, Security, Monitoring, Servers, Switches, Tape
Drives, Monitors, etc).

The DC Power Pl ant i s NGtatenemt of WorklutistpifowdedC o nt r a
here for comprehensiveness of the CLS specification.

7.3.6.6.5.1 General

A DC PowerPlantshall consisof

a) An A and separate B side (Band DGB). Both sides being able to supply the load as
defined inTable7-1 below.

b) Each A+B side shall be nominally rated at full expansion at 500484f.
c) Total Battery Plant sufficient sized to provide 4 hours of autonomous operation.
Table 7-2: Initia | DC Plant Capacity Loads (TBR3)

Condition Item Value (kW)

Initial Capacity DC Power Consumption (kW) 5.3
AC Power Consumption (kW) 2.3
Heat Dissipation (Mcal/h) 6.5

Design Capacity DC Power Consumption (kW) 6.7
AC Power Consumption (kW) 2.3
Heat Dissipation (Mcal/h) 7.8

I From Reference 21, Table 7

7.3.6.6.5.2  Technology

The DC Power Rnt shall consist of modular, switch mode rectifiers and latest generation
technology batteées

7.3.6.6.5.3 Battery Plant
The Battery Plant shall selected to achieve 4 hour autonomy of the critical equipment.
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Each A+B sideshall be nominally rated at full expansion at 500A48Y.

The battery bank shall be operated in a 1+0 configuration (i.e. there shall not be a redundant
battery bank initially povided, however spare connection arrangements shall be provided for
redundant battery capacity).

The number of parallel strings in the battery bank shall be minimized.

Half of the battery bank strings shall be connected to te&lé bus of the main DC FDand
the other half of the battery bank strings shall be connected &-$fee bus of the main DC
PDB.

The battery bank shall be operated in a 1+0 configuration (i.e. there shall not be a redundant
battery bank initially provided, however spare conmecarrangements shall be provided for
redundant battery capacity).

7.3.6.6.54 Battery Type and Cell Voltage

Battery Plant shall beomposed Valve Regulated Lead Acid (VLRA) Batteries (TBR4) of
with nominal 2 volt cells with a cell voltage of 1.75 volts after discbarg

7.3.6.6.5.5 Rectifiers / Chargers

Independent rectifiers / chargers shall be implemented in redundancy so as to provide
charging to the Battery Plant(s) while meeting the service needs of downstream equipment.
Rectifiers shall be selected based on compatihiliti Battery Plant.

The rectifier plant shall be operated & 1:N or 1+N redundardrrangement. The -8ide
rectifier plant shall be fed from rectifier plant DB UASand the B side rectifier plant shall
be fed from rectifier DB UPS B.

Either the Aside retifier plant or the Bside rectifier plant shall be capable of supplying the
full DC load.
7.3.6.6.5.6 -48VDC Distribution Panel

A -48VDC Distribution Panel shall be provided to distribe#d8VDC power to the telecom
and critical equipment through a series of indeleen (A & B Sides), and equipment specific
sized breakers.

The -48VDC Distribution Panel shall be provisioned with a minimum of 6 spare breaker
locations on both the A & B Sides.

Initial provision shall be made for up to twenty (20) submain control breakeeach of the
A-side and the Bide. In addition, connection provisions shall be made and floor space left to
add additional cubicles to the-g\de and the Bide to accommodate up to a further twenty
(20) submain control breakers.

7.3.6.6.5.7 Critical AC Power Supply

Inverters shall be provided with the DC Power Plant to sup@l)V, 60hzsinglephase
supply for a minimum of four (4) hours to computer terminal equipment (workstations
screens, diskdrives, printers, modems, etc), fire detection system, securitgrsysand
internet equipment.

7.3.6.6.5.8 Control and Monitoring

The Battery PlantRectifiers and Inverter(s$hall be capable of:
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1. Local Control and Alarms, and
2. Local Sensors and Control Circuitry to protect the unit from abnormal conditions.

7.3.7 Security System Requiresnts

7.3.7.1 General
The Cable Landing Statioshall be provisioned with a Security System.

The Security System shall:

1. Be fully secured using security cameras, motion detectors,alsypnd proximity
card readers.

2. Capable of beingccessible using a web interface.

3. Have External camerashat cover all building entries and shall be provided with
visible light motioninitiated floodlighting night operation.

4. Have motion detectors to detect exterior movement around and near the proximity of

the CLS,
5. Provided with its om backup battery, be fed from the site DC plant or be fed from its
own UPS system to provide at | east 30 min

6. Record all entries and exits with a date/time stamp.

7. Display on screens in the reception / security amé movemeninitiated recording
shall be made on a timapse digital video recorder.

8. Interface with the HVAC and Fire Detection and Suppression Systems.
The Security Systemi s NOT par t o fsStatdment & Work butasgrovadedd
here for compmhensiveness of the CLS specification.
7.3.7.2 Conformance with Codes
The electrical power elements of the Security System shall be designed in conformance with
local codes.
7.3.7.3 Power for Security System
Power for the Security System shall be provided from the-Glatical Power Distribution
Panel.
7.3.7.4 Boxes and Conduits
All elements of the Security System, including wiring, shall be enclosed in their own supplier
provided boxes, or appropriately sized metal boxes, and conduit.
7.3.7.5 Marking

All conduits containing Security Sysnh wiring shall be externally marked or tagged with
trace number anidbelledwith the appropriate signal or alarm identifier.

Employer will advise any preference on system so as to integrate this with existing security
systems.
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7.3.8 Fire Detection and Suppregsn System Requirements

7.3.8.1 General

The Contractor shall provide appropriate fire detection and suppression systems for the CLS
equal to but not limited the following:

1. Mechanically aspirated smoke detection,
2. Temperature Detection and Initiation,

3. FM-200 Systenor other equivalergystem,
4

. Sprinklers(wet or dry- dry type are preferred with paction system where allowed
by codes),

Fire extinguishers (CO2) and blankets,
6. Fire hydrants and hose reels, and
7. Addressable fire indicator panel

o

The Fire Detection Systeshall have the following capabilities:

1. Monitor smoke, temperature, and carbon monoxide levels in the CLS and alarm
accordingly,

2. Activate an audible alarm within and exterior to the facility after exceeding a
predetermined threshold for smoke, temperatmrearbon monoxide levels,

Operate on protected facility power,

Interface with the security system,

Automatically shut down environmental conditioning systems on activation, and
Interface via IP for remote monitoring, control, and notification.

ook w

The Fire Detection and Fire Suppression System s NOT par't ofs the
Statement of Work, but is provided here for comprehensiveness of the CLS specification.
7.3.8.2 Fire Suppression SysteniRequirements

The Cable Station Facility shall utilizegasbased firesuppression system.

Installation and planning of the Cable Station Facility-lgased fire suppression system shall
be in accordance with supplier recommendations.

The Fire Suppression System shall at#vno sooner thath5 sec and no later tha#5
second after a fire or smoke alarm is activated on two detectors.

The CLS Fire Detection and Suppression System shaBdparatdrom fire detection and
suppression systems used in other parts of the Facility.

7.3.8.3 Conformance with Codes

The electrical power elemen of the Fire Detection and Suppression System shall be
designed in conformance with local codes.

7.3.8.4 Certification

The Contractorshall provide a separate Certification of Compliance for the Fire Detection
and Suppression Stem with local building codes.
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The required certification shall be by an accredif@@ Detection and Suppression Agent
engaged and paid for by the Contractor.

7.3.8.5 Aspirated Smoke Detection (VESDA System)

The CLS shall be provided with a central aspirated smoke detection system (convgntional
known as VESDA systems) which meets the following requirements:

1.
2.

3.

The VESDA alarm unit shall be docated with the fire indicator board.

The VESDA system shall be powered at ELV DC and be provided with a backup
battery.

The VESDA alarm units shall havé lezast three alarm levels for each zone. These
shall be used as follows:

a. Levell (lowestlevelal ar m t o Empl oyer 6s al arm
panel itself

b. Level 2 (middle level} alarm to fire indicator board.

c. Level 3 (highest level) shutdown gjnal to mechanical plant associated with
that zone.

The VESDA system shall allow the isolation of zones when it is known that smoke
works are going to be conducted to avoid inadvertent alarms originating from the
affected zone.

In the event of Level &larm, electronically latched doors to respective zone should
be automatically released.

7.3.8.6 lonization and Thermal Detection

The CLS shall also be provided with ionization detectors except for the diesel generator room
where high temperature thermal detecsirall be provided.

7.3.8.7 FMT12000r Similar

A gas based Fire Suppression System shall be installed @LtBexjuipment room an®C
plant, UPS and battery room (if separate rooms).

1.

3.

The agent shall be distributed through fixed piping and nozzles; the nozzle dedig
distribution shall ensure an even discharge of the agent into the protected area.

The system shall be designed for manned spaces, with a maximum concentration of
9% or as specified by any national body or authority having jurisdiction.

The system shiiabe triggered through the level 3 alarm from the VESDA system.

7.3.8.8 Fire Indicator Board

A fire indicator board (FIB) shall be provided in the reception area near the front entrance.
This board shall be sized to the building.

1. Zones inputs or cards shall bepaale of individual isolation and manual test as
provided under the standards.
2. A monitored Fire Brigade call service shall be connected using the relevant method
for the site (landline or wireless).
3. Manual emergency stop controls will be provided in thennsavitchboard room for
the fire brigade to stop the plant in an emergency situation.
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4. Audible and visual fire alarms shall be provided throughout the building areas as
required by the codes.

7.3.8.9 Boxes and Conduits

All signallingelements of the Fire Detecti@ystem, including wiring, shall be enclosed in
their own supplier provided boxes, or appropriately sized and-zppeved boxes, and
conduit.

7.3.8.10 Marking

All conduit containing Fire Detection and Suppression wiring shall be externally marked or
tagged with tace number ankdbelledwith the appropriate signal or alarm identifier.

7.3.9 HVAC System Requirements

7.3.9.1 General
The CLS shall be conditioned as a zone (24x7) with a dedicated HVAC System(s).

The HVAC System for the CLS shall be:

1. Provisioned with a redundaiktVAC system. Either single enclosure or split unit
designs are acceptable.

2. Sized, numbered, and selected to match the dissipation of the spaces and power plant
equipment concurrently installed (day 1) with a view as to how the cooling capacity
could be icreased during operations.

3. Designed so there is always one redundant unit (i.e. N+1 operation).

4. Designed and controlled so that all installed units (i.e. including the redundant unit)
shall be used in service on a regular basis.

5. Designed so that the tempéure in these rooms shall be maintained at the required
temperature for external ambient temperature up to the expected 90% design

conditions.
6. Designed for external ambient beyond these design conditions, the internal
temperature may vary beyond the satel i mi t s but must not exc

7. Designed so that the rate ofpetl®mipues.at ur e
8. Designed so that the humidity in these rooms shall be maintained as required.

9. Designed to provide filtered outside air continuouslyeach zone to meet makeup
requirements.

7.3.9.2 Capability

Each HVAC unit shall be capable of maintaining the internal environment of the CLS within
the nominal temperature and humidity ranges provided in the table below. In addition, the
HVAC system shall beesigned with filtering to minimize particukainfiltration into the PF

CLS.

Table 7-3: Acceptable Environmental Operational Ranges

Parameter Nominal Range Extended Range
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Temperature 65 °F to 80 °F 40.0 °Ro 100 °F

Rate of Temperature Changg <2.0 °F in 10 minutes <10 °F per hour

Humidity 20% to 55%

7.3.9.3 Powering
The HVAC System shall operate off Hbn-Critical Load Distribution.

The HVAC unit shall be programmed so as to stagger-spadn power loss miniraing
starting current draw on the Diesel Generator(s).

7.3.9.4 Control and Monitoring

The HVAC units shall have the capability of being remotely monitored and controlled
remotely via an Ethernet Connection to the Cable Station Facility Local Area Network.

The folowing information to a local area network via a Communication Interface:
Space Temperature

Space Humidity

Indoor blower Airflow

Discharge Air Temperature

Compressor Current

Dirty Filter Status

Main Power

Door Status

© N s wNPRE

7.3.9.5 Access Panels

HVAC Units shall haveAccess Panels to allow easy access and maintenance of the
equipment.

7.3.10 Building Management System

The CLS shall be designed and provisioned with a Building Management S{g4g)to
supervise and to record alarms and status indications from at least denfglsystems:

1. HVAC systems (controls, alarms, status);

2. CLSover temperature and over humidity (alarms);
DC plant (alarms and status);

Security system (alarms, status);

Fire indicator board (alarms, status);

Water intrusion detection;

Other relevant alarmand status indications depending on building and engineering
service design.

N o gk ow

The building management system computer and display equipment shall be located in the
equipment room and shall be provided with its own backup battery, be fed from the site DC
plant or be fed from its own UPS system to
mains supply failure.

Issue:13April2018, Revi Page42of 78
Commercial in Confidence

l



The BMS shall also provide the Employer alarms and status indications capable of being
out put via voltage free ¢ magementtequipnieot ortvihea E mp
modem connection to a remote terminal.

The BMS shall be accessible remotely using a web style interface.
The Building Management Systemi s NOT part o fsStatdnmentd@d@wark r act or
but is provided here for comprehensivenetthe CLS specification.

7.3.11 Housekeepingsystems

7.3.11.1 General

The CLS shall be provisioned with Housekeeping and General Purpose Outlets and wiring
consisting of the following subsystems:

1. General Purpose Outlets
Overhead Lighting
Emergency Lighting
OutsideLighting

Fixed Line Telephone Wiring
Internal Ethernet Wiring

ook wN

7.3.11.2 Housekeeping System Requirements
Requirements specific to each Housekeeping System are provided in the sections below.

7.3.11.2.1General Purpose Outlets
The CLS shall be outfitted witBeneral Purpos@utets.

Convenience Electrical Outlets shall be powered from the Power Distribution Shstem
Critical Load Distribution.

Convenience Electrical Outlets shallovide 120V, 8@ Hz, 15 Amp Service via 8x15 amp
breakers.

The CLS shall have a four plug outleteey 2.5 meters along the interior perimeter of the
CLS, except in those locations where other components are specified, at a common height
between 200mm and 300mmhiright from the finished floor.

Convenience outlets shall be conformingReference 2.4 4, IEC 60320 C13/C14Ground
plug shall be mounted on the top.
7.3.11.2.2Dverhead Lighting

The CLS shall be outfitted with Overhead Lighting wired and installed in accordance with
Reference 24.

Overhead Lighting shall be powered from the Power Distributione8yslon-Critical Load
Distribution.

The CLS shall have sufficient overhead lighting to illuminate all areas of the Cable Station
Facility with a minimum 500 lux.

All CLS generalighting shall be comprised of LED Double Bulb Fixtures with Diffusers.
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The Ovehead Lighting shall have two three way switches located at each personnel entrance
to the facility or room at a common height between 1225mm and 13{@8imand 54in)n
height.

Overhead Lighting Fixtures shall be mounted in such a way as to minimiaeticedin
useable height. Overhead lighting shall not be installed above rack specified areas.
7.3.11.2.Emergency Lighting

The CLS shall be outfitted with Emergency Lighting wired and installed in accordance with
Reference 24.

The number and location of Emerggrighting fixtures shall be determined so as to provide
sufficient illumination throughout th€LS Facility to perform ordinary tasks and to locate an
exit.

Emergency Lighting shall activate on total loss of CLS power and be powered by internal
batteriesof the units temselves.

Emergency Lighting fixtures shall trickle chargelf-containedbatteries from the Power
Distribution System Noi€Critical Load Distribution.
7.3.11.2.40utside Lighting

The CLS shall be provisioned with outside lighting to illuminateheaccess door of the
facility.

Outside Lighting shall be powered from the Power Distribution SystemQ\itical Load
Distribution.

The Outside Lighting shall have switches located just inside each personnel entrance to the
facility or room at a common heiglbetween 1225mm and 1370m{@8in and 54in)in
height.

Outside Lighting shall be capable of being turned on automatically via external motion
detection $ection7.3.7, Security SysterRequirements

7.3.11.2.5ixed Line Telephone System
The CLS shall be wired for a minimum of two phone jack lsoxe

Phone Jack Boxes shall be located within the CLS to provide convenient access, and wired at
a commorheight ofabove the finisheéloor.

The Fixed Line Telephone System wiring and boxes shall be integnatkdthe Local
Ethernet Wiring.

7.3.11.2.&thernet Wiring
The CLS shall be outfitted and wired for a Local Area Network

Two Ethernet Junction Boxes, integrated with the Fixed Line TelepBgstem shall be
located in the Cable Station Facility.

Ethernet wiring shall be CatGnetwork wiring.
Ethernet jack connectors shall be-48l
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7.3.11.3 Housekeeping SystenBoxesand Conduits
All Housekeepingsystems wiring shalbe contained in metal boxes amat conduit.

7.3.11.4 Housekeeping SystenMarking
All Housekeg@ing System Boxes, Conduits, and Wirisgall be clearly marked or tagged
with trace number and labelled with the appropriate identifier and breaker source number.
7.3.12 Electromagnetic Compatibility

The commurcation equipment to be installed in the building is sensitive to electromagnetic
interference.

All mechanical and electrical systems and plant designed and installed by the Contractor shall
comply with the relevant National or International Standardsansuch requirements as

may be stipulated by the authority having jurisdiction with regard to electromagnetic
compatibility (emission and immunity).

7.3.13 Earthing or Grounding Requirements

Three separate earthing systems are required at the site in addihierSigstem Earth for the
Cable System which will be provided by the cable system supplier:

1. Electrical safety ground,
2. Lightning protection eartground and
3. Technical (or station) earth.

These three earthifgrounding systems shall be interconnected via minimum size
equipotential bonding conductors.

7.3.13.1 Electrical Safety Earth/Ground

The CLS shall have electrical Safety Earth/Ground shall be provisioned in accordance with
References 2:4 and-2.

7.3.13.2 Lightning Protection Earth /Ground

A bespoke lightning protection earth shall be provided for @& or Building which
contains the CLS:

1. This earth shall consist of field replaceable roof mounted lightning discharge devices
(arrestors) located at appropriate corners or high sgotseobuilding in order to
provide a protective lightning shield for the building.

2. These devices on the roof shall be interconnected via an earthing grid consisting of
copper strip with minimum dimensions 35mm x 1.5mm cross sectional area.

3. It is preferredthat each arrestor have a direct path to a separate lightning earth
electrode or a equipotentially bonded set of separate earth electrodes specifically
installed for the lightning system.

4. The Contractor shall submit his design and drawings for this debsyir the

A

Empl oyer6s approval during the design pha
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7.3.13.3 Station Earth/Ground

A technical (station) earthing system shall be providedHerCLS or the Building which
contains the CLS:

1. The technical (station) earthirghall comprise sufficient electrodes to achieve less
than 3ohm impedance to earth at the driest time of the year.

2. Within the constraints of the building and site, the technical earth electrodes shall be
installed as far as possible away from the elagitisafety earth electrodes, lightning
protection earth electrodes, substation and the Supply Authority underground HV
mains supply cables.

3. Any slab reinforcement shall be connected to the technical earth via 25x3 stainless
steel straps welded to the reirdfement.

4. Al | buried joints in the technical earth

5. The technical earth shall be reticulated by means of a 25mm x 3mm copper strap
around the periphery of the equipment room and the DC plant room. At two locations
in the room cpper connection earth bars should be provided these would typically
allow for 10 x M8 connections.

7.3.14 Corrosion Protection

The CLS will be exposed to salt air and thus exposed to a highly corrosive environment.
Plans and designs ftlhe CLS and provisioningystems shall take into consideration the salt

air environment and demonstrate materials, construction measures, and processes to ensure
the design life requirements.

7.3.15 Future Expansion

To a reasonable extent the design, construction, and provisioning@EL#ehall not unduly
limit the ability to either expand the floor space of the CLS, or to increase equipment
provisioning.

7.3.16 Compliance to Standards

All work (design and construction) shall be carried out in accordance with relevant National
Standards andtleer relevant standards as may be applicable or required by all authorities
having jurisdiction over the work, including but not limited to:

1. Building Code Regulations 2007 (BCR) Code(s)

2. Fire Department

Public Utilities supply authorities (electricitywater, sewerage and communications)
Electric Wiring rules (BCR) Code(s)

Health and Safety Act

National Environmental Agency (NEA)
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7.3.17 Set of recommended spares and tools

The Contractorshall provide a listing of maintenance spare parts associated with therCLS
equipment provisioned by the Contractor thereinThis listing shall includea set of
maintenance spas@cluding any consumables required for the for first year of operation e.g.
oi | filters, oi |lreleadtnes mayletoege n s , PCBG6s whe
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Contractor shall provide a set of specialist tools (if applicable) to any of the supplied
equipment that may be required to conduct routine maintenance works.

7.4 Special Considerations Lower Level Car Parking

The planned CLS is an elevated building with carkpng beneath the equipment room and
diesel generator rooms requiring special consideration in the design and construction of the
building and supports and columns. Specifically:

1. The CLS Building shall be capable of remaining structurally intact anchtpeal in the
event that a nominal size vehicle collides with either supporting columns or walls,

2. The roof of the parking area of the CLS Building shall have fire retardant insulation
applied to minimize the potential for a car fire below the CLS ignieing part of the
CLS building,

3. The CLS Parking Area shall be provisioned with a Fire Detection System and
Suppression System suitable for car parks.

4. All Wire and Conduit runs to the upper level of the CLS shall be shielded against
potential car impacts.

7.5 Completion of Fronthaul on Southeast Side of Road

7.5.1 General Discussion

The Contractor shall complete the Fronthaul from the existing ducts (2) buried below the
road between the Airport and the FSMTC Facilities as shown in the figure below.

AIRPORT

Fronthaul from Beach Manhole

Handhole

Ocean Ground Bed

Existing Sewer Line
Fronthaul on Facility Property
4 Ducts

Under Road Ducts (2)

Airport Property Fence
Hevated Cable Landing Sation

Manhole
Cable Vault

Power from FSTMCMain Breaker Panel

Primary FSMTCBUilding

FSMTCEarth Sation Dish

FSVITCPerimeter Fence

Figure 7-5: Sketch of Chuuk Cable Landing Station Site
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7.5.2 General Requirements

The Fronthaul Duct Route is the Land Route between BMH and Cable Landing Stdtien.
Scope of Work completes the Fronthaul from existing dinctise Road to the Cable Landing
Station. This Scope is included here to ensure that the Contractor responsible for the CLS
located on FSMTC Facility property is also responsible for the Fronthaul located on FSMTC
Facility property.

1. The exact Fronthdauwoute shallbe selected in consultation with the Employer;

2. A minimum of two ducts shall be installed in this section of the Fronthaul,

3. The positioning and the equipment configuration to facilitate installathoadl be
carefully managed, particularly wheredestrian access or traffic will be affected.

4. Strict adherence to bend radius of the cahklbe maintained.

5. The trench route shall be kept well clear of other utilities and a minimum clearance of
150mm(6 in) shallbe observed in all cases.

6. The Contrator shall label all ducts with a labelling scheme to be agreed with the
Employer following contract award.

7. Ducts shall bgoined such that the inner surface presents a smooth, \igkgrco
planer surface to subsequent sluzt installation without stepsr gaps which could
otherwise cause snagging or shaving.

7.5.3 Fronthaul Route

1. Installation of terrestrial work requires trenching mublic easement and on FSMTC
Facility property.

2. The Fronthaul Route ishown in the figure above. It has a total length of
appoximately 100 meter328ft).

3. The Fronthaul Route consists of:

a. A Manholei providing interface between two (2) existing ducts buried beneath
the road, and four (4) ducts to the Cable Vault of the Cable Landing Station.

b. Handholes as required for changedoéction.
c. A minimum of two (2)ducts shall be installed.

d. The ducts between the BMH and CLS shall be a nominal 110mn4@ID) 4
in Schedule 40 PVConduit.

4. Terminates at a Cable Landing Station Cable Vault

See Appendix 2 for typical manhole and hasldHayouts.

7.5.4 Trenching
1. Typical Trenching requirements are foundNppendix 3

2. Trench lines shall be as straight as possible taking into account other utilities and
obstructions such as tree roots.

3. Where the trench crosses power cables, the minimum ot=aletween the armoured
submarine cable and the power cable shall be as follows:

a. Single core high voltage power cable (exceeding 1000V): minimum 450mm
(18in)

b. Multi-core high voltage power cable (exceeding 1000V): minimum 300h2im)
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c. Low voltage powecable (1000V or less): minimum 150n(@in)

Where the trench level is required to change for obstructions or structures the trench
shall be excavated so that the rise and fall will be as gradual as possible.

Wherever possible a natural curve should be usedegotiate bends and natural
hazards without stressing the cable. A maximum of two slow 22.5 degree or four
11.25 degree bends shall be permitted.

The bottom of the trench shall be properly levelled and rammed with adequate
provision made depending uptre soil conditions to prevent settlement.

The bottom of the trench shall be bedded with clean fill beach for a minimum depth of
100mm (4in).
Following the installation of the dusinto the trench, a further layer of clebrach

fill sand shall be usdd cover the cable to a minimum coverage of 150f@nmches)
above the OD of the duct.

A layer of blocksmade of formed aggregatégth a minimum thickness of 50mii2
inches) shall then be installed on the top of the sand bed for the full length of the
trench.

10."HV Cable" Warning marker tapghall beinstalled in a continuous run in thench

(above the concrete) at approximate®pthm(8 inches)epth.

11. All materials used for bacKfiand reinstatement shall comply, as a minimum with the

local agencies requirements for the area affected.

12. Alternate methodologies achieving similar pratec will be considered.

See Appendix 3 for trenching details.

7.5.5 Reinstatement

1.

Reinstatement of allrgund disturbed by the works shall be to "as good as or better"
condition at completion of works in that area and in accordance with the relevant
government agencies.

. Concrete reinstatement will be the responsibility of the Contractor unless stipulated as

otherwise by the prevailing local authorities. As confirmation of the concrete
reinstatement is difficult at the tender stage, the Contractor shall provide a per square
metre price and an estimate of the total square meterage that is likely to be required.

7.5.6 Material Specifications

1.

2.

The Contractor shall be responsible for grecurement angdupply of all materials
and consumables required for the completion of the Work.

The Contractor shall include details / specification sheets in its proposal for the
specific materials it proposes to use for this application. Such materials and any
changes thereto shall be subject to Employer approval.

7.5.7 Proving the Duct Route

1.

2.

On completion of construction the Contracsbiall prove all ducts and suducts (as
applicable) by unning a sizing gauge through each duct/dubt prior to acceptance
by the Employer.

The sizing gaugeshall successfully pass through each duct without jamming,
becoming damaged by the duct or requiring undue hauling force.
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The sizing gauge shall beminimum length of 250mn§10 inches)with a circular
diameter not less than 90% of the ID of the duct fcudt being tested.

The Employer reserves the right to be present during all duct proofing. The Contractor
shall provide reasonable notice to the Eoypl for this purpose.

Installed ductsshall be finished 10mn{0.5 inches)short of the inside wall oéach
manhole handhole, and cable vaudhd secured to prevent being pulled out. The
edges of the duct aperture in the manhole/pit wall shall be renttefedn a smooth
bellmouth.

All ducts shall be temporarily capped immediately following installation to prevent
the ingress of dirt and debris during ongoing construction activities.

All duct bends shall conform to a minimum bending radius of 595 fed).

The Contractor shall supply and install a 625 inch)polypropylene draw rope
with a minimum breaking strength of 600k§320 Ibf)in each empty duct between
adjacent pits.

7.5.8 Duct Seal and Building Entries

1.

All duct seals on systems entering the Eonple r 6 s pr emi ses shall
tight.

It is important that an effective seal is made between the outside of the duct and the
fabric of the building as well as sealing the inside of the duct.

7.1 Ocean Ground Bed

For information purposesan Ocean Grond Bed or Cable Earth is required for system
operation and will be provided by the submarine cable supplier (NEC). The contractor is
asked to recognise the need for preparing the area for the Ocean Ground Bed and to note the
special requirements in the m@dole specifications for access to the OGB.

The Ocean Ground Bed (OGB)ts belocatedvery near to the Cable Landing Station (final
site to be determined].he Ocean Ground Cabis directly buried and covered with concrete
slabs and warning signs

OGB Electrodes will be placed by the NEC connected to the earthicabdded by NEC
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8. COMMI SSI ONI NGCRMNDA MCE

The Contractor shatlevelopCommissioning and Acceptance Tests and Procedoinesrify
the requirements contained herein.

The Employerr e ser ves t he right t o attend t he Cc
provisioning and testing to review progress, witness testing, and /or review test data.

8.1 Site Acceptance Testing

1. The Contractor shall perform progressively or during a dedicated citptance
period a full suite of acceptance tests designed to confirm the operation of the CLS
system in accordance with these requireme

2. The Employer or their designated representative reserves the right to witness and must
sign off each test result in order for it to be accepted as a valid test.

3. The Employer will ensure they have a representative on site provided a test plan has
been agred at least 2 weeks in advance so we can ensure the appropriate staff are in
attendance.

4. The Contractor is free to propose a sui-t
include but not be limited to:

a. 72-hour temperature and humidity stability test (gsheat loads of at least
10KW),

Power Distribution failure and power restoration event,

Fire alarm tests,

Load tests of DC Power Plant, including discharge test of battery banks,
Load tests of AC UPS,

[IF APPLICABLE] Generator 6 hour 80% load test (a Idahk or suitable
electrical loads will be required).

g. Functional tests of all supplied systems, diesel transfer [IF APPLICABLE],
security etc.

-~ ® o000

8.2 Practical Completion

For the avoidance of doubt practical completion will be agreed when:
1. All agreed acceptandests are completed and passed,
2. All documentation and equipment manuals have been delivered,
All as built drawings have been delivered,
All training has been provided,
All required have been delivered (if applicable), and
6. All product warranty informationdms been provided.

o s w

To the extent possible all documentation should also be provided in electronic format using a
common application such as the MS Office Suite, Adobe Formats, or .dwg file.
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8.3 Construction Certificate

The Contractor at the final handover Wik required to provide a certificate that the works
have been constructed in accordance with the documentation and all applicable bailiging
regulations.
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9. PROJECT MANAGHEHMENTRERMENT S

9.1 General

The Contractor shall:

1. Appointa Project Manager, who will be the principal point of contact for all matters
pertaining to the duct route installation;

2. Appoint a Site Superintendent, who will direct activities on the site and ensure that all
documentation and record keeping is keptagdte.

3. Advise the Employer of any planned change of key personnel in advance of the
change. If the replacement has not been previously nominated as an alternative, a CV
must be provided with the change notification and shall be subject to Employer
approvd (The Employer reserves the right to reject any key personnel who lack
experience and knowledge in the applicable field of operation; any such rejection
shall not be unreasonable.)

4. Provide a list of business references with their tender for projecssohilar nature.
These references must include current contact details for thenefere

The Employer will nominate

1. A Project Manager who will act as a point of contact for the Contractor for reporting,
scheduling and contractual matters;

2. A Works Inspetor who will visit the site on a regular basis to monitor activity and the
standard of workmanship, housekeeping and redaeping. All reasonable requests
made by the Works Inspector on behalf of the Employer must be addressed by the
Contractor in a tiraly manner.

9.2 Subcontractors
The Contractor shall provide a list of proposed subcontratidhe Employer.

Details of the equipment or services provided by the subcontractors are to be included in the
submission in sufficient detail for their suitability be assessed. This will include current
copies of any relevant certification, registration, insurances and training certificétes.
Employer reserves the right to reject any subcontractor who lacks experience and knowledge
in these fields of operatioany such rejection shall not be unreasonable.
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100 QUALIT TY MANAGEMENT

The Contractor shall:

1. Employ a quality management system accredited to ISO9001, with a scope covering
the activities of relevance to this Scope of Work.

2. Prepare a site specific Quality Pland submit to this to the Employer for approval
prior to mobilisation to site. This document will describe each phase of the project,
the objectives of the phase and the criteria that will be used to demonstrate
satisfactory completion of that phase. itlwefer to the procedures contained in the
Quality Manual that are appropriate to each phase in order to demonstrate how the
requirements for quality will be fulfilled.

3. Keep a copy of the Quality Manual and ssfgecific Quality Plan containing all the
procedures relevant to the planned operations on site for review at any time.

4. Develop and maintain a Register of documentation relevant to the project that
currently exists or will be produced during the course of the project. It is recognised
that this Regster may be updated from time to time; a copy of the updated Register
must be provided to the Employer at the time of issue.

5. Execute all work in accordance with the Contractor's project Quality Plan and Quality
Manual.

10.1 Provisioned Equipment and Systems

The Contractor shall procure equipment for provisioning the CLS from reputable suppliers
with verifiable satisfactory experience in systems of a similar nature and capacity, and with
compliance with ISO 9001.

The Contractor shal | owbdf aquipment toebe Eoowdddor er 6 s
provisioning the CLS required to meet the requirements herein.
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11.ENVI RONMENT, ANDRALIAFETY

11.1 Environment Management Plan

An Environment and Social Management Pdawd Codes of Environmental Practits been
developed for use on this project (See Appendix 4 for the Environmental and Social Impact
Monitoring Table.) The full Environmental and Social Management Plan can be found at
www.ict.fm/communications.htm). The Contractor shall review the project ESMBPbdes

of Environmental Practice and the World Bank Group Environment, Health and Safety (EHS)
Guidelinesand ensure that the project and works are in compliance with this document.

1. Prior o commencement of work, the Contractor shall:

a. Carry out a sitespecific assessment to identify the potential environmental
risks.

b. Prepardts ownEnvironmental Management Plarich is in compliance with
the EMSP, anavhich describes the controls that thentractor will put in
place to manage the risks. This Plan will outline the training requirements for
each orsite position and a record will be kept on the site of the environmental
training undertaken by each of the staff.

c. Demonstrate that suitable coris are in place to avoid site contamination,
spillage of pollutantsincontrolleddisposal of waste, damage to foliage,
damage to intertidal aredsjury to animal and marine lifalischarges of
sediment to the marine environmeamd generation of nuisae dust, noise and
odours.

d. Demonstrate that suitable controls are in place to consult with potentially
affected people, to comply with local labour and immigration laws, to
adequately accommodate workers and to avoid harassment and harm to locals
as a reglt of unsocial behaviour by workers.

e. Review the Contractor EMSP with the Employer for approval prior to
construction works.

2. All of Contractor's site staffhallbe aware of what to do in case of an environmental
incident, i.e. what actions to take, whonttify, what records must be kept.

3. The Contractorshall have in place a schedule of regular environmental site
inspections that include housekeeping, silt screens, leakage of drilling fluid and
checking of waste disposal documentation and certificatas all other activities
described under the Contractoro6s ESMP

The Contractor shall be aware of the Grievance Redress Mechanism as developed and
presented by thEmployer and shall ensure compliance with this process.

11.2 Health and Safety Plan

The Contractoshallprepare and implement a detailed Health and Safety Plan to protect staff
and visitors from risk of injury or damage to health. This will meet the requiremetite of
ESMP, World Bank Group EHS Guidelines doeistcommercialpracticeshall include the
following:

1. Trained Environmental, Health, and Safety Officer
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c. The Contractor shall have a trained Environmental, Health, and Safety Officer on
their project team.

2. Training of Personnel

The Contractoshall provide evidence that all staff have received adequate training to
ensure their own safety and the safety of others in the workplace. This evidence
would normally be in the form of training documentation and appropriate training
certificates for each stamember

3. Designated First Aider andliternative

Thereshall be clear indication on site of the designated First Aid attendant and their
alternative and both shall be trained as to what to do in the case of an emergency.

4. Site Inductions

All members of theContractor's staff and all visitors to sighall undergo a site
induction that has particular reference to-swe safety and environmental
management. A record of all inductions must be kept in a register on site.

5. Workplace Inspections

d. The Contractoishall implement workplace inspections on a regular basis to ensure
that the workplacéncluding Workers Accommodation, if providedmains safe and
any new risks are identified. Recomsisallbe made of each inspection and theisall
be retained on siteEvidence should be available that demonstrates the timely
implementation of any remedial action required.

6. Safety Equipment

The Contractor shall ensure that all staff are supplied with, and utilise appropriate
safety equipment for use on the site. Vistto the siteshall also be provided with
suitable personal protection equipment. Sanitisation of this equipment and/or the use
of suitable controls must be in place on site.

7. Traffic Control into and out of Worksite
The Contractor shall ensure that allffica entering and leaving the worksite is
controlled to ensure that staff and the public are not placed at risk.

8. Signage for Traffic / Pedestrian Management
The Contractor shall ensure that appropriate signage is displayed on site and in the

vicinity of the worksite to assist with the safe management of staff, visitors and the
general public. Signage must be fit for purpose.

9. Crowd Control

The project will be taking place in a very public location. It must be recognised that at
times it shall be necessary ta@ontrol crowds of onlookers, particularly during
mobilisation when all planned safety measures are not yet in place. It is the
Contractor's responsibility to ensure that sufficient staffs are available to manage the
public in these circumstances.

10.Emergenes

e. The Contractor shall develop processes and procedures associated with emergency
situations identified by the risk analysis. These shall be clearly defined in the Health
and Safety Plan and evident in the training documentation and training cesifitate
must also be covered in the Site Induction Training.
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11.Workers Accommodation and Code of Conduct

The Contractor shall provide sanitary and safe accommodation and lodgings for
imported labour, if any. The Contractor shall provide measures to cordfbl st
interactions with locals, including avoiding harassment, violence, illegal prostitution,
spread of communicable diseases and socially offensive behaviour.
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12.S1 TE SECURITY

The Contractor shall be fully responsible for site security from the time thedacCtortffirst
occupies the site to the time when the work is complete and the Contractor completes all
reinstatement and fully clears the site. This shall include at the following aspects:

1. Site Fencing

Adequate fencing shall be provided around the sitengure the safety of the public
and the security of the equipment on site.

2. Access Control

Appropriate controls shall be implemented to ensure that only authorised persons
enter the site and that entry to and exit from the site is always controlled.

3. Securiy of Site if Unattended

Adequate provision shall be made to ensure the security of the site when unattended.
The Contractor shall include details of the proposed provisions in its tender response.

4. Signage

Adequate signage shall be installed to inform thblip of the nature of the work and
the risks of site entry.
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13.DOCUMENTATI ON

The Contractorshall be responsible for producingnd maintaining the following
documentation pertaining to the project:

1. Daily Log of Activities
A log of all activities on sitelgll be maintained in sufficient detail to provide a clear
understanding of all events that take place.

2. Log of Persons on Site
This log shall record the name of person on site, time of entry and exit, a contact
phone number and whether they are stafffafisior local authorities.

3. Log of Site Inductions
A record shall be kept on site of all persons who have participated in the Site

Inductions. The recorghall include their full name, date and time of induction,
contact number and organisation (if apprat®).

4. Materials Management Records
a. Materials Used

A recordshallbe kept of all materials brought to or removed from the

site. This record should include references to any documents of relevance
such as materials certificates, test certificates, Mateaifagt Data

Sheets, results of concrete slump tests.

b. Waste Disposal:

Recordsshall be kept ofany material disposed abgether with a
description of the material, quantity disposed, aedtificates of disposal,
weighbridge tickets etc.

5. Records of Inspaions by Authorities or Local Interest Groups.

Any visit by local authoritieshall be recorded; the record should include the name
and position of the visitor, contact phone number, purpose of visit and any matters
arising from the visit.

1. Complaints

A log shall be kept of all complaints received, including dates, details of complainants
(unless they prefer to remain anonymous), responsibilities for closing out complaints,
actions taken and date of close out.
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14 EQUI PMENT

1. The Contractor shall includihe following information in its proposal in sufficient
detail to enable the suitability of the equipment to be assessed:

a. Details of all equipment planned to be used on the project
b. Currency of certifications, specifications, age and standard of maintenance
c. Details of any sulzontracted equipment

2. The Employer will inspect the Contractor's equipment prior to commencement of
work and reserves the reasonable right of rejection or request to make good-for sub
standard equipment.
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15, REPORTI NG

The Contractor shadlbide by and meet the Reporting requirements described herein.

15.1.1 Weekly Report

The Contractor shall submit to the Employer, a weekly report, commencing from the day of
mobilisation and ceasing on completion of demobilisation and final acceptance of the Work
by the Employer. The content of the report will include the following:

1. Time and date of the report.

2. Time period covered by the report.

Summary of the work performed during the preceding 7 days to the nearest 1 hour.
Summary of the planned work for thalowing week.

Time spent on effective work during eachi2sur period and the cumulative total.
Weather downtime and cumulative total.

Equipment downtime during each-Bdur period and the cumulative total.

Summary of plant installed and performance.

Any other pertinent information about the operation and progress.

© © N O~

15.1.2 Incident Reports
The Contractor shall be required to provide a written report of all serious incidents.

The Employer shall be advised immediately of any serious incident affecting personnel,
equipment or which could significantly affect the ability of the Contractor to complete the
Work on time.

15.1.3 Construction Reports

On completion of the Work the Contractor shall prepare a detailed Construction and
Provisioning Report. This Report shall includeparate sections under the following
headings; the precise content of each section shall be discussed and agreed between the
Contractor and the Employer following contract award:

1. Contents page

2. Executive Summary

Cable Landing Station Description

Cable Landng Station Drawings and Layouts

Description and Implementation of Major Subsystems
a. AC Electrical Power Distribution

DC Electrical Power Distribution

Earthing System(s)

HVAC System

Fire Detection and Suppression System

Communication and Monitoring System

g. Security System

L

- ® a0 0T
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h. Building Management System
Operational Characteristics of Major Subsystems
Equipment Manuals, Schematics, and Instructions
Summary of Subsystem Testing and Acceptance
. Summary Construction Report

10. Full and complete diary of events detaililbevents from initial mobilisation to final
demobilisation

11. Full engineering drawings of the installation
12.Construction Details

13. Asset details including description, supplier, part numbers, serial numbers, warrantee
details, location and date of installatjonstaller details.

© ® N O

Two draft copies of the Fronthaul Construction Report shall be provided to the Employer
within 14 days of completion of the operation and four (4) copies of the final version within
14 days of receipt of the Employer's approval or cemis

To the extent possible all documentation should also be provided in electronic format using a
common application such as the MS Office Suite, Adobe Formats, or .dwg file.

15.2 Environmental, Health and Safety Reporting

The Contractor shall provide infortan regardingenvironmental, health and safety issures
their standard reportgcluding the complaints log.

The Employer shall be advised immediately of amyironmental, health or safeiycident
and the proposed measures for remediation
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16, ACCEPTANKRE TERI A

Acceptance of the Work by the Employer shall be based on the following criteria:

1. All the objectives, activities and conditions described in this document should have
been met. Any concessions to the objectives, activities and conditions willerequ
written request from the Contractor and agreement in writing from the Employer.

2. The Employer's Works Inspector should be advised when it is considered that each
operation has been successfully completed. This information will be passed to the
Employe's Project Manager for approval.

3. Commissioning and Acceptance Testing has been conducted for each major system,
and the system performed as required.

4. The site must be returned to the equivalent condition that existed prior to the
mobilisation. Formal acg#ance of the reinstatement must be obtained from the local
authorities.

End Document
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17 ACRONYMS ABNBCREVI AT& OINESRMI NOL OGY

Project Terms

DTCI - Department of Transportation, Communication, and Infrastructure (FSM)

EMP - Environmental Management Plan

ESIA - Environmental Social Impact Assessment

ETSI - European Telecommunications Standards Institute

Facility - FSMTC Facility (locatal across road frorirport)

FAT - Factory Acceptance Test

FCT - Full Capacity Testing

FSM - Federated States of Micronesia

FSMTC - Federated States of Micronesia Telecommunications Corporation

FSMTCC - Federated States of Micronesia TelecommunicationseGadtporation

GOFSM - Government of the Federated States of Micronesia

ISO - International Standards Organization

IST - In-Station Testing

ITU-T - International Telecommunicatiofnioni Telecommunications
Standardisation

RFP - Request foProposal

TPM - Technical Project Manager

Project - FSM Connectivity Project

wB - World Bank

Technical Terms

AC - Alternating Current
ATS - Automatic Transfer Switch
BCR - Building Code Regulations
BMH - Beach Manhole
BMS - Building Management System
CLS - Cable Landing Station
CTE - Cable Terminating Equipment
DB - Distribution Board (electrical)
DC - Direct current
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DCN
DTS

ELV
EPO
ESD
FIB
GPO
HV
HVAC
Hz

IP

km
kVA
LAN
N/A
NDA
NEC
NRC
oD
OGB
o&M
OSP
PDF
PFE
PoP
POW
RFP
RFS
RowW
RX/TX
SNMP
SOW
TBD

Data Communications Network
Desktop Study

Internal Diameter

Extra Low Voltage

Emergency Power Off
Electro-static Discharge

Fire Indicator Board

General Purpose Outlets

High Voltage

Heating Ventilating and Air Conditioning
Hertz

Internet Protocol

kilometer

Kilo Volt-Amperes

Local Area Network

Not Applicable

Non-Disclosure Agreement
National Electrical Code
Non-Recurring Cost

Outer Diameter

Ocean Ground Bread
Operations and Maintenance
Outside Plant

Portable Document Format (Adobe)
PowerFeed Equipment

Point of Presence

Plan of Work

Request for Proposal

Ready for Service

Right of Way
Receiver/Transmitter

Simple Network Management Protocol
Scope of Work

To Be Determined
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TBR - To BeReviewed

TBS - To Be Supplied

uTC - Coordinated Universal Time [=GMT]

Vac - Voltage, Alternating Current

Vdc - Voltage, Direct Current

VESDA - Very Early Smoke Detection Apparatus

VolIP - Voice Over Internet Protocol

WAN - Wide Area Network

WDM - Wavelength Division Multipleig
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Appendices

APPENDICES
Appendixl: ChuukCableLandingStationSite

The planned location for th€huuk Cable Landing Station (CLS) isn the FSMTC Facility
(Facility) groundsacross from the current airport in Chudkhe planned CLS is to be, to the
extent possible, supportéy existing Facility infrastructure (Power, Diesel Generators, etc), and
FSTMC personnel.

Figure Appendix 1- 1: Location of FSMTC Facility Relative to Landing Site and Airport
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