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1. OBJECTIVE

The objective of this specification is to establish the main technical requirements for the design,
supply and manufacturing of the electrical components and assembly of the Package Units for
PETROBRAS offshore Units.

This specification shall be forwarded to all suppliers and sub-suppliers for Package procurement.

. DEFINITIONS

2.1. For definitions, refer to 1-ET-3010.00-1200-940-P4X-002 — GENERAL TECHNICAL
TERMS.

. REFERENCE DOCUMENTS, STANDARDS AND CODES

3.1. PETROBRAS Documents

[1] 1-ET-3010.00-5140-700-P4X-001 - SPECIFICATION FOR ELECTRICAL DESIGN
FOR OFFSHORE UNITS

[2] 1-ET-3010.00-5140-700-P4X-002 - SPECIFICATION FOR ELECTRICAL
MATERIAL FOR OFFSHORE UNITS

[3] [1-ET-3010.00-5400-947-P4X-002 — SAFETY SIGNALLING
[4] PROJECT AREA CLASSIFICATION — GENERAL.

[5] [1-ET-3010.00-5140-741-P4X-001 - LOW-VOLTAGE MOTOR CONTROL CENTER
AND SWITCHGEAR FOR OFFSHORE UNITS

[6] 1-ET-3010.00-5140-741-P4X-003 - POWER PANEL FOR THYRISTORIZED
HEATER FOR OFFSHORE UNITS

[7] 1-ET-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE

[8] 1-LI-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
INTERFACE SIGNALS LIST

[9] 1-DE-3010.00-5140-700-P4X-001 - LIGHTING INSTALLATION TYPICAL
DETAILS

[10] 1-DE-3010.00-5140-700-P4X-002 - POWER INSTALLATION TYPICAL DETAILS

[11] 1-DE-3010.00-5140-700-P4X-003 - GROUNDING INSTALLATION TYPICAL
DETAILS

[12] 1-ET-3010.00-1350-940-P4X-001 - SYSTEMS OPERATION PHILOSOPHY
[13] DR-ENGP-M-1-1.3 - SAFETY ENGINEERING

[14] 1-ET-3010.00-1200-940-P4X-002 — GENERAL TECHNICAL TERMS

[15] AUTOMATION INTERFACE OF PACKAGE UNITS

[16] EMERGENCY LOADS LIST
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[17] 1-ET-3010.00-1200-800-P4X-002 - AUTOMATION, CONTROL AND
INSTRUMENTATION ON PACKAGE UNITS

[18] I1-ET-3010.00-5140-741-P4X-004 - SPECIFICATION FOR LOW-VOLTAGE
GENERIC ELECTRICAL PANELS FOR
OFFSHORE UNITS

[19] I-ET-3010.00-5140-773-P4X-001 - SPECIFICATION FOR D.C. UPS FOR
OFFSHORE UNITS

[20] 1-ET-3010.00-5140-772-P4X-002 - SPECIFICATION FOR LOW-VOLTAGE
FREQUENCY CONVERTERS, SOFT-
STARTERS AND INVERTERS FOR
OFFSHORE UNITS

[21] 1-DE-3010.00-5140-797-P4X-002 - ELECTRICAL SYSTEM AUTOMATION
TYPICAL ACTUATION DIAGRAMS

[22] 1-ET-3010.00-5140-773-P4X-002 - SPECIFICATION FOR GENERIC D.C. UPS
FOR OFFSHORE UNITS

[23] 1-ET-3010.00-5140-773-P4X-003 - SPECIFICATION FOR A.C. UPS FOR
OFFSHORE UNITS

[24] 1-ET-3010.00-5140-772-P4X-001 - MEDIUM-VOLTAGE FREQUENCY
CONVERTER FOR OFFSHORE UNITS

[25] 1-ET-3010.00-5140-700-P4X-008 - SPECIFICATION FOR LIGHTING AND
ELECTRICAL SIGNALLING FOR OFFSHORE
UNITS

3.2. IEC - International Electrotechnical Commission

60079 Explosive Atmospheres - All parts

60092-502  Electrical Installations in Ships - Part 502: Tankers - Special Features

61439 Low-Voltage Switchgear and Controlgear Assemblies - All Parts

61892 Mobile and Fixed Offshore Units - Electrical Installations - All Parts

3.3. INMETRO - Instituto Nacional de Metrologia, Normalizacéo e Qualidade Industrial

Portaria 115 Mar 21st 2022

3.4.
NR-10
NR-12
NR-17
NR-26
NR-37

Brazilian Labour and Employment Ministry

Seguranca em Instalacdes e Servigos em Eletricidade
Seguranca no Trabalho em Maguinas e Equipamentos
Ergonomia

Sinalizacdo de Seguranca

Seguranca e Saude em Plataformas de Petréleo
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3.5. IMO - International Maritime Organization

EAB811E

Code for the Construction and Equipment of Mobile Offshore Drilling Units
(MODU CODE)

4. APPLICABLE STANDARDS AND RECOMMENDATIONS

4.1.

4.2.

4.3.

5.1.

5.2.

5.3.

5.4.

5.5.

The Package and its installations shall comply with all rules and regulations stated by
Brazilian Authorities, Classification Society and International Standards. Following these
mandatory requirements, the Package shall comply with requirements of documents listed
in 3.1 (second priority in case of conflict). Any deviation shall be submitted to
PETROBRAS approval.

During the design development and for equipment specification IEC standards
(international standards) shall be used, all on their latest revisions.

Exceptionally, where it is clearly justifiable, ANSI, NEMA, IEEE and others recognized
foreign standards may be used. Their use shall be restricted to specific cases and shall be
previously approved by PETROBRAS.

GENERAL CONDITIONS

Packager is responsible for detailed electrical design and engineering within the Package
and shall perform all functions required to interface with the design of electrical system, as
well as guarantee the control and monitoring by A&C (Automation and Control System),
when required.

All electrical installations within the Package shall be Packager responsibility. Packager is
also responsible for supervising the installation of equipment that will be installed out of
the Package skid, if any.

Packager shall clearly indicate on design documents the interface which will delimitate its
scope of supply and Module Supplier (for Topside installations) or Hull Contractor (for
Hull installations) scope of supply.

For electrical equipment, it shall be considered the reference temperatures stated in specific
Technical Specification issued by PETROBRAS, documents included in its Material
Requisition (RM), standard IEC 61892-1 and applicable rules and regulations of
Classification Society.

Since the exact Manufacturer for each equipment can not be defined at Basic Design, since
each Manufacturer has different auxiliary loads, different rated powers and different
arrangement for their packages, different control panels, this document considered several
estimated auxiliary loads for package units, based on previous projects. Detailed Design
shall revise these estimations according to actual auxiliary loads off all packages. In case
of packages with internal MCCs (Motor Control Center) not foreseen by Basic Design,
Detailed Design shall evaluate the best solution among keep the package MCCs or
inclusion of new functional units in Units MCCs for these auxiliary loads, aim to minimize
the impacts (area in panels rooms, weight, etc). This kind of revisions shall be considered
as included in Detailed Design scope of supply and shall not be acceptable as motivation
for change orders or claims.
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6. ELECTRICAL INSTALLATIONS CHARACTERISTICS

6.1. Explanation about Loads Classification

6.1.1.

The following definitions shall be considered for all Electrical Design:

6.1.1.1. Essential Loads are those loads that shall remain energized by Emergency

Generation System during shutdown stop ESD3-T (ESD = Emergency
Shutdown) and during Main Generation System failure. Temporary black-out
for these loads is acceptable after Main Generation shut-down until complete
start of Emergency Generation. Essential Loads shall include:

e Loads defined as “loads essential for safety in an emergency”, with
requirement to be “fed from emergency source of power in an emergency” by
IMO MODU CODE or by Classification Society;

e Loads defined as “Essential Consumers for Safety” by DR-ENGP-M-1-1.3 -
SAFETY ENGINEERING.

6.1.1.2. Emergency Loads are those loads which shall remain energized by batteries

(DC (Direct Current) or AC (Alternate Current) UPS (Uninterruptible Power
Supply System)) during Emergency Generation System failure and Main
Generation System failure. Temporary black-out for these loads is not
acceptable. Emergency Loads shall include:

e [oads defined as “fed from transitional sources of power in an emergency”
by IMO MODU CODE or by Classification Society;

e [oads defined as “Emergency Consumers” by DR-ENGP-M-1-1.3 - SAFETY
ENGINEERING.

e Loads defined in EMERGENCY LOADS LIST in the Basic Design.

6.1.1.3. Normal Loads are the loads not classified as Emergency Loads nor as Essential

Loads. Normal loads shall remain de-energized during emergency shutdown
ESD3-T.

6.2. Package Internal Electrical Installations Design

6.2.1.

6.2.2.

6.2.3.

All electrical installations, equipment, materials and components which are part of the
Package, shall comply with the requirements of the documents included in its Material
Requisition (RM), I-ET-3010.00-5140-700-P4X-001 - SPECIFICATION FOR
ELECTRICAL DESIGN FOR OFFSHORE UNITS and I-DE-3010.00-5140-700-
P4X-002 - POWER INSTALLATION TYPICAL DETAILS.

The application of electrical equipment, instruments and accessories on hazardous
areas shall follow the requirements of IEC series 60079, 61892-6 and 61892-7 and
approved by Classification Society.

Electrical equipment and accessories installed in external safe or hazardous areas,
which shall be kept operating during emergency shutdown ESD-3P or ESD-3T shall
be certified for installation in hazardous areas Zone 2 Group I1A temperature T3 (IEC
61892-7), unless they are automatically de-energized in case of confirmed gas in its
area.
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6.2.4. All equipment and the outgoing feeders of the Package shall be supplied with
connectors and terminals for power, control, heating and grounding.

6.2.5. Each Package shall have a field emergency stop push-button, located in safe area (area
with easy access in case of emergency condition in Package) in Package skid, or closer

to Package skid, to stop the Package, as required in NR-12.

6.2.6. Compliance with the requirements of IEC 60079 is mandatory for all electrical and
electronic equipment to be supplied. Equipment certified to NEMA, based on NFPA
497 or API 505 shall be evaluated for application according to IEC 60079 hazardous
area classification criteria. For equipment certified by other standards, it shall be
equivalent or superior to area classification defined in PROJECT AREA

CLASSIFICATION — GENERAL.
6.3. External Electrical Power Supply

6.3.1. For FPSOs and FSOs Units the available electrical system voltages are according to
Table 1.

Table 1 — Electrical System Voltages and Grounding — FPSO or FSO

| System Voltage System Grounding Source
13800Vac 3ph 60Hz High Impedance Main Generation
gl Vagég?(()l())Vac I High Impedance Main or Hull Generation
480Vac / 690(})/ac 3ph Ungrounded Main, Hull, Auxiliary, Emergency, or Generic
60Hz Generation
220Vac 3ph 60Hz Ungrounded Main, Hull, Aungry, Emergency, or Generic
eneration

Main, Hull, Auxiliary, Emergency, or Generic

220V/127Vac 3ph 60Hz Generation (only inside accommodation

Solidly Grounded

module)
Batteries + Batteries Chargers
220Vdc Ungrounded Batteries + DC UPS
220Vac 3ph 60Hz Ungrounded AC UPS
125Vdc Ungrounded Batteries + Batteries Chargers

Notes: 1 — See specific project documents for definition of rated voltage in these systems.

6.3.2. For Fixed and SS Units the available electrical system voltages are according to
Table 2 .

Table 2 — Electrical System Voltages and Grounding — Fixed or SS Unit

| System Voltage System Grounding Source
13800Vac 3ph 60Hz High Impedance Main Generation
4160\/61%(/)&'30(%\/% S High Impedance Main or Hull Generation
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480Vac / 690Vac 3ph High Impedance Main, Hull, Auxiliary, Emergency, or Generic
60Hz @ gh imp Generation

220Vac 3ph 60Hz Solidly Grounded b, (il Aux"'aryésr:gfggzgcy’ eI EEnEe

220V/127Vac 3ph 60Hz Solidly Grounded Main, Hull AUX|I|aryé(IeErr]ne$arlggrr1]cy, or Generic

Batteries + Batteries Chargers

220Vdc Ungrounded Batteries+ DC UPS
220Vac 3ph 60Hz Ungrounded AC UPS
125Vdc Ungrounded Batteries + Batteries Chargers

Notes:

1 - See specific project documents for definition of rated voltage in these systems.

6.3.3.

6.3.4.

6.3.5.

6.3.6.

6.3.7.

6.3.8.

6.3.9.

Packages shall have external electrical power and control supply and internal control
voltages, according to the ANNEX I. When the quantity of internal electrical loads is
bigger than the quantity of external power supplies defined in ANNEX 1, Packager
shall provide MCC with starters (functional units) for each internal electrical load.

Unless otherwise stated in specific Technical Specification or Material Requisition, if
a lighting system is required for the Package, external electrical power supply for
normal and essential lighting shall be fed by Bidder (in Topsides) or Hull Contractor
(in Hull), in 220Vac, 3ph, 60Hz, from Unit normal and essential lighting panels
respectively. Junction boxes shall be provided by Packager for lighting cable interface.

Unless otherwise stated in specific Technical Specification or Material Requisition, if
an emergency lighting system is required for the Package, external electrical power
supply for emergency lighting shall be fed by Bidder (in Topside installations) or Hull
Contractor (in Hull installations), in 220Vdc, from Unit emergency lighting panels.
Junction boxes shall be provided by Packager for lighting cable interface.

Unless otherwise stated in specific Technical Specification or Material Requisition,
external electrical power for navigation aid for Packages including equipment related
to these systems shall be fed by Bidder (in Topside installations) or Hull Contractor
(in Hull installations), in 125Vdc, from Navigation Aid Distribution Panel of the Unit.

Unless otherwise stated in specific Technical Specification or Material Requisition,
external electrical power for and aircraft warning lighting for Packages including
equipment related to these systems shall be fed by Bidder (in Topside installations) or
Hull Contractor (in Hull installations), in 220Vac, from essential lighting panels of the
Unit.

Unless otherwise stated in specific Technical Specification or Material Requisition,
external electrical power for heating resistors for motors, MCC and Switchgears shall
be fed by Bidder (in Topside installations) or Hull Contractor (in Hull installations) in
220Vac 2ph 60Hz, from Unit normal panels. Heating resistors for Control Panels shall
be fed by Bidder (in Topside installations) or Hull Contractor (in Hull installations) in
220Vac 2ph 60Hz, from Unit normal lighting panels.

Lighting panels (normal, essential or emergency) internal to the Package shall be
furnished by Packager.
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6.3.10.

6.3.11.

6.3.12.
6.3.13.

6.3.14.

6.3.15.

Packages with external redundant AC UPS or DC UPS or battery-charger supply
(according to ANNEX 1) shall be fed with two redundant feeders, each one from a
distinct Unit AC UPS or DC UPS or battery-charger distribution panel respectively.
The Package shall remain functional after a failure of anyone of the power supplies.
For DC power supplies, packager shall provide blocking diodes to each control voltage
source in order to avoid backfeeding control voltage sources. For AC power supplies,
since the Unit UPSs are not guaranteed to operate in synchronism, the Package shall
have interlocks to avoid connection in parallel of these feeders inside the Package.

Available external autonomy of 220Vdc Unit DC UPS (Automation and Safety
control, Electrical control, and emergency lighting) is 30 minutes. Available external
autonomy of 220Vac Unit AC UPS (Subsea, Cranes, and Telecommunication control)
is 30 minutes. Depending on necessary autonomy time to complete gas depressurizing
in emergency conditions (value varies in each project), longer autonomy times may be
defined in project documentation for these UPS systems.

Available external autonomy of 125Vdc Unit UPS (navigation aids) is 96 hours.

The autonomy times of items 6.3.11 and 6.3.12 shall not be exceeded. Any deviation
shall be submitted to PETROBRAS approval. Inclusion of UPSs, or battery-chargers
(and their batteries) in Package to increase autonomy shall be also submitted to
PETROBRAS approval, due to impacts (area, weight, demand, heat dissipation, etc.).

Any other Package electric power or control voltage shall be obtained using a suitable
converters and rectifiers installed internally to the Package.

For telecommunication packages, see Telecommunication documentation.

6.4. Electrical Installations Interfaces

6.4.1.

6.4.2.

6.4.3.

6.4.4.

6.4.5.

The electrical interconnection (power, control, protection, lighting, heating, etc.)
between equipment located in the same Package shall be sized, purchased and installed
under the complete responsibility of the Packager.

Electrical material and equipment necessary for interconnection between the Package
and the Module (where the Package is installed) shall be furnished by Module
Supplier. It shall be installed by Module Supplier under the supervision (technical
assistance) of the Packager.

Electrical material and equipment necessary for interconnection between the Package
and another Module (different than where the package is installed) shall be furnished
by Bidder. It shall be installed by Bidder under the supervision (technical assistance)
of the Packager.

Electrical material and equipment necessary for interconnection between the Package
and the Unit Hull shall be furnished by Hull Contractor. It shall be installed by Hull
Contractor under the supervision (technical assistance) of the Packager.

Unless otherwise stated in specific Technical Specifications or Material Requisition,
the sizing, purchase and installation of electrical cables interconnecting equipment
located in Packages physically separated shall be Module Supplier responsibility (in
case of equipment installed in the same Module), Bidder responsibility (in case of
equipment installed in different Modules) or Hull Contractor responsibility (in case of
equipment installed in Unit Hull). The Packager shall inform all necessary data and
approve the calculated cable.
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6.4.6.

6.4.7.

6.4.8.

6.4.9.

6.4.10.

6.4.11.

6.4.12.

6.4.13.

Module Supplier (in case of equipment installed in the same Module), Bidder (in case
of equipment installed in different Modules) or Hull Contractor (in case of equipment
installed in Unit Hull) shall provide additional cable glands for Package equipment not
provided with enough quantity.

Cables from the Unit panels feeding motor loads inside the Package or cables from
generators inside the Package to the unit panels shall be furnished and installed by
Bidder. The interface points between Unit and Package for motors and generators are
the connection terminals inside terminal boxes. Cables shall be dimensioned until the
interface point. For generators and Packages installed in Hull, this is scope of Hull
Contractor.

Cables from the Unit panels feeding panels, junction boxes or non-motor loads inside
the Package shall be furnished and installed by Bidder. The interface points between
Unit and Package for panels, junction boxes and non-motor loads are the connection
terminals inside them. Cables shall be dimensioned until the interface point. There
shall be independent junction boxes for systems with different voltages (according to
items 6.3.1 or 6.3.2) and load classification (according to item 6.1). For Packages
installed in Hull, this is scope of Hull Contractor.

For packages with motorical and non-motorical loads which feeder panel is located far
from them, implying in cables with large cross-section and non-compatibility with
terminal boxes or busbars, Bidder (for Topside Installations or Hull Interface) or Hull
Contractor (for Hull Installations) shall provide junction-boxes for appropriate
interface between panels and loads.

For internal loads supplied externally, the mechanical path from Package battery
limits, for power, control, protection and heating cables shall be scope of Packager.

All Packages classified as normal loads shall have an interposing relay suitable for
24Vdc ESD signal.

The design of the power and the control panels included in Packages shall consider a
sufficient number of hardwired and network external communication and interface
signals between Package and Electrical System, in order to comply with requirements
of I-ET-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE, I-DE-3010.00-5140-797-P4X-002 - ELECTRICAL SYSTEM
AUTOMATION TYPICAL ACTUATION DIAGRAMS and I-L1-3010.00-5140-797-
P4X-001- ELECTRICAL SYSTEM AUTOMATION INTERFACE SIGNALS LIST.

For each interface point, Packager shall guarantee full compatibility of type, voltage
and grounding system, including, if necessary, converters and galvanic isolators for
control signals.

6.5. Electrical Panels and MCC for Packages

6.5.1.

Panels shall comply with safety requirements of Brazilian Labour Authority. Each
panel shall be of metallic construction (structure and steel sheets), following the
correspondent IEC rules.
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6.5.2.

6.5.3.

6.5.4.

6.5.5.

6.5.6.

6.5.7.

6.5.8.

6.5.9.

Panels for control, lighting, AC UPS distribution and DC UPS distribution shall
comply with requirements of I-ET-3010.00-5140-700-P4X-002 - SPECIFICATION
FOR ELECTRICAL MATERIAL FOR OFFSHORE UNITS, I-ET-3010.00-5140-
741-P4X-004 - SPECIFICATION FOR LOW-VOLTAGE GENERIC ELECTRICAL
PANELS FOR OFFSHORE UNITS, [-ET-3010.00-5140-773-P4X-001 -
SPECIFICATION FOR D.C. UPS FOR OFFSHORE UNITS, I-ET-3010.00-5140-
773-P4X-002 - SPECIFICATION FOR GENERIC D.C. UPS FOR OFFSHORE
UNITS or I-ET-3010.00-5140-773-P4X-003 - SPECIFICATION FOR A.C. UPS FOR
OFFSHORE UNITS, according to the type of UPS.

Panels for heating shall comply with I-ET-3010.00-5140-741-P4X-003 - POWER
PANEL FOR THYRISTORIZED HEATER FOR OFFSHORE UNITS, or I-ET-
3010.00-5140-741-P4X-004 - SPECIFICATION FOR LOW-VOLTAGE GENERIC
ELECTRICAL PANELS FOR OFFSHORE UNITS, according to type of heater.

Panels shall be proper for the calculated short-circuit level at Package incoming point.
Detailed Design shall inform these values to Packager.

Panels shall be provided with a general incoming circuit-breaker (moulded-case or
power, according to Package power), current limiting type, for each external incoming
power supply.

The incoming circuit-breaker handles shall allow padlocking in “off” position. The
opening of door giving access to live parts shall be interlocked with main power
disconnection.

Motor Control Centers (MCCs) included in Packager scope of supply, shall comply
with requirements of IEC 61439-1 and I-ET-3010.00-5140-741-P4X-001 - LOW-
VOLTAGE MOTOR CONTROL CENTER AND SWITCHGEAR FOR OFFSHORE
UNITS. Any deviation from these specifications shall be submitted to PETROBRAS
for approval.

For MCCs fed from switchgears and included in Packager scope of supply, a short-
circuit limiting reactor shall be installed in series with the panel incoming feeder,
which shall be sized and provided by Bidder (or Hull Contractor for Packages installed
in Hull). This short-circuit limiting reactor may be furnished loose or integrated in the
MCC. It shall be evaluated, together by Bidder (or Hull Contractor for Packages
installed in Hull) and Packager, the convenience or not to install this reactor integrated
to the MCC.

Unless otherwise stated in project documentation, at MCCs incoming point, the
calculated thermal equivalent short-circuit current (lt) for 1s shall be 18kA and the
calculated peak short-circuit current (lp) shall be 52.5kA. Detailed Design shall
confirm these values to Packager. This calculation shall consider the balance between
short-circuit limits and voltage-drop during motor starting. MCC rated withstand
currents shall comply with (be higher than) these values.
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6.5.10. Alternatively to items 6.5.8 and 6.5.9, reactors are exempted for MCCs with internal
arc fault monitoring devices and certified for internal arc, according to IEC 61641 to
at least Arcing Class A (personnel protection, complying with criteria 1 to 5), with Arc
Thermal Performance Value (ATPV) lesser or equal 8cal/cm?. It is acceptable to use
internal arc fault monitoring devices to reach the Arc Thermal Performance Value
(ATPV). For these cases, trip shall be instantaneous and sent to upstream panel. The
withstand arc current value shall be defined by Detailed Design. The arc withstand
time shall be at least 300ms. The calculated thermal equivalent short-circuit current
(lw) for 1s and the calculated peak short-circuit current (Ip) of MCCs shall be defined
by Detailed Design.

6.5.11. Shutdown circuits are to be arranged to operate independently from other monitoring,
control and alarm systems.

6.5.12. Panels shall be designed to have frontal access for installation, maintenance and
inspection with no necessity of rear access.

6.5.13. When installed outdoors, Panels shall be IP56W (where W means proper for corrosive
saline damp and hot environment), constructed in stainless steel sheets AlISI-316 or
FRP (Fiber Reinforced Plastic) resistant to UV (Ultraviolet), installed in a protected

area.

6.5.14. The internal partitioning of control panels of Package Unit shall use metallic barriers,
at least in the form 3b of IEC 61439-1.

6.5.15. In order to separate the risk zone (power circuits) and to avoid human contact with live

parts,

as stated in NR-10 rules, insulated and transparent polycarbonate barriers shall

be installed. Totally screwed plates shall not be used. Alert indicating plates shall be
provided, with the indication of risk and the rated voltage of circuits, as stated in NR-
10 and 1-ET-3010.00-5400-947-P4X-002 — SAFETY SIGNALLING.

6.5.16. Low-voltage MCC included in Package scope of supply, with motor loads functional

units,

6.5.16.1.

6.5.16.2.

shall comply with the following additional requirements:

Unless otherwise stated in PETROBRAS documentation, Bidder for Topside
installations or Hull Contractor for Hull installations, shall guarantee the starting
of all motors included in the Package with maximum voltage drop at MCC
busbar of 15% of MCC rated voltage. If this value cannot be reached by direct
online start, and the motor is in safe area (non-classified area) a soft-starter shall
be provided by Bidder (or Hull Contractor), to be furnished loose, as an
independent unit. Bidder (or Hull Contractor) shall be responsible to calculate
and verify the motor starting voltage-drop, as stated on item 6.5.9.

For motors installed in hazardous area and for motors installed in external safe
areas, but required to operate during ESD-3P or ESD-3T, when a soft-starter or
frequency converter is required to comply with voltage drop or operation
requirements, the supply of the set, motor and drive, shall be included in the
Packager scope of supply, which shall also be responsible for the certification of
this set. It shall be given preference to the use of circuit-breakers as protection
devices for soft-starters and frequency converters. The use of fuses shall only be
considered if strictly indicated by manufacturer. Soft-starter and frequency
converters in these cases may be supplied loose, as an independent unit, or
integrated in the MCC supplied by Packager.

INTERNA | Qualquer Usuario




TECHNICAL SPECIFICATION

No. REV.

I-ET-3010.00-5140-700-P4X-003

L

AREA:

SHEET: 13
of

17

TITLE:
PETROBRAS

ELECTRICAL REQUIREMENTS FOR PACKAGES FOR INTERNAL

OFFSHORE UNITS ESUP

6.5.16.3.

6.5.16.4.

6.5.16.5.

6.5.16.6.

Note: Standards require certificate of set (motor and soft-starter) when the
motor is certified for operation in hazardous areas. Packager shall supply
the soft-starter in these cases, being the only responsible to provide the
certificate.

Requirements for soft-starters and frequency converters shall comply with I-ET-
3010.00-5140-772-P4X-001 MEDIUM-VOLTAGE = FREQUENCY
CONVERTER FOR OFFSHORE UNITS and I-ET-3010.00-5140-772-P4X-
002 SPECIFICATION FOR LOW-VOLTAGE FREQUENCY
CONVERTERS, SOFT-STARTERS AND INVERTERS FOR OFFSHORE
UNITS.

For redundant or dual loads, the control devices of each load shall be fed from
independent circuits, internally separated by physical barriers, in order to avoid
unavailability of both loads due to the same damage. The installation of starters
for redundant or dual loads in geminated panels shall be accepted.

Panels shall be installed in areas free of vibration and far from heavy
maintenance areas. It shall be avoided the installation of panels on the same skid
of the driven/controlled equipment.

Package Panels fed by redundant emergency distribution panels 220Vdc shall
have diodes downstream of the incoming circuit-breaker in order to block
reverse supply. It shall be provided means for continuous monitoring of the
diodes healthy condition.

6.5.17. Any deviation from these requirements shall be submitted to PETROBRAS approval.

6.5.18. The last coat colour for electrical equipment shall be Light Green Munsell 5G8/4. Inner
components mounting plate, internal doors faces shall be Safety Orange Munsell
2.5YR6/14.

6.6. Safety Grounding Installation

Package internal safety grounding system (equipment, accessories, piping and structure) shall

comply with

the requirements of IEC 61892-6, IEC 60092-502, applicable Classification

Society’s rules,|-ET-3010.00-5140-700-P4X-001 - SPECIFICATION FOR ELECTRICAL
DESIGN FOR OFFSHORE UNITS and I-DE-3010.00-5140-700-P4X-003 - GROUNDING
INSTALLATION TYPICAL DETAILS. Besides these standards, for installations in
hazardous areas, grounding requirements of IEC 61892-7 shall be complied with.

6.7. Lighting Installation

Package internal lighting equipment, when required, shall comply with the requirements of I-
ET-3010.00-5140-700-P4X-008 - SPECIFICATION FOR LIGHTING AND ELECTRICAL

SIGNALLING

FOR OFFSHORE UNITS, [-ET-3010.00-5140-700-P4X-002

SPECIFICATION FOR ELECTRICAL MATERIAL FOR OFFSHORE UNITS, I-ET-

3010.00-5140-741-P4X-004

SPECIFICATION FOR LOW-VOLTAGE GENERIC

ELECTRICAL PANELS FOR OFFSHORE UNITS and 1-DE-3010.00-5140-700-P4X-001 -
LIGHTING INSTALLATION TYPICAL DETAILS.
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6.8. Electrical Panels Functional Units Classification according to Control Mode

6.8.1.

6.8.2.
6.8.3.

6.8.4.

6.8.5.

6.8.6.

6.8.7.

Functional units of medium-voltage and low-voltage switchgears and MCCs can be
remotely controlled and/or supervised by A&C (Automation and Control System) in
four different control modes (EAQ1, EA-02, EA-03 and EA04). The explanation about
each control mode is detailed in I-ET-3010.00-5140-797-P4X-001 - ELECTRICAL
SYSTEM AUTOMATION ARCHITECTURE. It was defined in ANNEX 1 the
classification of control mode to be applied by Bidder (for Topside installations) or
Hull Contractor (for Hull installations) for each functional unit, according to the load
fed from it.

Note: Automation and Control System refers to CSS (Control and Safety System)
controllers and not to Topside Electrical System Automation Panel or Hull
Electrical System Automation Panel. For requirements about remote control
and supervision from Electrical System Automation, refer to I-ET-3010.00-
5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE.

This classification is not applied for panels with rated voltage lesser than 480Vac.

Any change in this classification during Detailed Design shall be submitted to
PETROBRAS approval.

Bidder (for Topside Installations) or Hull Contractor (for Hull Installations) shall
convert functional units control mode from EAQ01, EA02 or EA03 to control mode
EAO04 whenever the Package includes control panel to control circuit-breakers or
contactors in switchgears or MCCs of the Unit.

When the Basic Design foresaw functional units for the loads of the Package fed from
Units switchgears or MCCs and Detailed Design includes a MCC in the Package,
transferring these loads to the Package MCC, Bidder (for Topside Installations) or Hull
Contractor (for Hull Installations) shall convert the functional unit that will feed the
Package MCC from control mode EA04 to control mode EAQ2.

For definition about electrical equipment operation modes based on the Automation
level and Operation philosophy of each equipment/package unit, refer to I-ET-
3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE and I-ET-3010.00-1350-940-P4X-001 - SYSTEMS OPERATION
PHILOSOPHY.

A&C classifies the Packages according to some requirements defined in I-ET-
3010.00-1200-800-P4X-002 - AUTOMATION, CONTROL AND
INSTRUMENTATION ON PACKAGE UNITS. The general relation between the
electrical functional units control mode classification and the A&C Packages
classification is shown in Table 3 - A&C Package x Control Mode Classifications.
This relation is a general rule, but deviation may occur since A&C classifies the
Packages (a whole set of equipment) e Electrical Classifies each functional unit of
switchgears and MCCs and in some cases, it is necessary do make adjustments in the
general rule to fulfil the required controls. ANNEX | presents the detailed evaluation
of this general rule.
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Table 3 - A&C Package x Control Mode Classifications

Electrical

A&C Package Classification Functional Units Remarks
Control Mode

PO -  Without control panel, all control EAOL Functional units for Package
by CSS and operation by SOS loads
Functional unit that feeds
. SR Package MCC, if any
P1-  With control panel - -
EAO4 Functional units for Package
loads
EA02 Functional unit that feeds
P2 - With control panel + supervision Package MCC, if any
by SOS EAOA Functional units for Package
loads
EAQ2 Functional unit that feeds
P2C - With control panel + control and Package MCC, if any
supervision by SOS Functional units for Package
AL, loads
EA02 Functional unit that feeds
P2S - With control panel + supervision Package MCC, if any
by dedicated HMI in the CCR EAQ4 Functional units for Package
loads
P2SC - With control panel + control and Functional unit that feeds
.. EAQ2 .
supervision by SOS + control and Package MCC, if any
supervision by dedicated HMI in =i Functional units for Package
the CCR loads
Other 'f‘;‘s’c""h":h are not packages by EA02 or EAO3 According to the ANNEX |

7. INSPECTION AND TESTS

7.1. Electrical components and equipment with Technical Specification or Data Sheet issued
by Detailed Design and installed in Packages shall be inspected and tested according to the
applicable reference documents.

7.2. It shall not be acceptable out of date or obsolete equipment or components. Technical
support and supply of replacement parts shall be guaranteed for ten (10) years.

7.3. All Electrical components and equipment installed in Packages in hazardous areas or
installed in safe outdoors areas, but kept turned on during ESD-3P or ESD-3T situation,
shall be individually inspected and tested, and Certification Reports shall be issued
according to item 6.2.2 and 6.2.3.

Note: The inspections related to Ex apparatus shall comply with requirements of IEC
60079-17.
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7.4. Classification Society and PETROBRAS may witness and approve all tests.

7.5. Individual visual inspection shall be provided for each item.

7.6. General checking like humidity inside equipment, screw pressing of explosion proof
enclosures, enclosures joint tightness, cables electrical continuity and insulation resistance
test shall be provided.

7.7.  When required, manufacturer shall perform inspections and tests during manufacturing
process of the equipment, witnessed by PETROBRAS and Classification Society, in order
to fulfil all requirements stated on tests lists detailed in the specifications and respective
data sheets.

7.8. Fortype tests, certified test reports for tests performed in identical equipment and approved
and witnessed by Classification Society are accepted.

8. SPARE PARTS AND TOOLS

8.1. Packager shall provide a list of spare parts for all electrical equipment, for at least 2 (two)
years of continuous operation, including prices and part number codes.

8.2. Packager shall provide all unusual tools necessary for maintenance, assembly, or
disassembly of all electrical equipment.

8.3. Packager shall provide the necessary spare parts for the commissioning and pre-operation
periods.

9. DOCUMENTATION

9.1. Acomplete set of documentation, as required on Package Material Requisition (RM), shall
be provided. These documents shall be issued for the Package and for internal equipment
and components.

9.2. For Packages with MCC, Packager shall issue a protection coordination study including
graphical plotting for all protective devices of the panel. The graphical plotting shall
include equipment limit curves and points. The study shall include block diagrams for
implemented logics and tables with configuration data (all configuration parameters) for
all protective devices.

9.3. Packager shall provide complete documentation according to Brazilian Labour and

Employment Ministry NR-10. This documentation shall be issued and signed by legally
qualified personnel. The documentation shall include the items listed below and all items
foreseen in NR-10 (see details in I-ET-3010.00-5140-700-P4X-001 - SPECIFICATION
FOR ELECTRICAL DESIGN FOR OFFSHORE UNITS):

a) Conformity Technical Appraisal regarding applicable standards for all internal
equipment and installations, including tests, inspections, and measurement reports;

b) Project Technical Report, including internal protection, installation, safety grounding,
etc,;

c) Manuals with safety and health procedures and instructions regarding electrical
equipment and installations, and all contents required in I-ET-3010.00-5140-700-P4X-
001 - SPECIFICATION FOR ELECTRICAL DESIGN FOR OFFSHORE UNITS;
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9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

d) List with electrical and electronic equipment installed in hazardous areas, including for
each equipment, the classification Ex, nameplate data, number of Conformity Certificate
and name of entity that issued the certificate, as defined in I1-ET-3010.00-5140-700-
P4X-001 - SPECIFICATION FOR ELECTRICAL DESIGN FOR OFFSHORE UNITS.

e) Conformity Certificate for all electrical and electronic equipment proper for installation
in hazardous areas, according to INMETRO Portaria n° 115, Mar 21 2022.

f) Safety electrical signalling, where applicable, according to specification 1-ET-3010.00-
5400-947-P4X-002 — SAFETY SIGNALLING

Packager shall present interface cables list and interconnection diagrams, clearly indicating
the cables supplier (Packager, or Module Supplier, or Bidder).

Packages with programmable electronic devices shall issue documentation with the logic
and the code source.

Packages with configurable electronic devices shall issue documentation with all
parameters settings.

For items 9.5 and 9.6, software shall be furnished in their most recent versions at purchase
time, accompanied by their corresponding licensing, access passwords, source code,
installation media(s) and manuals, as well as with one year of technical support and
maintenance. Demo versions and under development shall not be accepted.

Packager shall present a list of deviations from PETROBRAS documentation
requirements.

Packager shall provide complete manuals and documentation. MTTR (Mean Time To
Repair) shall be informed for electrical equipment inside package.

Note: At least, two copies in English language and two copies in Brazilian Portuguese
language shall be provided for all reference manuals. Manuals shall comply with
content requirements of NR-12 as defined in I-ET-3010.00-5140-700-P4X-001 -
SPECIFICATION FOR ELECTRICAL DESIGN FOR OFFSHORE UNITS.

10. ANNEX I

3

Annex l.xlsx
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Plan1

						Functional Unit Classification		External Power Supply
for Package or Equipment						Internal Power Voltage
of Package or Equipment						Internal Control Voltage
of Package or Equipment

		Group		Package or Equipment		according to Control Mode		Feeders Qtty.		(Power) Voltage		External Source		Power Use		Power Voltage		Power Fed From		Control Use		Control Voltage		Control Fed From		Remarks		Rev.

		Automation and Instrumentation		A&C Controllers (HCS, HSD, HFGS, PCS, PSD, FGS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		A&C Controllers (HCS, HSD, HFGS, PCS, PSD, FGS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control (CLP)		According to A&C		From external source				K

		Automation and Instrumentation		A&C Network Switches		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		A&C Network Switches		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Switch		According to A&C		From external source				K

		Automation and Instrumentation		Addressable Fire Detection System (AFDS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Addressable Fire Detection System (AFDS)		-		2		220Vdc		Emergency Loads DC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Addressable Fire Detection System (AFDS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Viewer		According to Packager		From external source				K

		Automation and Instrumentation		Asset Management System (AMS)		-		1		220Vac		Essential Panel		-		-		-		Workstation		According to A&C		From external source				K

		Automation and Instrumentation		Automation Engineering Workstation		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Workstation		According to Packager		From external source				K

		Automation and Instrumentation		Automation Maintenance Workstation		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Workstation		According to Packager		From external source				K

		Automation and Instrumentation		Chlorine Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Chlorine Analyser		-		1		24Vdc		Remote I/O Panel		Power		According to Packager		From external source		Control		24Vdc		From external source				K

		Automation and Instrumentation		CO2 Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		CO2 Analyser		-		2		220Vdc		Emergency Loads DC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Compact Prover Unit		EA03		1		480Vac or 690Vac (13)		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Compact Prover Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Compressor Capacity Control System Workstations		-		2		220Vdc		Emergency Loads DC UPS		Power		220Vdc		From external source		-		-		-				K

		Automation and Instrumentation		Corrosion Monitoring System		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to A&C		From external source				K

		Automation and Instrumentation		Corrosion Monitoring System		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		CSS Panel or CSS Remote I/O Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		CSS Panel or CSS Remote I/O Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		According to A&C		From external source				K

		Automation and Instrumentation		Diesel Metering Skid (including any metering skid for well service pumps)		-		1		220Vac		Flow Metering System Panel		Automatic Sampler Heater		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Diesel Metering Skid (including any metering skid for well service pumps)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Diesel Metering Skid (including any metering skid for well service pumps)		-		1		24Vdc		Flow Metering System Panel		-		-		-		Automatic Sampler Control		According to Packager		From external source				K

		Automation and Instrumentation		Electro-optical Conversion Panel		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Electro-optical Conversion Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Automation and Instrumentation		Fiscal Metering Skid		EA03		1		480Vac or 690Vac		Normal Panel		Compact Prover		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Fiscal Metering Skid		-		1		220Vac		Flow Metering System Panel		Analyser		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Fiscal Metering Skid		-		1		220Vac		Flow Metering System Panel		Automatic Sampler Heater		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Fiscal Metering Skid		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Fiscal Metering Skid		-		1		24Vdc		Flow Metering System Panel		-		-		-		Automatic Sampler Control		According to Packager		From external source				K

		Automation and Instrumentation		Flow Metering System (FMS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Flow Metering System (FMS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		HMIs		According to A&C		From external source				K

		Automation and Instrumentation		Flow Metering System (FMS)		-		2		220Vdc		Emergency Loads DC UPS		Power		According to A&C		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Flow Metering System (FMS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Workstation CPU		According to A&C		From external source				K

		Automation and Instrumentation		Gas Chromatograph Analyser for Flare		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Gas Chromatograph Analyser for Flare		-		2		220Vdc		Emergency Loads DC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Gas Chromatographs Analyser (not for Flare)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Gas Chromatographs Analyser (not for Flare)		-		1		220Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		General Use / Administrative Workstation		-		1		220Vac		Essential Panel		Power		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		H2S Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		H2S Analyser		-		1		220Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		HIPPS (High Integrity Pressure Protection System)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		HIPPS (High Integrity Pressure Protection System)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control of HPU		According to A&C		From external source				K

		Automation and Instrumentation		HIPPS (High Integrity Pressure Protection System)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to A&C		From external source				K

		Automation and Instrumentation		Historical Data Server, Package Data Server		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Historical Data Server, Package Data Server		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to A&C		From external source				K

		Automation and Instrumentation		HPU - Essential		EA01		n (6)		480Vac or 690Vac		Essential Panel		Power		According to A&C		From external source		-		-		-				K

		Automation and Instrumentation		HPU - Essential		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		HPU - Essential		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control of HPU		According to A&C		From external source				K

		Automation and Instrumentation		HPU for Production Topsides Valves Control		-		n		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		HPU for Production Topsides Valves Control		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		According to A&C		From external source				K

		Automation and Instrumentation		HPU for Production Topsides Valves Control 		EA01		1		480Vac or 690Vac		Normal Panel		Circulation Pumps Motors		According to A&C		From external source		-		-		-				K

		Automation and Instrumentation		Leak Detection System (Oil or Gas)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Leak Detection System (Oil or Gas)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to A&C		From external source				K

		Automation and Instrumentation		Machine Monitoring System (MMS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Machine Monitoring System (MMS)		-		1		220Vac		Essential Panel		Monitors Panel		According to A&C		From external source		-		-		-				K

		Automation and Instrumentation		Machine Monitoring System (MMS)		-		1		220Vac		Essential Panel		Server Panel		According to A&C		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Machine Monitoring System (MMS)		-		1		220Vac		Essential Panel		-		-		-		Workstation		According to A&C		From external source				K

		Automation and Instrumentation		Nucleonic and Non-nucleonic Level Transmitter Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to A&C		From external source		When applied in Process control of CSS		K

		Automation and Instrumentation		Moisture Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Moisture Analyser		-		1		220Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Offloading Transfer Metering Skid		EA03		1		480Vac or 690Vac		Normal Panel		Compact Prover		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Offloading Transfer Metering Skid		-		1		220Vac		Flow Metering System Panel		Analyser		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Offloading Transfer Metering Skid		-		1		220Vac		Flow Metering System Panel		Automatic Sampler Heater		According to Packager		From external source		-		-		-				K

		Automation and Instrumentation		Offloading Transfer Metering Skid		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Offloading Transfer Metering Skid		-		1		24Vdc		Flow Metering System Panel		-		-		-		Automatic Sampler Control		According to Packager		From external source				K

		Automation and Instrumentation		Oxygen Analyser for Flare		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Oxygen Analyser for Flare		-		2		220Vdc		Emergency Loads DC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Oxygen Analyser for Injection Water Toxic Gas (H2S) Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Oxygen Analyser for Injection Water Toxic Gas (H2S) Analyser		-		1		220Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Refueling Dispenser Skid Control Panel		-		1		220Vac		Normal Panel		-		-		-		Control		220Vac		From external source				K

		Automation and Instrumentation		Remote Ullage, Pressure and Temperature Monitoring (FPSO and FSO)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Remote Ullage, Pressure and Temperature Monitoring (FPSO and FSO)		-		2		220Vdc		Emergency Loads DC UPS		Panel		According to A&C		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Remote Ullage, Pressure and Temperature Monitoring (FPSO and FSO)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Workstation		According to A&C		From external source				K

		Automation and Instrumentation		Small Volume Prover Unit		EA03		1		480Vac or 690Vac (13)		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Small Volume Prover Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Stability and Load Calculation (FPSO and FSO)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Stability and Load Calculation (FPSO and FSO)		-		2		220Vdc		Emergency Loads DC UPS		Panel		According to A&C		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		Stability and Load Calculation (FPSO and FSO)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Workstation		According to A&C		From external source				K

		Automation and Instrumentation		Supervision and Operation System (SOS) Equipment		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		HMIs		According to A&C		From external source				K

		Automation and Instrumentation		Supervision and Operation System (SOS) Equipment		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Servers and Workstations CPU		According to A&C		From external source				K

		Automation and Instrumentation		Supervision and Operation System (SOS) Equipment		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Clusters Panels		According to A&C		From external source				K

		Automation and Instrumentation		Water in Oil (BSW) Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Water in Oil (BSW) Analyser		-		1		24Vdc		Remote I/O Panel		Power		According to Packager		From external source		Control		24Vdc		From external source				K

		Automation and Instrumentation		Water in Oil (TOG or BS&W) Analyser		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Water in OIl (TOG or BS&W) Analyser		-		1		220Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Automation and Instrumentation		MMS PROTECTION AND ACQUISITION PANEL (PAP)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Automation and Instrumentation		MMS PROTECTION AND ACQUISITION PANEL (PAP)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Automation and Instrumentation		Subsea Emergency Shutdown Valve (SESDV)		-		-		-		-		-		-		-		-		-		-		This system is fed from A&C equipment. See A&C documentation.		K

		Electrical		Auxiliary Generation		EA02		1		480Vac or 690Vac		Essential Panel		Auxiliary Generator Power and Control Panel (AGCP)		480Vac or 690Vac		From external source		Control		24Vdc		From external source				K

		Electrical		Auxiliary Generation		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Electrical System Controllers Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Electrical System Controllers Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Electrical		Electrical System Switches Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Electrical System Switches Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Electrical		Electrical System Workstations		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		According to Packager		From external source				K

		Electrical		Emergency Generation		EA02		1		480Vac or 690Vac		Essential Panel		Emergency Generator Power and Control Panel (EGCP)		480Vac or 690Vac		From external source		Control		24Vdc		From external source				K

		Electrical		Emergency Generation		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Emergency Lighting Battery-Chargers		EA02		2 (18)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Electrical		Emergency Lighting Battery-Chargers		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Emergency Loads D.C. UPS		EA02		2 (18)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Electrical		Emergency Loads D.C. UPS		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Emergency Loads A.C. UPS (including by-pass branch)		EA02		2 (19)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Electrical		Emergency Loads A.C. UPS (including by-pass branch)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Generic D.C UPS		EA02		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Electrical		Generic D.C UPS		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Essential Socket-Outlets (20)		EA03		n (9)		480Vac and 690V and 220Vac		Essential Panel		Power		480Vac and 690V and 220Vac		From external source		-		-		-				K

		Electrical		Heat-Tracing Transformers		EA02		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Hull Generation		EA02		1		480Vac or 690Vac		Normal Panel		Hull Generation Auxiliary Loads MCC		According to Packager		From external source		Control		24Vdc		Internal Battery Charger				K

		Electrical		Hull Generation		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Impressed Current Cathodic Protection Rectifier		EA02		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Impressed Current Cathodic Protection Rectifier		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Electrical		Junction Boxes for 
Turbogenerator and Turbocompressor Washing Trolleys		EA03		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Junction Box for 
Leak Test Pump		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Low-Voltage Distribution Panels (including Laundry and Galley Panels)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Low-Voltage Distribution Panels (including Laundry and Galley Panels)		-		n (9)		220Vac		Normal Panel		Power		220Vac		From external source		-		-		-				K

		Electrical		Low-Voltage Frequency-converter and soft-starter		(24)		n (9)		480Vac or 690Vac		Normal or Essential Panel		Power		According to Panel Specification		From external source		Control		According to Project Documentation		From external source				K

		Electrical		Low-Voltage Frequency-converter
and soft-starter		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source										K

		Electrical		Low-Voltage MCC		EA03		1		480Vac or 690Vac		Normal Panel or Transformer		Power		According to Panel Specification		From external source		Control		120Vac		From external source				K

		Electrical		Low-Voltage MCC		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Low-Voltage MCC		-		2 (7)		220Vdc		Emergency Loads DC UPS		-		-		-		Control (7)		220Vdc		From external source				K

		Electrical		Low-Voltage Switchgear		EA03		2		480Vac or 690Vac		Normal Panel or Transformer or Generation		Power		According to Panel Specification		From external source		-		-		-				K

		Electrical		Low-Voltage Switchgear		-		2		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Low-Voltage Switchgear		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		220Vdc		From external source		When the swithgear is split into several physical parts, the quantity of feeders is for each physical separate part.		K

		Electrical		Low-Voltage Switchgear and MCC Spare Functional Units		EA01		n (26)		480Vac or 690Vac		Normal or Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Low-Voltage Transformers		EA03		1		480Vac or 690Vac		Normal or Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		EA04		1 (16)		480Vac or 690Vac		Normal Panel		Battery Charger		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		EA04		1		480Vac or 690Vac		Essential Panel		Hood Ventilation Fan Motor		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		EA04		1		480Vac or 690Vac		Essential Panel		Water Mist System		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		n (6) (15)		125Vdc		Dedicated Battery Charger		Crank motors		125Vdc		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		n (6) (15)		125Vdc		Dedicated Battery Charger		Post lubrication motors		125Vdc		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		1 (6)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		1		220Vac		Normal Lighting Panel		Lighting inside hood		220Vac		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel (TGCP)  (17)		According to Packager		From external source				K

		Electrical		Main Turbogeneration		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Generation Excitation Panel (GEP) (17)		According to Packager		From external source				K

		Electrical		Main Turbogeneration		-		1		220Vdc		Emergency Lighting Panel		Lighting inside hood and filter house		220Vdc		From external source		-		-		-				K

		Electrical		Main Turbogeneration		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Workstation		According to Packager		From external source				K

		Electrical		Medium-Voltage Frequency-converter		(24)		n (9)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Power		According to Panel Specification		From external source		-		-		-				K

		Electrical		Medium-Voltage Frequency-converter		(24)		n (9)		480Vac or 690Vac		Normal or Essential Panel		Auxiliary Loads		According to Panel Specification		From external source		-		-		-				K

		Electrical		Medium-Voltage Frequency-converter		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Medium-Voltage MCC		EA03		2		4.16kV or 6.6kV		Normal Panel or Transformer or Generation		Power		4.16kV or 6.6kV		From external source		-		-		-				K

		Electrical		Medium-Voltage MCC		-		2		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Medium-Voltage MCC		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		220Vdc		From external source		When the MCC is split into several physical parts, the quantity of feeders is for each physical separate part.		K

		Electrical		Medium-Voltage MCC Spare Functional Units		EA01		n (26)		4.16kV or 6.6kV		Normal Panel		Power		4.16kV or 6.6kV		From external source		-		-		-				K

		Electrical		Medium-Voltage Switchgear		EA03		n (12)		4.16kV or 6.6kV or 13.8kV		Normal Panel or Transformer or Generation		Power		According to Panel Specification		From external source		-		-		-				K

		Electrical		Medium-Voltage Switchgear		-		n (10)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Medium-Voltage Switchgear		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		220Vdc		From external source		When the swithgear is split into several physical parts, the quantity of feeders is for each physical separate part.		K

		Electrical		Medium-Voltage Switchgear Spare Functional Units		EA04		n (26)		13.8kV		Normal Panel		Power		13.8kV		From external source		-		-		-				K

		Electrical		Medium-Voltage Transformers		EA03		1		13.8kV or 6.6kV		Normal Panel		Power		13.8kV or 6.6kV		From external source		-		-		-				K

		Electrical		Medium-Voltage Transformers		EA03		1 (5)		480Vac or 690Vac		Normal Panel		Forced Ventilation		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Medium-Voltage Transformers		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Internal Relays		According to Packager		From external source				K

		Electrical		Navigation Aids 
Battery-Charger		EA02		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Electrical		Navigation Aids 
Battery-Charger		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-		-		K

		Electrical		Normal Socket-Outlets (20)		EA03		n (9)		480Vac and 690V and 220Vac		Normal Panel		Power		480Vac and 690V and 220Vac		From external source		-		-		-		690Vac for washing trolleys of turbines, in projects with low-voltage in 690V.		K

		Electrical		Power Management System (PMS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Power Management System (PMS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control		According to Packager		From external source				K

		Electrical		Pre-Magnetization System		-		n (9)		13.8kV or 6.6kV		Normal Panel		Power and Control for Pre-Magnetization Device		13.8kV or 6.6kV		From external source		Control		220Vac		From external source				K

		Electrical		Shore Supply and Electrical Workshop 		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Short-Circuit Peak Current Limiting Device		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Electrical		Short-Circuit Peak Current Limiting Device		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Electrical		Workshop Panel		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Electrical		Workshop Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Mechanical		Crane – Diesel Engine Driven		EA02		1		480Vac or 690Vac		Normal Panel		Auxiliary Power Pack		According to Packager		From external source		Control		According to Packager		From external source				K

		Mechanical		Crane – Diesel Engine Driven		-		1		220Vac		Essential Lighting Panel		Air Craft Warning Lights		220Vac		From external source		-		-		-				K

		Mechanical		Crane – Diesel Engine Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Mechanical		Crane – Electric Motor Driven		EA02		2 (26)		480Vac or 690Vac		Normal Panel		Main Power Supply and Spare Power Supply		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Mechanical		Crane – Electric Motor Driven		EA02		1		480Vac or 690Vac		Essential Panel		Essential Power for Emergency operation		480Vac or 690Vac		From external source		-		-		-				K

		Mechanical		Crane – Electric Motor Driven		-		1		220Vac		Essential Lighting Panel		Air Craft Warning Lights		220Vac		From external source		-		-		-				K

		Mechanical		Crane – Electric Motor Driven		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control		220Vac		From external source				K

		Mechanical		Crane – Electric Motor Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Mechanical		Self-propelled Deck Trolley Battery Charger		-		1		480Vac		Normal Panel		Battery Charger		480Vac		From external source		-		-		-		Fed from power socket-outlet		L

		Hull Systems		Accommodation Hot Fresh Water Circulation Pump		EA02		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Annulus Pressure Control Systen (ACPS)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Vaccuum Pumps Motors		According to A&C		From external source		-		-		-				K

		Hull Systems		Annulus Pressure Control Systen (ACPS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		Annulus Pressure Control Systen (ACPS)		-		1		220Vac		Essential Panel		Power		According to A&C		From external source		Control		According to A&C		From external source				K

		Hull Systems		Annulus Pressure Control Systen (ACPS)		-		1		220Vac		Essential Panel		-		-		-		Workstation		220Vac		From external source				K

		Hull Systems		Auxiliary Bilge Pump - Normal		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Ballast Control Panel for SS Units		EA01		2		480Vac or 690Vac		Essential Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Hull Systems		Ballast Control Panel for SS Units		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		Ballast Pump - Essential (for SS)		EA01		1		480Vac or 690Vac		Essential Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Ballast Pump - Essential (for SS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Ballast Pump - Normal		EA01		1		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Ballast Pump - Normal		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Bilge Pump - Essential (for SS)		EA01		1		480Vac or 690Vac		Essential Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Bilge Pump - Essential (for SS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Bilge Pump - Normal		EA02		1		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Bilge Pump - Normal		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Crude Oil Booster Pump for SS Unit		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Power		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Hull Systems		Crude Oil Booster Pump for SS Unit		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Hull Systems		Crude Oil Booster Pump for SS Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Crude Oil Exportation Pump for SS Unit		EA01		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Power		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Hull Systems		Crude Oil Exportation Pump for SS Unit		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Hull Systems		Crude Oil Exportation Pump for SS Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Diesel Oil and Fresh Water Hose Reels		EA03		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		Diesel Oil and Fresh Water Hose Reels		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Distilled Water Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Distilled Water Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Diving Station		EA02		2		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		Diving Station		-		1		220Vac		Essential Panel		Power		220Vac		From external source		-		-		-				K

		Hull Systems		Elevator for Column of SS		EA03		n (6)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		Elevator for Column of SS		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Ballast and General Service Sea Water Pump 		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Ballast and General Service Sea Water Pump 		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Cooling Sea Water Pump		EA01		n (6)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Cooling Sea Water Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Fresh Water Cooling Sea Water Pump		EA01		n (6)		480Vac or 690Vac		Normal or Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Engine Room Fresh Water Cooling Sea Water Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Fresh Water Hydrophore Control Panel		-		n (6)		220Vac		Normal Panel		-		-		-		Control		220Vac		From external source				K

		Hull Systems		Fresh Water Hydrophore Control Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		Fresh Water Hydrophore Pump		EA02		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		Garbage Crusher		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Gas Sampling Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Hull Systems		High Level Overfill System		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		High Level Overfill System		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Alarm Panel		According to Packager		From external source				K

		Hull Systems		High Level Overfill System		-		2		220Vdc		Emergency Loads DC UPS		I/O Panel		According to Packager		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Mooring System		EA04		n (9)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Mooring System		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU - Offloading Tandem System		EA04		n (9)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Offloading Tandem System		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU - Portable Cargo Pump		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Portable Cargo Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU - Pull-in and Spooling Winches		EA04		n (9)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Pull-in and Spooling Winches		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU - Riser Pull-in Deck Winch		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU - Riser Pull-in Deck Winch		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU – Vessel System of SS (Column HPU)		EA04		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		HPU – Vessel System of SS (Column HPU)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU (Main, Auxiliary and Oil Transfer) - Submerged Pumps		EA04		n (9)		480Vac or 690Vac or 4.16kV or 6.6kV		Normal Panel		Power		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Hull Systems		HPU (Main, Auxiliary and Oil Transfer) - Submerged Pumps		-		2		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Hull Systems		HPU (Main, Auxiliary and Oil Transfer) - Submerged Pumps		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		HPU (Main, Auxiliary and Oil Transfer) - Submerged Pumps		-		1		220Vac		Essential Panel		-		-		-		Remote Workstation		220Vac		From external source				K

		Hull Systems		Hull Structural Integrity Digital Twin		-		1		220Vac		Normal Panel		-		-		-		Control Panel		220Vac		From external source				K

		Hull Systems		Hydraulic Valves Remocon Unit (Hull Systems)		EA04		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Hydraulic Valves Remocon Unit (Hull Systems)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Hydraulic Valves Remocon Unit (Hull Systems)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Hull Systems		Inert Gas Generation System		EA04		n (6)		480Vac or 690Vac		Normal Panel		Blower Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		EA04		n (6)		480Vac or 690Vac		Normal Panel		Diesel Oil Pump Motor		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		EA04		n (6)		480Vac or 690Vac		Normal Panel		Exhaust Fan Motor for fuel gas Pipe Casign		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV		Normal Panel		Sea Water Pump Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		EA01		n (6)		480Vac or 690Vac		Essential Panel		Seal Pump Motor		According to Packager		From external source		-		-		-				K

		Hull Systems		Inert Gas Generation System		-		1		220Vac		Normal Panel		-		-		-		Control Panel		220Vac		From external source				K

		Hull Systems		Main Deck Drainage Box Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				L

		Hull Systems		Marine Growing Protection System (MGPS)		EA03		n (9)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Hull Systems		Marine Growing Protection System (MGPS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Mooring Gantry Crane		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Hull Systems		Mooring Gantry Crane		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Mooring Lines Tension Monitoring System		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Mooring Lines Tension Monitoring System		-		1		220Vac		Essential Panel		-		-		-		Control Panel		According to A&C		From external source				K

		Hull Systems		Offloading Cargo System (for FPSO or FSO)		EA04		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Power 		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Hull Systems		Offloading Cargo System (for FPSO or FSO)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		Control		According to Packager		External 220Vac				K

		Hull Systems		Oily Water Separator		-		1		220Vac		Normal Panel		-		-		-		Control		220Vac		From external source				K

		Hull Systems		Oily Water Separator 
Bilge Water Pump		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Oily Water Separator
Sludge Pump		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Hull Systems		Riser Top Monitoring System (RIMS)		-		2		220Vac		Essential Panel		-		-		-		Communication Control Module (MCC)		According to Telecommunication		From external source				K

		Hull Systems		Riser Top Monitoring System (RIMS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		Riser Top Monitoring System (RIMS)		-		2		220Vac		Essential Panel		-		-		-		Supervisory Module (MS)		According to Telecommunication		From external source				K

		Hull Systems		Riser Traction Wires Monitoring System (RIMTWS)		-		1		220Vac		Essential Panel		-		-		-		Control Panel		According to A&C		From external source				K

		Hull Systems		Riser Traction Wires Monitoring System (RIMTWS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Hull Systems		Riser Traction Wires Monitoring System (RIMTWS)		-		1		220Vac		Essential Panel		-		-		-		Workstation		According to A&C		From external source				K

		Hull Systems		Sewage Treatment Unit		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Hull Systems		Sewage Treatment Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Sewage Vacuum Unit		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Hull Systems		Sewage Vacuum Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Hull Systems		Sludge Pump		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				L

		HVAC		Chilled Water Circulation Pump (Primary and Secondary Systems)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		HVAC		Essential HVAC Chiller or Air Conditioner		EA03		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager (1)		From external source		Considering loads starts included in Chiller or Air Conditioner		K

		HVAC		Essential HVAC Chiller or Air Conditioner		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		HVAC		Essential HVAC Fan Coil up to 0.5kW		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		HVAC		Essential HVAC Fan Coil up to 0.5kW		-		1		220Vac		Essential Panel		Power		220Vac		From external source		-		-		-				K

		HVAC		Essential HVAC Ventilation or Exhaust Fan (including Fan Coil above 0.5kW)		EA01		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		HVAC		Essential HVAC Ventilation or Exhaust Fan (including Fan Coil above 0.5kW)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		HVAC		Normal HVAC Chiller or Air Conditioner		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager (1)		From external source		Considering loads starts included in Chiller or Air Conditioner]		K

		HVAC		Normal HVAC Chiller or Air Conditioner		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		HVAC		Normal HVAC Fan Coil up to 0.5kW		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		HVAC		Normal HVAC Fan Coil up to 0.5kW		-		1		220Vac		Normal Panel		Power		220Vac		From external source		-		-		-				K

		HVAC		Normal HVAC Ventilation or Exhaust Fan (including Fan Coil above 0.5kW)		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		HVAC		Normal HVAC Ventilation or Exhaust Fan (including Fan Coil above 0.5kW)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Living Quarter		Elevator		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Living Quarter		Elevator		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Living Quarter		Galley Hoist		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Living Quarter		Galley Hoist		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Living Quarter		General Use or Administrative Workstation		-		1		220Vac		Normal Panel		-		-		-		Workstation		220Vac		From external source				K

		Living Quarter		Laboratory		EA03		n (9)		480Vac or 690Vac		Normal Panel		Air Conditioner		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Living Quarter		Laboratory		EA01		n (22)		480Vac or 690Vac		Normal Panel		Hood and Bonnet Exhaustors Motors		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Living Quarter		Laboratory		-		1		220Vac		Essential Lighting Panel		Essential Lighting		220Vac		From external source		-		-		-				K

		Living Quarter		Laboratory		-		1		220Vac		Normal Panel		Normal Lighting, socket-outlets and low-power loads		220Vac		From external source		-		-		-				K

		Living Quarter		Laboratory		-		2		220Vac		Emergency Loads AC UPS		-		-		-		UHF Radio Base Station		According to Packager		From external source				K

		Living Quarter		Laboratory		-		1		220Vdc		Emergency Lighting Panel		Emergency Lighting		220Vdc		From external source		-		-		-				K

		Process		Start-up Air Compressor - Driven by Electric Motor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Start-up Air Compressor - Driven by Electric Motor		EA04		1		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-		Package shall have control panel		K

		Process		Start-up Air Compressor - Driven by Electric Motor		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Start-up Air Compressor for Emergency Generator - Driven by Diesel Engine		EA03		1		480Vac or 690Vac		Essential Panel		Battery Charger		480Vac or 690Vac		From external source		Control		According to Packager		Internal Battery Charger		Package shall have control panel		K

		Process		Start-up Air Compressor for Emergency Generator - Driven by Diesel Engine		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Normal – Driven by Diesel Engine		EA04 / EA02		1		480Vac or 690Vac		Normal Panel		Battery Charger		480Vac or 690Vac		From external source		Control		According to Packager		From external source		When Package has power and control panel, the functional unit in electrical panel is for non-motorical load (the power and control panel) and not for each individual load (startes are in the power and control panel). In this case the funcional unit shall be EA02.
When Package has control panel (without power panel), the funcional units in electrical panel control each individual load. In this case the funcional units shall be EA04. 		K

		Process		Air Compressor  including or not Air Dryer Unit (General Use, Instruments) – Normal – Driven by Diesel Engine		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Air Compressor including or not Air Dryer Unit  (General Use, Instruments) – Essential – Driven by Diesel Engine		EA04 / EA02		1		480Vac or 690Vac		Essential Panel		Battery Charger		480Vac or 690Vac		From external source		Control		According to Packager		Internal Battery Charger		When Package has power and control panel, the functional unit in electrical panel is for non-motorical load (the power and control panel) and not for each individual load (startes are in the power and control panel). In this case the funcional unit shall be EA02.
When Package has control panel (without power panel), the funcional units in electrical panel control each individual load. In this case the funcional units shall be EA04. 		K

		Process		Air Compressor including or not Air Dryer Unit  (General Use, Instruments) – Essential – Driven by Diesel Engine		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Essential – Driven by Electric Motor		EA04 / EA02		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-		When Package has power and control panel, the functional unit in electrical panel is for non-motorical load (the power and control panel) and not for each individual load (startes are in the power and control panel). In this case the funcional unit shall be EA02.
When Package has control panel (without power panel), the funcional units in electrical panel control each individual load. In this case the funcional units shall be EA04. 		K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Essential – Driven by Electric Motor		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Essential – Driven by Electric Motor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Normal – Driven by Electric Motor		EA04 / EA02		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-		When Package has power and control panel, the functional unit in electrical panel is for non-motorical load (the power and control panel) and not for each individual load (startes are in the power and control panel). In this case the funcional unit shall be EA02.
When Package has control panel (without power panel), the funcional units in electrical panel control each individual load. In this case the funcional units shall be EA04. 		K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Normal – Driven by Electric Motor		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Air Compressor including or not Air Dryer Unit (General Use, Instruments) – Normal – Driven by Electric Motor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Amine Regeneration Package		EA04		1		480Vac or 690Vac		Normal Panel		Power (when required) for Contactor		According to Packager		From external source		-		-		-				K

		Process		Amine Regeneration Package		EA04		1		480Vac or 690Vac		Normal Panel		Motor		According to Packager		From external source		-		-		-				K

		Process		Amine Regeneration Package		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Amine Regeneration Package		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Calorifier (Electrical Heater)		EA04		1		480Vac or 690Vac		Normal Panel		Heater Resistors		480Vac or 690Vac		From external source		-		-		-				K

		Process		Calorifier (Electrical Heater)		-		1		220Vac		Normal Panel		-		-		-		Control Panel		220Vac		From external source				K

		Process		Calorifier (Electrical Heater)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Chemical Products Injection Unit		EA01		n (6)		480Vac or 690Vac (14)		Normal Panel		Motor		480Vac or 690Vac (14)		From external source		-		-		-				K

		Process		Chemical Products Injection Unit		EA01		n (6)		480Vac or 690Vac (14)		Normal Panel		Dilution Blending Unit		480Vac or 690Vac		From external source		-		-		-				K

		Process		Chemical Products Injection Unit		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Chemical Products Injection Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Chlorination Unit (for injection, fresh water or sea water)		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		-		-		-				K

		Process		Chlorination Unit (for injection, fresh water or sea water)		-		2		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Chlorination Unit (for injection, fresh water or sea water)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		CO2 Removal Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		CO2 Removal Unit		-		2		220Vdc		Emergency Loads DC UPS		Package Analysers 		According to Packager		From external source		Control Panel		According to Packager		From external source				K

		Process		CO2 Removal Unit		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Terminal Unit		According to Packager		From external source				K

		Process		CO2 Removal Unit		-		2		220Vac		Normal Panel		Socket-outlets inside Remote Terminal Units		According to Packager		From external source		-		-		-				K

		Process		Coarse Filter (for Sea Water Lift , Injection Sea Water, Injection Water and Produced Water Pumps)		EA01		n (6)		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Process		Coarse Filter (for Sea Water Lift , Injection Sea Water, Injection Water and Produced Water Pumps)		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Cooling and Hot Water Make-up Pumps		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Cooling Water Circulation Pump - Start-up		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Cooling Water Circulation Pump - Start-up		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Cooling Water Circulation Pump (Classified and Non-classified Area)		EA01		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Cooling Water Circulation Pump (Classified and Non-classified Area)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Diesel Centrifugal Purifier Unit		EA04		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Diesel Centrifugal Purifier Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Diesel Oil Distribution Pump		EA02		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Diesel Oil Overflow Pump		EA02		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Diesel Oil Service Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Dilution Blending Unit		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Dilution Water Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Electrochlorination Unit (for injection, fresh water or sea water)		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Chlorination Unit (for injection, fresh water or sea water)		-		2		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Electrochlorination Unit (for injection, fresh water or sea water)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Flare (with Flare Gas Recovery Unit and with pilot unlit)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Flare (with Flare Gas Recovery Unit and with pilot unlit)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Flare (with Flare Gas Recovery Unit and with pilot unlit)		-		2		220Vdc		Emergency Loads DC UPS		Ignition Panel (2)		According to Packager		From external source		Control		220Vdc		From external source				K

		Process		Flare (with Flare Gas Recovery Unit and with pilot unlit)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Turndown Control Panel		According to Packager		From external source				K

		Process		Flare (without Flare Gas Recovery Unit and with pilot lit)		EA01		1		480Vac or 690Vac		Essential Panel		Ignition Panel (2)		According to Packager		From external source		-		-		-				K

		Process		Flare (without Flare Gas Recovery Unit and with pilot lit)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Flare (without Flare Gas Recovery Unit and with pilot lit)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Flare (without Flare Gas Recovery Unit and with pilot lit)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Turndown Control Panel		According to Packager		From external source				K

		Process		Flare Gas Recovery Unit (Closed Flare)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		According to Packager		From external source		-		-		-				K

		Process		Flare Gas Recovery Unit (Closed Flare)		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690V or 4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Flare Gas Recovery Unit (Closed Flare)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Flare Gas Recovery Unit (Closed Flare)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Flare Gas Recovery Unit (Closed Flare)		-		2		220Vdc		Emergency Loads DC UPS		Ignition Panel		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Fresh Water Maker Unit 
(Vacuum Distillation Type)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Fresh Water Maker Unit 
(Vacuum Distillation Type)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Process		Fresh Water Maker Unit for Oil Dilution 
(Reverse Osmosis Type)		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		RO High Pressure Pumps Motors		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Fresh Water Maker Unit for Oil Dilution
(Reverse Osmosis Type)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Dosing Pumps Motors		According to Packager		From external source		-		-		-				K

		Process		Fresh Water Maker Unit for Oil Dilution
(Reverse Osmosis Type)		EA04		n (6)		480Vac or 690Vac		Normal Panel		CIP Flushing Pumps Motors		According to Packager		From external source		-		-		-				K

		Process		Fresh Water Maker Unit for Oil Dilution
(Reverse Osmosis Type)		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Fresh Water Maker Unit for Oil Dilution
(Reverse Osmosis Type)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Gas Booster Compressor		EA04		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Gas Booster Compressor		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Gas Booster Compressor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Compressor Control Workstation		According to Packager		From external source				K

		Process		Gas Booster Compressor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Gas Dehydration Unit (Including Heaters for Regeneration)		EA04		n (9)		480Vac or 690Vac		Normal Panel		Power Panel		According to Panel Specification		From external source		Control		According to Panel Specification		From external source				K

		Process		Gas Dehydration Unit (Including Heaters for Regeneration)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Gas Dehydration Unit (Including Heaters for Regeneration)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Gas Flotation Unit Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Gas Flotation Unit Pump		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		EA04		n (6)		480Vac or 690Vac		Essential Panel		Water Mist System		480Vac or 690Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		n (6)		125Vdc		Dedicated Battery Charger		Post lubrication motors		125Vdc		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		1		220Vac		Normal Panel		Lighting inside hood		220Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		1		220Vac		Normal Panel		Socket-outlets inside Remote Terminal Units		220Vac		From external source		-		-		-				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Terminal Unit		220Vdc		From external source				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Workstation		220Vdc		From external source				K

		Process		Gas or CO2 Compressor (Main/Exportation/Injection) – Turbine Driven		-		n (6)		480Vac or 690Vac		Essential Panel		Emergency Hood Ventilation Fan Motor		480Vac or 690Vac		From external source		-		-		-				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		EA04		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		-		1		220Vac		Normal Panel		Socket-outlets inside Remote Terminal Units		220Vac		From external source		-		-		-				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Terminal Unit		220Vdc		From external source				K

		Process		Gas, Propane and CO2 Compressor (Main/Exportation/Injection) – Electric Motor Driven		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Workstation		220Vdc		From external source				K

		Process		Glycol  (MEG or TEG) Regeneration Unit		EA04		n (9)		480Vac or 690Vac or 4.16kV or 6.6kV		Normal Panel		Vent Recovery Compressor Motor		4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Glycol  (MEG or TEG) Regeneration Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Glycol  (MEG or TEG) Regeneration Unit		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Glycol (MEG or TEG) and FGRS 
Fresh Wtaer Make-up Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Glycol (MEG or TEG) Regeneration Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads for Vent Recovery Compressor		According to Packager		From external source		-		-		-				K

		Process		Glycol (MEG or TEG) Regeneration Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Injection and Circulation Pumps Motors		According to Packager		From external source		-		-		-				K

		Process		Glycol (MEG or TEG) Regeneration Unit		EA04		n (9)		480Vac or 690Vac		Normal Panel		Reboiler Resistors		According to Packager		From external source		-		According to Panel Specification		From external source				K

		Process		H2S Removal Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		H2S Removal Unit		-		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		High and Low Pressure Flare knock-out Drum Pumps		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		-		-		-				K

		Process		Hot Water 
Dump Cooler Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Process		Hot Water Circulation Pump		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV		Normal Panel		Power		4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Hot Water Circulation Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Hydrocarbon Dew Point Control System		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Refrigerant Compressor Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Hydrocarbon Dew Point Control System		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Hydrocarbon Dew Point Control System		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Hydrocarbon Dew Point Control System		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Injection Sea Water Lift Pump		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Injection Sea Water Lift Pump		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Injection Sea Water Lift Pump		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Injection Sea Water Lift Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Injection Water Pump (Main or Booster)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Injection Water Pump (Main or Booster)		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690V or 4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Injection Water Pump (Main or Booster)		-		1		220Vac		Normal Panel		-		-		-		Control Panel (21)		According to Packager		From external source				K

		Process		Injection Water Pump (Main or Booster)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Molecular Sieve Regeneration Compressor 		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Molecular Sieve Regeneration Compressor 		EA04		n (6)		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Process		Molecular Sieve Regeneration Compressor 		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Molecular Sieve Regeneration Compressor 		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Molecular Sieve Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Molecular Sieve Unit		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Molecular Sieve Unit		-		n (9)		480Vac or 690Vac		Normal Panel		Heater Resistors		480Vac or 690Vac		From external source		Control		According to Panel Specification		From external source				K

		Process		Nitrogen Generator Unit (for Process Purge)		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		-		-		-				K

		Process		Nitrogen Generator Unit (for Process Purge)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Nitrogen Generator Unit for Flare		EA02		1		480Vac or 690Vac		Essential Panel		Power		According to Packager		From external source		-		-		-				K

		Process		Nitrogen Generator Unit for Flare		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Oil Transfer Pump		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Oil Transfer Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Potable Water Maker		EA02		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Potable Water Maker		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Pre-Oil and Oil Dehydrator Unit		EA01		n (9)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Pre-Oil and Oil Dehydrator Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Pre-Oil and Oil Dehydrator Unit Recirculation Pumps		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Pre-Oil and Oil Dehydrator Unit Recirculation Pumps		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Produced Water Booster Pump		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Power		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Produced Water Booster Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Produced Water Treatment Unit (including Hydrocyclones and Flotators)		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power (when required) (8)		480Vac or 690Vac		From external source		Control		According to A&C		From external source				K

		Process		Produced Water Treatment Unit (including Hydrocyclones and Flotators)		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to A&C		From external source				K

		Process		Produced Water Treatment Unit (including Hydrocyclones and Flotators)		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Production Separator		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Production Separator		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Refueling Drain Pump		EA03		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Process		Sea Water Lift Pump - Normal		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Sea Water Lift Pump - Normal		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-		13.8kV depending on Manufacturer feaseability		K

		Process		Sea Water Lift Pump - Normal		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Sea Water Lift Pump - Normal		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Sea Water Lift Pump - Start-up		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Sea Water Lift Pump - Start-up		-		1		220Vac		Essential Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Sea Water Lift Pump - Start-up		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Slop Vessel Pump		EA01		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Process		Start-up Fuel Gas Unit		EA04		1		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Start-up Fuel Gas Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Sulphate Removal Unit		EA04		n (6)		4.16kV or 6.6kV		Normal Panel		Membrane Cleaning Pump Motor		4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Sulphate Removal Unit		EA04		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Booster Pump Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Sulphate Removal Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Cleanning System Heaters		480Vac or 690Vac		From external source		-		According to Packager		-				K

		Process		Sulphate Removal Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Metering Pumps  Motors		480Vac or 690Vac		From external source		-		-		-				K

		Process		Sulphate Removal Unit		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Sulphate Removal Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Sulphate Removal Unit		-		1		220Vac		Normal Panel		-		-		-		Vacuum Control Panel		According to Packager		From external source				K

		Process		Test Separator Pump		EA01		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		480Vac or 690Vac or 4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Test Separator Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Ultrafiltration Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Backwash Pump Motor		480Vac or 690Vac		From external source		-		-		-				K

		Process		Ultrafiltration Unit		EA04		1		480Vac or 690Vac		Normal Panel		CIP Tank Heater		480Vac or 690Vac		From external source		-		-		-				K

		Process		Ultrafiltration Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Metering Pumps Motors, CIP Pump and Blowers Motors		480Vac or 690Vac		From external source		-		-		-				K

		Process		Ultrafiltration Unit		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Ultrafiltration Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Utility Hot Water 
Circulation Pump		EA02		n (6)		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Utility Hot Water 
Circulation Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		UV Water Sterilizer Unit		-		1		220Vac		Normal Panel		Power		220Vac		From external source		Control		220Vac		From external source				K

		Process		Vacuum Deaerator Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Motor		480Vac or 690Vac		From external source		-		-		-				K

		Process		Vacuum Deaerator Unit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Vacuum Deaerator Unit		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Vapour Recovery Unit (VRU) Compressor		EA04		n (6)		4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Vapour Recovery Unit (VRU) Compressor		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Vapour Recovery Unit (VRU) Compressor		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Vapour Recovery Unit (VRU) Compressor		-		1		220Vac		Normal Panel		Socket-outlets inside Remote Terminal Units		220Vac		From external source		-		-		-				K

		Process		Vapour Recovery Unit (VRU) Compressor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Vapour Recovery Unit (VRU) Compressor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Terminal Unit		220Vdc		From external source				K

		Process		Vapour Recovery Unit (VRU) Compressor		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Remote Workstation		220Vdc		From external source				K

		Process		Waste Heat Recovery Unit (WHRU)		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Waste Heat Recovery Unit (WHRU)		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Waste Heat Recovery Unit (WHRU)		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Well Diesel Transfer Pump		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Well Service Booster Pump		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Well Service Booster Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Low Capacity Well Service Pump		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Process		Low Capacity Well Service Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Low Capacity Well Service Pump		-		1		220Vac		Normal Panel		-		-		-		Control Panel 		According to Packager		From external source				K

		Process		Well Service Pump		EA04		1		480Vac or 690Vac or 4.16kV or 6.6kV or 13.8kV		Normal Panel		Motor		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Process		Well Service Pump		EA04		n (6)		480Vac or 690Vac		Normal Panel		Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Well Service Pump		-		1		220Vac		Normal Panel		-		-		-		Control Panel 		According to Packager		From external source				K

		Process		Well Service Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Process		Slop Gas Recovery Unit		EA04		n (6)		480Vac or 690Vac or 4.16kV or 6.6kV		Normal Panel		Motor		4.16kV or 6.6kV		From external source		-		-		-				K

		Process		Slop Gas Recovery Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Condensate Pumps Motors		480Vac or 690Vac		From external source		-		-		-				K

		Process		Slop Gas Recovery Unit		EA04		n (6)		480Vac or 690Vac		Normal Panel		Slop Gas Recovery Compressors Auxiliary Loads		480Vac or 690Vac		From external source		-		-		-				K

		Process		Slop Gas Recovery Unit		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Process		Slop Gas Recovery Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Process		Slop Treatment Unit		EA02		n (9)		480Vac or 690Vac		Normal Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Process		Slop Treatment Unit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Fire Fighting Foam System		EA04		n (6)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Safety		Fire Fighting Foam System		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Fire Fighting Foam System		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Safety		Fire Fighting Water Pump – Diesel Engine Driven		EA02		1		480Vac or 690Vac		Essential Panel		Auxiliary Loads		According to Packager		From external source		Control		According to Packager		From external source				K

		Safety		Fire Fighting Water Pump – Diesel Engine Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Fire Fighting Water Pump – Electric Motor Driven		EA02		n (6)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Safety		Fire Fighting Water Pump – Electric Motor Driven		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Fire Water Jockey Pump		EA01		n (6)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Safety		Fire Water Jockey Pump		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Lifeboat Davit		EA03		n (9)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Safety		Lifeboat Davit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Liferaft Davit		EA03		n (9)		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Safety		Liferaft Davit		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Rescue Boat Davit		EA03		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Safety		Rescue Boat Davit		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Safety		Water Mist System		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Subsea Systems		CI Electrical (Full Electric Intelligent Completion) / DHSV-E (Down Hole Safety Valve - Electrical) Panel		-		n (9)		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		CI Electrical (Full Electric Intelligent Completion) / DHSV-E (Down Hole Safety Valve - Electrical) Panel		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		Control		According to Telecommunication		From external source				K

		Subsea Systems		CI HD (Intelligent Completion - Direct Hydraulic) / DHSV-E (Down Hole Safety Valve - Electrical) Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		CI HD (Intelligent Completion - Direct Hydraulic) / DHSV-E (Down Hole Safety Valve - Electrical) Panel		-		2		220Vac		Essential Panel		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Subsea Systems		Electrical Submersible Pump (ESP)		EA01		1		4.16kV or 6.6kV or 13.8kV		Normal Panel		Power		4.16kV or 6.6kV or 13.8kV		From external source		-		-		-				K

		Subsea Systems		Electrical Submersible Pump (ESP)		EA01		1		480Vac or 690Vac		Normal Panel		Auxiliary Loads		According to Packager		From external source		Control		According to Packager		From external source				K

		Subsea Systems		Electrical Submersible Pump (ESP) with Variable Speed Drive		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		HPU for Subsea Gas Lift Manifold Control Panel		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Subsea Systems		HPU for Subsea Gas Lift Manifold Control Panel		-		1		220Vac		Normal Panel		Dehumidifier Resistors and Conteiner Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		HPU for Subsea Gas Lift Manifold Control Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		HPU for Subsea Gas Lift Manifold Control Panel		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		HPU for Subsea Multiplexed Wells Control System		EA04		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Subsea Systems		HPU for Subsea Multiplexed Wells Control System		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Subsea Systems		HPU for Subsea Multiplexed Wells Control System		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		HPU for Subsea Multiplexed Wells Control System		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Wells Control Cabinets		According to Packager		From external source				K

		Subsea Systems		HPU for Subsea Satellite Wells Direct Control		EA04		1		480Vac or 690Vac		Essential Panel (3)		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Subsea Systems		HPU for Subsea Satellite Wells Direct Control		-		1		220Vac		Normal Panel		Dehumidifier Resistors and Conteiner Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Master Control Station (MCS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		Subsea Master Control Station (MCS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Operation Workstation (OWS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Operation Workstation (OWS)		-		2		220Vdc		Emergency Loads DC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		Subsea Production Manifold (Oil or Gas)		EA01		1		480Vac or 690Vac		Essential Panel		Power		480Vac or 690Vac		From external source		Control		According to Packager		From external source				K

		Subsea Systems		Subsea Production Manifold (Oil or Gas)		-		1		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		EA01		1		480Vac or 690Vac		Normal Panel		Power		480Vac or 690Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panels		According to Packager		From external source				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		-		n (6)		220Vac		Normal Panel		Dehumidifier Resistors		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		-		1		220Vac		Essential Lighting Panel		Essential Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		-		1		220Vac		Normal Panel		Normal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Separation Gas-Liquid (SSGL)		-		1		220Vdc		Emergency Lighting Panel		Emergency Lighting		220Vdc		From external source		-		-		-				K

		Subsea Systems		Subsea Signal Acquisition System (SAS) / Well Control System (WCS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Subsea Signal Acquisition System (SAS) / Well Control System (WCS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panel		According to Packager		From external source				K

		Subsea Systems		Subsea Signal Acquisition System (SAS) / Well Control System (WCS)		-		2		220Vac		Emergency Loads AC UPS		Rack		According to Packager		From external source		Control		According to Packager		From external source				K

		Subsea Systems		Visual Riser Monitoring System (VMS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Subsea Systems		Visual Riser Monitoring System (VMS)		-		1		220Vac		Essential Panel		Local Panel		According to A&C		From external source		-		-		-				K

		Subsea Systems		Visual Riser Monitoring System (VMS)		-		1		220Vac		Essential Panel		Power		According to A&C		From external source		Control		According to A&C		From external source				K

		Subsea Systems		Visual Riser Monitoring System (VMS)		-		1		220Vac		Essential Panel		-		-		-		System Rack		According to A&C		From external source				K

		Subsea Systems		Visual Riser Monitoring System (VMS)		-		1		220Vac		Essential Panel		TV and Lighting Module		According to A&C		From external source		-		-		-				K

		Telecommunication		Air-Conditioning - C and KA 
VSAT Antennas		-		n (9)		220Vac		Normal Panel		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		AIS Transponder		-		1		220Vac		Essential Panel (25)		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		CCTV (Closed Circuit TV System) - System Rack, Workstation and Antenna Repeater		-		2		220Vac		Emergency Loads AC UPS		-		-		-		System Rack		According to A&C		From external source				K

		Telecommunication		Combiner/Circulator		-		1		220Vac		Essential Panel (25)		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		Concentrator Optical Switches		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Differential Absolute and Relative Positioning System Panel (DARPS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		ARTEMIS Workstation		According to Packager		From external source				K

		Telecommunication		Differential Absolute and Relative Positioning System Panel (DARPS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control		According to Packager		From external source				K

		Telecommunication		Differential Absolute and Relative Positioning System Panel (DARPS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Telecommunication		Differential Absolute and Relative Positioning System Panel (DARPS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Radio Remote Station		According to Packager		From external source				K

		Telecommunication		Differential Absolute and Relative Positioning System Panel (DARPS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Workstation		According to Packager		From external source				K

		Telecommunication		DMZ Server		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		DMZ Switches		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Electrical and Optical Switches (for Electrical Rooms and Laboratory)		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Electrical Switches		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Environmental System (ENV) - Metocean Acquisition Data		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		Environmental System (ENV) - Metocean Acquisition Data		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Telecommunication		Environmental System (ENV) - Metocean Acquisition Data		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Viewer		According to Telecommunication		From external source				K

		Telecommunication		Environmental System (ENV) - Metocean Acquisition Data		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Workstation		According to Packager		From external source				K

		Telecommunication		Firewall, Routers, Repeaters and Network Accelerators		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		GPS Compass		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		INMARSAT-C		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		IPTV (Server, Communicator, Encoders and Switches)		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Intercom Emergency Signalling Lamps (LSE) from PAGA System		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Telecommunication		Media and Interface Converters - Diving Area and Optical Termination Boxes		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Telecommunication		MF/HF/SSB		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		MODA Riser Monitoring System		-		1		220Vac		Normal Panel		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		MODA Riser Monitoring System		-		1		220Vac		Normal Panel		Power		220Vac		From external source		-		-		-				K

		Telecommunication		NAVTEX		-		1		220Vac		Essential Panel (25)		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		NORMAN Recorder		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		PAGA		-		n (9)		220Vac		Essential Panel (25)		Battery Charger		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Pay-TV Receptors		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Permanent Reservoir Monitoring System		EA03		1		480Vac or 690Vac		Normal Panel		UPS		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		PI (Plant Infiormation) and Corporative Servers		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Plant Information (PI) Server		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panel		According to A&C		From external source				K

		Telecommunication		POB Monitoring System		-		2 (27)		220Vac		Emergency Loads AC UPS		POB Monitoring Equipment		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		POB Monitoring System		-		2		220Vac		Emergency Loads AC UPS		-		-		-		POB Monitoring Workstation		According to Telecommunication		From external source				K

		Telecommunication		Positioning System (POS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Control Panel		According to Telecommunication		From external source				K

		Telecommunication		Positioning System (POS)		-		1		220Vac		Normal Panel		Dehumidifier Resistors / Internal Lighting		220Vac		From external source		-		-		-				K

		Telecommunication		Positioning System (POS)		-		2		220Vac		Emergency Loads AC UPS		Monitor		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Positioning System (POS)		-		2		220Vac		Emergency Loads AC UPS		-		-		-		Workstation		According to Telecommunication		From external source				K

		Telecommunication		RACK (Internal Fans and Lighting)		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		Rygid Riser Monitoring System (RRMS)		-		1		220Vac		Normal Panel		Rigid Riser Cabling Cabinet		According to Telecommunication		From external source		Control		220Vac		From external source				K

		Telecommunication		Rygid Riser Monitoring System (RRMS)		-		1		220Vac		Normal Panel		RRMS Cabinet		According to Telecommunication		From external source		Control		220Vac		From external source				K

		Telecommunication		Servers		-		n (9)		220Vac		Essential Panel (25)		-		-		-		Control		220Vac		From external source				K

		Telecommunication		Telephone Signalling Buzzers and Lamps (LSTs)		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		220Vac		From external source				K

		Telecommunication		TVRO System		-		1		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		Control		According to Telecommunication		From external source				K

		Telecommunication		UHF Fixed Base Stations		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Telecommunication		UHF-SPM		-		1		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		VHF Fixed Base Stations		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Telecommunication		VHF/SMM and VHF/SMA		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		VSAT C and KA Bands (Antenna, Modem and Controllers)		-		2		220Vac		Emergency Loads AC UPS		Power		According to Packager		From external source		Control		According to Packager		From external source				K

		Telecommunication		WLAN Acess Points		-		2		220Vac		Emergency Loads AC UPS		Power		According to Telecommunication		From external source		-		-		-				K

		Telecommunication		WLAN Controllers		-		n (9)		220Vac		Essential Panel (25)		Power		According to Telecommunication		From external source		-		-		-				K



		Notes

		1- Only when the starter is included in the Package.

		2- For installations without Flare Gas Recovery Unit (Closed Flare), the ignition panels shall be fed with 1 x 480Vac (or 1 x 690V) feeder from essential panel. For installation with Flare Gas Recovery Unit (Closed Flare) the ignition panels shall be fed with 2 x 220Vcc from Emergency LoadsDC UPS, to avoid risk of failure in ignition process during emergency situation (ESD) in case of operation with pilot unlit.

		3- Hydraulic power units including pneumatic pumps that keep the HPU in operation during electrical blackout may be fed from normal panels.										

		4- Equipment with internal lighting (panels, cabinets, etc.) shall feed these lighting circuits with the normal 220Vac used for dehumidifier resistors.

		5- Only for transformers with forced ventilation installed.

		6- “n” according to the quantity of motors.

		7- Only for control voltage of Auxiliary Loads MCC of Turbo Generators.

		8- Flotation unit pumps shall be fed from functional units installed in Unit panels.

		9- “n” according to quantity of loads, or panels, or junction-boxes or according to specific project document for the equipment.

		10- “n” according to quantity of sections

		11- These loads may be fed by Essential Panel or by dedicated Telecommunication UPS, when required in Telecommunication documentation.

		12- “n” according to the quantity of generators or upstream panels or transformers

		13- Voltage varies according to rated power. Final value shall be submitted to PETROBRAS approval.

		14- Alternative with motor rated voltage 220Vac, for rated power up to 0.5kW is acceptable.

		15 - Alternative solution foressen in TECHINCAL SPECIFICATION FOR TURBOGENERATOR PACKAGE

		16 - There are two (2) redundant battery chargers for turbogenerators emergency auxiliary loads

		17 - Some vendors consider GEP and TGCP in a same enclosure. In these cases, it shall be considered only one equipment.

		18 - One feeder for each battery charger

		19 - Two (2) feeders for each UPS: one for main branch and another one for by-pass branch.

		20 - Although socket-outlets are not packages, they were listed in this annex because of functional units classification according control mode (applied only for 480Vac functional units).

		21 - Only for Main Injection Pump.

		22 - Exhausts motors with power (in bkw) lesser than 0.5kW can be fed in 220Vac.

		23 - If there is no need to install the analyser inside the enclosure, power supply for dehumidifier resistors is not required.

		24 - For VSDs or Soft-Starters EA01 and EA02, upstream functional units classification according control mode shall be EA02. For VSDs or Soft-starters EA03 and EA04, upstream functional units classification according control mode shall be EA03.

		25 - For information about systems that require 48VDC supply, refer to Telecommunication Documentation.

		26 - Some Electrical Motor Driven Crane Manufacturers need a third power supply for Utilities in the same supply voltage of the Main Power.

		27 - One equipment for each Embarkation Station

		28 - The specific low-voltage for each project (480Vac ou 690Vac) is defined in Electrical System Descriptive Memorandum and in Key One-Line Diagram
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