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1. OBJECTIVE

This specification establishes the technical requirements for the design, construction, and tests of
Low-Voltage Motor Control Centers (MCCs), as defined at IEEE 1683 and Low-Voltage
Switchgears (CDCs), as defined at IEC 61439 for Offshore Units.

2. REFERENCE DOCUMENTS, STANDARDS AND CODES

Panel design shall comply with requirements of Classification Society, Brazilian Legislation,
applicable regulatory rules and Supplementary Requirements to IEC 61439-1 & 2 LV Switchgear
& Controlgear (version 2.0, November 2016) which is attached at this specification. At the design
development and for equipment specification, this technical Specification shall be complied with.
Exceptionally, where it is clearly justifiable, the ANSI, NEMA, IEEE, VDE and other
internationally recognized standards may be used. Their use shall be restricted to specific cases
and approved by PETROBRAS.

2.1 Complementary PETROBRAS Documents

The following documents shall be issued by PETROBRAS and used to get complementary
information

[1] I-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 AND EQUIPMENT FOR
OFFSHORE UNITS

[3] I-ET-3010.00-5140-700-P4X-003 - ELECTRICAL REQUIREMENTS FOR
PACKAGES FOR OFFHORE UNITS

[4] 1-ET-3010.00-5140-700-P4X-005 - REQUIREMENTS FOR HUMAN
ENGINEERING DESIGN FOR ELECTRICAL
SYSTEMS OF OFFSHORE UNITS

ELECTRICAL SYSTEM PROTECTION
CRITERIA

[6] 1-LI1-3010.00-5140-700-P4X-001 - ELECTRICAL EQUIPMENT DATA-SHEET
MODELS

[7] 1-L1-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
INTERFACE SIGNALS LIST

[8] I-ET-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE

[9] 1-DE-3010.00-5140-797-P4X-001 - ELECTRICAL SYSTEM AUTOMATION
ARCHITECTURE DIAGRAM

[10] 1-ET-3010.00-0000-91A-P4X-001 - TECHNICAL DOCUMENTATION
REQUIREMENTS

[11] 1-ET-3010.00-5520-888-P4X-001 - AUTOMATION PANELS

[12] I-ET-3010.00-1200-800-P4X-002 - AUTOMATION, CONTROL AND
INSTRUMENTATION ON PACKAGE UNITS

[13] I-ET-3010.00-1200-940-P4X-002 - GENERAL TECHNICAL TERMS

[14] 1-ET-3010.00-1200-956-P4X-002 - GENERAL PAINTING

[5] 1-ET-3010.00-5143-700-P4X-001
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2.2 1EC - International Electrotechnical Commission

TS60034-25

60092-201
60092-302

60076-6
60079-7

60079-14

60332-3-22

60364-4-41

60417-SN

60445

60529

60533

60617-SN
60754-1

60754-2

60909
60947-2
60947-4-1

60947-4-2

Rotating Electrical Machines - Part 25: AC electrical machines used in
power drive systems — Application guide;

Electrical Installation in Ships - Part 201: System Design — General,

Electrical Installation in Ships - Part 302: Low Voltage Switchgear and
Controlgear Assemblies;

Power Transformers - Part 6 - Reactors;

Explosive Atmospheres - Part 7: Equipment Protection by Increased Safety
llell

Explosive Atmospheres - Part 14: Electrical Installations Design, Selection
and Erection

Tests on Electric Cables under Fire Conditions - Part 3-22: Test for Vertical
Flame Spread of Vertically-Mounted Bunched Wires or Cables — Category
A

Low-voltage electrical installations —Part 4-41: Protection for safety —
Protection against electric shock

Graphical Symbols for Use on Equipment - Database Snapshot
Basic and Safety Principles for Man-Machine Interface, Marking and

Identification — Identification of Equipment Terminals, Conductor
Terminations and Conductors;

Degrees of Protection Provided by Enclosures (IP Code);

Electrical and electronic installations in ships — Electromagnetic

compatibility (EMC) — Ships with a metallic hull;
Graphical Symbols for Diagrams - Data Snapshot;

Test on gases evolved during combustion of materials from cables — Part 1:
Determination of the halogen acid gas content;

Test on gases evolved during combustion of materials from cables — Part 2:
Determination of acidity (by pH measurement) and conductivity;

Short-Circuit Currents in Three-Phase A.C. Systems — All Parts;
Low-Voltage Switchgear and Controlgear — Part 2 - Circuit-Breakers;

Low-Voltage Switchgear and Controlgear - Part 4-1 - Contactors and
Motor-Starters - Electromechanical Contactors and Motor-Starters;

Low-Voltage Switchgear and Controlgear — Part 4-2: Contactors and Motor-
Starters — AC Semiconductor Motor Controllers and Starters;

TR-61000-5-2 Electromagnetic Compatibility (EMC) - Part 5: Installation and Mitigation

61439-1

61439-2

Guidelines - Section 2: Earthing and Cabling;

Low-Voltage Switchgear and Controlgear Assemblies — Part 1. General
Rules

Low-voltage switchgear and controlgear assemblies — Part 2: Power
switchgear and controlgear assemblies
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TR-61641 Enclosed Low-Voltage Switchgear and Controlgear Assemblies - Guide for
Testing under Conditions of Arcing due to Internal Fault;
61034-2 Measurement of smoke density of cables burning under defined conditions
— Part 2: Test procedure and requirements
61180 High-voltage test techniques for low-voltage equipment — All parts
61850 Communication Networks and Systems in Substation - All parts;
61892-1 Mobile and Fixed Offshore Units - Electrical Installations - Part 1 - General
Requirements and Conditions;
61892-3 Mobile and Fixed Offshore Units - Electrical Installations - Part 3 -
Equipment;
62262 Degrees of protection provided by enclosures electrical equipment against
external impacts (IK code)
2.3 1EEE - Institute of Electrical and Electronics Engineers (only where specified)

24

2.5

2.6

2.7

3.1

3.2

IEEE Std 1683™-2014

IEEE Guide for Motor Control Centers Rated up to and
including 600 VV AC or 1000 V DC with Recommendations Intended to Help
Reduce Electrical Hazards

Brazilian Labour and Employment Ministry

NR-10
NR-12

Seguranca em Instalacdes e Servigos em Eletricidade
Seguranca no Trabalho em Maquinas e Equipamentos

ASTM — American Society for Testing and Material

F1166

Standard Practice for Human Engineering Design for Marine System,
Equipment and Facilities

IMO - International Maritime Organization
IMO IA811E Code for the Construction and Equipment of Mobile Offshore Drilling Units

(MODU CODE)

IOGP — The International Association of OQil & Gas Producers

Supplementary Requirements to IEC 61439-1 & 2 LV Switchgear & Controlgear (version
2.0, November 2016)

GENERAL CONDITIONS

For the purpose of this document, requirements concerning both motor control centers and
switchgears are cited using the word “Panel” or no word. Requirements concerning only
motor control centers are cited using the word “MCC” and requirements concerning only
switchgears are cited using the word “CDC”.

Panels shall be designed and manufactured complying with the requirements of
Classification Society rules, 1-ET-3010.00-5140-700-P4X-005 - REQUIREMENTS FOR
HUMAN ENGINEERING DESIGN FOR ELECTRICAL SYSTEMS OF OFFSHORE
UNITS and NR-10.
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3.3 The specific characteristics of the Panel shall be indicated in the Data-sheet.

3.4 The Manufacturer shall supply all the electrical materials, accessories (connection cables,
connectors, softwares, software licenses, calibration boxes etc.), equipment and specific
tools (including a truck to extract circuit-breakers from CDCs), which are necessary for the
assembly, start-up, commissioning, operation, disassembly and maintenance of the Panel.

3.5 The final assembly of Panels on the Unit shall be done by Manufacturer personnel.

3.6 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.

3.7 The use of switchgear and controlgear assemblies and sub-components with less than 3
years proven operational service shall be approved by PETROBRAS.

3.8 For terms and definitions, refer to I-ET-3010.00-1200-940-P4X-002 - GENERAL
TECHNICAL TERMS.

3.9 The following items of the Supplementary Requirements to IEC 61439-1 & 2 LV

4.1

411

41.2

Switchgear & Controlgear (version 2.0, November 2016), from IOGP shall not be
applicable to this specification:

Iltems 5.1,54,6.1,6.2.1,6.3,7.1.1.1, 8.0.102, 8.0.103, 8.2.101, 8.4.1, 8.5.2.101, 8.5.3,

8.5.3.101, 8.5.3.102, 8.5.3.104, 8.5.3.105, 8.5.3.106, 8.5.3.107, 8.5.3.109, 8.5.3.110,
8.5.3.112,8.5.8,8.5.9.1,8.5.9.2.4,85.10, 8.6.1.1, 8.6.2, 8.6.2.2, 8.6.2.3, 8.6.5 and 8.7.

CONSTRUCTIVE CHARACTERISTICS

General Requirements

The following items shall have priority over similar ones which are included at
Supplementary Requirements to IEC 61439-1 & 2 LV Switchgear & Controlgear. The
Supplementary Requirements is an IOGP (The International Association of Oil & Gas
Producers) Specification which was prepared by a Joint Industry Project 33
Standardization of Equipment Specifications for Procurement. The Joint Industry Project
33 was organized by I0GP with support by the World Economic Forum (WEF).

Unless otherwise stated in Project Documentation, MCCs shall be designed to withstand
the thermal stresses due to a thermal equivalent short-circuit current (I according to IEC
60909) of 25kA for 1s and the dynamic stresses due to a peak current (ipaccording to IEC
60909) of 52.5kA. The rated short-time withstand current (lcw according to IEC 61439-1)
for 1s of the MCC shall be equal to or bigger than the informed I and the rated withstand
peak current (Ipk according to IEC 61439-1) of the MCC shall be equal to or bigger than
the informed ip.

CDCs shall be designed to withstand the thermal stresses due to the thermal equivalent
short-circuit current (Ith according to IEC 60909) informed in Data-Sheet for 1s and the
dynamic stresses due to the peak current (ip according to IEC 60909) informed in Data-
Sheet. The rated short-time withstand current (Icw according to IEC 61439-1) for 1s of
the CDC shall be bigger than the informed Ith and the rated withstand peak current (Ipk
according to IEC 61439-1) of the CDC shall be bigger than the informed ip.
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4.1.3 Unless otherwise stated in Project documentation, the MCCs rated current shall be limited

414

to 800A.
Panels using flammable liquids in their components shall not be accepted.

4.2 Spare Drawers and Functional Units

421

4.2.2

4.2.3

4.2.4

Spare drawers shall not have immediate use. However, they shall be supplied completely
mounted and wired, installed with all components in the Panels and ready for operation,
including all hardwired and network interface signals regarding interlock, protection,
control and supervision according to 1-L1-3010.00-5140-797-P4X-001 - ELECTRICAL
SYSTEM AUTOMATION INTERFACE SIGNALS LIST considering the Spare Drawer
Functional Unit Classification.

Unless otherwise stated in Project Documentation, each MCC shall have the following
minimum spare drawers:

a) 3 (three) spare drawers for motor with rated power 11kW, and,;
b) 2 (two) spare drawers for motor with rated power 30kW, and;
c) 1 (one) spare drawer for motor with rated power 55kW, and,;

d) the necessary quantity of spare drawers for motor with rated power 11kW, to
complete 15% of spare drawers (relating to total number of drawers, including spare
drawers listed on items a to c).

Unless otherwise stated in Project Documentation, each CDC shall be furnished with 2
(two) spare drawers for motor loads for each semi-bar, with the rated current equal to or
bigger than the rated current of the biggest motor load outgoing feeder (not considering
back-feeders).

Spare Functional Units classification shall be according to control mode shall comply
with 1-ET-3010.00-5140-700-P4X-003 - ELECTRICAL REQUIREMENTS FOR
PACKAGES FOR OFFHORE UNITS.

4.3 Environmental Conditions, Inclination Requirements and Vibration Requirements

43.1
4.3.2

4.3.3

4.3.4

435

The ambient temperature design for the panels shall be 45°C as stated in IEC 61892-1.

The design humidity, as a function of temperature, shall be 95% up to 45°C and 70%
above 45°C, as stated in IEC 61892-1.

Panels and internal equipment and materials shall be suitable for storage, service and
installation on marine and petrochemical environment, complying with requirements
related to these conditions defined in 1-ET-3010.00-5140-700-P4X-002 -
SPECIFICATION FOR ELECTRICAL MATERIAL AND EQUIPMENT FOR
OFFSHORE UNITS.

When installed in mobile units and ships (FPSO and FSO), the Panels shall be suitable to
operate under inclination variations (static and dynamic) and acceleration conditions
specified IMO MODU CODE, IEC 61892 and Classification Society.

Panels shall comply with vibrations requirements defined in 1-ET-3010.00-5140-700-
P4X-002 - SPECIFICATION FOR ELECTRICAL MATERIAL AND EQUIPMENT
FOR OFFSHORE UNITS and Classification Society rules.
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4.4 Classification of Assemblies

44.1

442

443

444

445

4.4.6

447

448

449

4.4.10

The external protection degree shall be defined according to IEC 60529 with a minimum:
a) IP42W, for Panels installed in panel rooms;

b) 1P44W, for Panels installed in machinery rooms;

c) IP56SW, for Panels installed outdoors.

Notes:

a) W means Panel suitable for saline, hot and damp atmosphere;

b) S means that the test for ingress of water is carried-out with the movable parts at
stationary conditions;

c) Outdoors installations shall be submitted to PETROBRAS for approval and
installation in hazardous areas shall not be permitted.

Panel shall be designed to keep the external protection degree with the drawers in test and

isolated positions and during transfer from one position to another, in compliance with

IEC 61439-2. If, after the removal of a withdrawable part, it is not possible to keep the

original degree of protection manufacturer shall provide measures to be taken to ensure

adequate protection (e.g. removable cover). Such measures shall be presented to

PETROBRAS for approval.

Each functional unit of MCC and each air circuit-breaker of CDC shall be one separate
withdrawable part. The withdrawable parts shall slide over rails.

Protection against electrical shock by direct contact shall be ensured by means of
protective barriers or enclosures;

Protection against electrical shock by indirect contact shall be ensured by means of
protective circuits (earth bar), according to IEC 61439-1;

The grounding of the withdrawable metallic non-current carrying parts shall be
guaranteed at all times, even during insertion/extraction operations.

Adjacent functional units shall be separated from each other by means of barriers,
providing protection degree at least IP2X, as stated in IEC 60529, shall be a Form 3b or
4b, stated in IEC 61439-2.

Panels shall be composed by withdrawable parts with the following positions:
a) Connected or inserted,

b) Test;

c) Isolated or extracted;

d) Removed.

According to their characteristics under arcing conditions define in IEC TR 61641, CDCs
shall be classified as Arcing Class A. The permissible current under arcing condition (Ip
arc) shall be equal to or greater than the rated short-time withstand current (Ilcw) and the
permissible arc duration (tarc) shall be at least 0.3s, during tests.

According to IEC TR 61641, for determining the position of arc ignition in arc fault tests.
the following points along the main circuit shall be considered:

a) load side of the outgoing functional unit;
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b) supply side of the outgoing functional unit and any associated arc ignition protected
Zone;

c) along the distribution busbar (when applicable);
d) along the main busbar;

e) load side of the incoming functional unit;

f) supply side of the incoming functional unit.

4.5 Structure

451

45.2

45.3

454

45.5

4.5.6
45.7

45.8

45.9

4.5.10

45.11

45.12

The maximum height, including the skid, shall not exceed 2400mm (excluding the
exhaust ducts for expansion of gases from short-circuits).

The base of the Panel shall be drilled and the panel shall be fixed to one metallic base
(skid) by screws passing through the holes.

The skid shall be dimensioned just like a bi-supported beam along the longitudinal
direction, to support the whole Panel weight. The skid shall have sides covered with plates
to avoid access of humidity to the Panel’s lower portion. The skid shall be drilled or
welded to the floor. Panel Manufacturer shall supply the skid and all accessories
necessary to fix the skid to the floor.

To avoid a dangerous the inclination of equipment when manoeuvring equipment during
construction and installation, the two points supported beam on the longitudinal direction
fixing base shall also have transversal directional beams. These transversal beams shall
not interfere with cable access and any other installation requirements. Other solution
may be accepted if it is previously submitted and approved by PETROBRAS.

Maximum height for installation of push-buttons and instruments shall be in accordance
with  |-ET-3010.00-5140-700-P4X-005 - REQUIREMENTS FOR HUMAN
ENGINEERING DESIGN FOR ELECTRICAL SYSTEMS OF OFFSHORE UNITS.

Panels shall be self-supported and shall have lifting devices.

The panels shall be designed in such a way that a maximum of 2 columns are connected
for mechanical handling. All main busbars connections shall have access for torque
without disassemble any internal wiring in order to allow torquing after lifting.

MCCs shall have extension possibility on the opposite end to the incoming reactor. CDCs
shall have extension possibility on both ends.

For CDCs, the back doors shall be provided with hinges and locks to keep them in open
position. CDCs shall have access possibilities for installation and maintenance through
the front and rear sides.

CDCs shall have frontal and back doors with hinges and locks to keep them in open
position.

For MCCs, all kind of access for installation, maintenance and operation shall be through
the front side. MCC's with maintenance and operation through the rear side shall be
submitted to PETROBRAS approval.

Panels shall be comprised of vertical sections, formed by metallic compartments, aiming
the flame retardation of a possible fire from one functional unit to another.
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4.5.13 CANCELLED.
4.5.14 CANCELLED.

4.5.15 For MCCs, the hardware assembly, busbar, fittings, etc. shall allow interchangeability
among drawers with the same characteristics. Refer also to item 4.14.7.11.

4.5.16 For CDCs, the hardware assembly, busbars, fittings, etc. shall allow interchangeability
among all circuit-breakers and contactors with the same characteristics.

4.5.17 All removable parts and components of same type, rating and construction shall be
mechanically and electrically interchangeable.

4.5.18 For MCCs, terminal blocks shall be located at the upper or lateral portion (cable column)
of each vertical section.

45.19 The arrangement shall enable easy access for external wiring installation and
maintenance, including space to manipulate necessary tools.

4.5.20 Each withdrawable part shall be provided with mechanical blocking to avoid its extraction
or insertion when its circuit-breaker is closed.

4.5.21 1t shall be provided mechanical interlocks to avoid the drawer to be inadvertently
extracted beyond "Test" position.

4.5.22 Functional Unit in “Test” position shall allow local and remote test of main switching
device without energize the load (motor, feeder etc.).

4.5.23 The structures of the withdrawable parts shall be dimensioned to support their weights in
all positions.

4.5.24 Equipment that allows either set or calibration shall be installed in such a way that it shall
not be necessary to withdraw or to open the drawer to operate them. Exceptions shall be
submitted to PETROBRAS approval.

4.5.25 The grips and drawers connection systems to busbars shall be protected against rusting
and they shall be able to support, without deformations, the electrical, mechanical and
thermal stresses due to short-circuit current.

4.5.26 Connections between grips and connection systems to fuses or circuit-breakers terminals
shall be preferably made through isolated bars.

4.5.27 When installed in mobile units and ships (FPSO and FSO), the Panels shall have insulated
handrails along the front and rear sides (rear side only when accessible).

4.5.28 The panels shall be constructed so that thermal inspection by optical infrared
thermographic devices could be safely performed with the circuits energized. This facility
shall not compromise arc withstand capability to comply with TR IEC 61641.

4.6 Busbars

4.6.1 Main and Auxiliary Busbars
4.6.1.1 Busbars shall be three phase, of electrolytic copper.
4.6.1.2 MCCs shall be provided with one horizontal main busbar.
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4.6.1.3 CDCs shall be provided with two horizontal main busbars, connected by a tie circuit-
breaker.

4.6.1.4 The busbars shall have capacity to continuously conduct the rated current In of the Panel
(as defined in IEC 61439-1) defined by Project documentation, with the temperature rise
limited to the standard values.

4.6.1.5 Busbars and supporting systems shall be dimensioned to withstand the mechanical and
thermal stresses resulting from short-circuit currents indicated in Data-Sheet.

4.6.1.6 Each vertical column shall be provided with a vertical busbar branched from the main
busbar. The rated current of each vertical busbar shall be indicated in Data-Sheet.

4.6.1.7 Flame retarding and non-hygroscope insulators shall support the busbars. Celeron and
fiberglass shall not be accepted. Insulators shall be resistant to degradation due to
pollutant agents.

4.6.1.8 The strength applied on supports shall not exceed the rupture loads guaranteed by
Manufacturers of insulators.

4.6.1.9 In case where parallel bars are used for a same phase, shims shall be used, suitably spaced,
along the longitudinal axis of these bars.

4.6.1.10 Junction plates, at bars joints, shall be coated with silver and placed in such manner to
guarantee a perfect alignment and high-pressure contact.

Note: PETROBRAS preferred option is to have both sides of contact bus bar silver
coated; however, if manufacturing procedures can achieve the same results (one side only
or other procedure) it shall be submitted to PETROBRAS approval.

4.6.1.11 Each busbar phase shall have a permanent identification, using one colour per phase,
according to:

For A.C. systems:

a) phase (R-S-T): red, white and black, respectively;

b) neutral: light blue according to IEC 60445;

c) ground: bicolour combination green-yellow according to IEC 60445.
For D.C. systems:

a) positive: red;

b) negative: black.

4.6.1.12 Busbars insulation for CDCs and busways shall completely cover each bar, except at
the connection points with adjacent units, or at the connection points with disconnecting
devices. These joints shall be covered by insulation plates, fixed to the bar and filled in
with insulation mass to guarantee a homogeneous insulation.

4.6.1.13 MCCs husbars shall have insulation cover.

4.6.1.14 All busbars connections and all outgoing bars for connection of cables shall be silver
coated. The junctions shall be placed in such a manner to guarantee a perfect alignment
and high-pressure contact.

4.6.1.15 Panels shall not have neutral bar.
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4.6.1.16 All busbars connections shall use bolts, nuts and Belleville spring washers made with
AISI 316 stainless steel.

4.6.2 Grounding bars

4.6.2.1 A grounding bar shall be installed in the whole Panel length, through the internal lower
or upper part.

4.6.2.2 All Panel metallic parts not intended for current conduction (such as movable parts, panel
structure, doors, secondary of instrument transformers, cables armours, cables shields and
others) shall be interconnected to the grounding bar, using bonding jumpers with cross
section according to Table 1 of IEC 61892-3.

Cross-section Q of associated Minimum cross-section of
current-carrying conductor (one earth conductor
phase or pole) (mm2)
Q<16 Q
Q=16 50 % of the current-carrying
conductor, but not less than
16 mm2
Earth conductors for hinged doors Not less than 4mm2

NOTE: All doors shall be provided with supplemental equipotential bonding.
4.6.2.3 Grounded Systems

4.6.2.4 The cross section of the grounding bar shall be according to Table 3 of IEC 61439-1.
Each end shall be provided with non-welded type connectors, suitable for bare copper
cables with cross-sectional area according to [-ET-3010.00-5140-700-P4X-001 -
SPECIFICATION FOR ELECTRICAL DESIGN FOR OFFSHORE UNITS.

4.6.2.5 Ungrounded Systems

4.6.2.6 The minimum cross section of the grounding bar shall be according to 1-ET-3010.00-
5140-700-P4X-001 - SPECIFICATION FOR ELECTRICAL DESIGN FOR
OFFSHORE UNITS. Each end shall be provided with non-welded type connectors,
suitable for bare copper cables.

4.6.3 Electronic Reference bar

4.6.3.1 The electronic reference terminals grounding of the instruments and intelligent devices
shall comply with the requirements of the IEC 61000-5-2.

4.7 Current Limiting Reactors

4.7.1 A current-limiting reactor shall be provided connected in series with the MCC incoming
feeder, with reactances calculated to limit the calculated thermal equivalent short-circuit
current at 1s (Ith according to IEC 60909) at MCC busbar to 18kA (18KA is not the rated
thermal short-circuit current of the reactor, this value is defined in item 4.7.8) and to limit
the calculated peak short-circuit current (ip according to IEC 60909) to 52kA (52KA is not
the rated withstand peak current of the panel - Ipk, according to IEC 61439-1, defined in
item 4.1.1, neither the rated mechanical short-circuit current of the reactor, defined in item
4.7.8).
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4.7.2 The reactors shall comply with the requirements of Standards IEC 60076-6.

4.7.3 Reactors reactance’s shall be defined and optimized combining the best solution after
iterative calculations in short-circuit and load-flow analysis.

4.7.4 Mechanical Characteristics:

4.7.5 The reactor shall be installed in the MCC incoming column. The maximum width shall be
1000mm. The same protection degree specified for the MCC shall be applied for current
limiting reactor.

4.7.6 Reactor shall be provided with mobile base for easy disconnection from enclosure.

4.7.7 Reactors shall have dry-type insulated coils, constructed with bars or wires, with air-core
magnetic circuit. They shall be cooled by natural convection of air and shall be proper for
indoor use.

4.7.8 Electrical characteristics:
e Conductor material: copper or aluminium;
e Insulation Class: F;

According to standard IEC 61892-3
for insulation Class B;

15 < X/R <20;

e Temperature rise limit:

e Quality Factor (X/R):

e Rated continuous current: equal to MCC rated current;

e Rated thermal short-circuit current: 25KA,;
e Rated thermal short-circuit duration: 1s;
e Rated mechanical short-circuit current: 52.5kA
4.7.9 Tolerances:
e System rated voltage: +10%;
e Impedance: -0% +20%;
e Losses: +10% for reactor inside the enclosure;

4.7.10

Impedance (each phase):

(X/R) of the reactor.

4.7.11

+5% from measured medium value.

Manufacturer shall inform in Panel Datasheet the impedance (Z) and quality factor

Reactors shall operate satisfactorily with the voltage and frequency variation limits in

continuous and transitory conditions as stated in 1-ET-3010.00-5140-700-P4X-002 -
SPECIFICATION FOR ELECTRICAL MATERIAL AND EQUIPMENT FOR
OFFSHORE UNITS.

4.7.12

The finishing and painting of the reactor shall be suitable for the saline environment.
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4.8 Internal Wiring and Conductors

4.8.1 Unless otherwise stated, all internal cables shall comply with the requirements of the I-ET-

4.8.2
4.8.3

4.8.4

4.8.5

4.8.6

4.8.7

4.8.8

4.8.9

3010.00-5140-700-P4X-002 - SPECIFICATION FOR ELECTRICAL MATERIAL AND
EQUIPMENT FOR OFFSHORE UNITS.

All cables shall be flame retardant according to IEC 60332-3-22, Category A.

Internal wiring shall have low emission of smoke and halogen gases in the case of fire,
according to IEC 61892-3. The following minimum requirements should be met:

a) A minimum light transmission value of 60 %, according to IEC 61034-2;

b) A maximum halogen gas emission of 0,5 %, according to IEC 60754-1 and IEC 60754-
2.

Power conductors shall be provided with EPR or XLPE insulation, with minimum rated
voltage (UO/U) 0.6/1.0kV.

Power cables for motors fed from VSD shall be shielded and they shall comply with the
recommendations o