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1.0 INTRODUCTION

This specification is related to the Madneuli existing plant upgrading project located in
Bolnisi, Georgia. The present technical sheet covers the specifications for Motor Control
Center (MCC) need to mainly feed the new Low Voltage Motors that will be installed in

Madneuli exiting plant.

2.0 PROJECT GENERAL DATA
e Project Owner : RMG Copper.
e Process type: Flotation.

e Location: Bolnisi - Georgia (Eastern Europe).

3.0 SCOPE OF SUPPLY

This specification defines the minimum requirements for the design, materials, fabrication,
assembly, inspection, test, paint, preparation for shipment, and supply of an IEC Motor
Control Center.

The equipment must be installed indoors, inside existing electrical room and designed for
continuous operation.

This specification does not discharge the Supplier from his responsibility for the technical
performance of the equipment.

The quantities of switchgears are listed in the tables below:

Table 1 : Quantity and characteristics

item Tag Qty Main bus SthtrrCei:](iuit \/Roa}iggge Service Igzggneirsg Incoming Feeders

Capacity (A) (kA/1s) ) Voltage (V) Type Size (mm2) / Phase
1 | BE-wcCo001 | 1 2000 65 400 380 Cables 4x1x240 mm?
2 | BE-wco002 | 1 2000 65 400 380 Cables 4x1x240 mm*
3 | BE-wco003 | 1 2000 65 400 380 Cables 4x1x240 mm*
4 BE-WCO004 | 1 2000 65 400 380 Cables 4x1x240 mm*
5 | BE-wCO005 | 1 100 30 400 380 Cables 1x1x120 mm?
6 | BE-WCO006 | 1 1250 50 400 380 Cables 8x1x240 mm?
7 | BE-wco007 | 1 400 50 400 380 Cables 1x1x240 mm?

The Supplier will provide complete fully equipped operational Mcc’s.
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4.0 QUANTITY
The supply will include seven (07) complete fully equipped and operational MCC'’s.

5.0 STANDARDS, CODES AND REGULATIONS

The MV Switchgear shall comply with the latest editions of IEC standards, codes and

regulations.

The following particular standards should be followed:

IEC 61439-1: Low-voltage switchgear and control gear assemblies — Part 1: General
rules b).

IEC 61439-2: Low-voltage switchgear and control gear assemblies — Part 2: Power
Switchgear and control gear assembilies c).

IEC 60204-1: Safety of machinery - Electrical equipment of machines — Part 1: General

requirements d) More Electrical Safety.

6.0 TECHNICAL SPECIFICATIONS
6.1 ELECTRICALCHARACTERISTICS:

e Type: Motor Control Center

e Insulation: Air insulated.

¢ Installation: Indoor.

e Electrical System: 3 Phase Alternative Current System.
e Service Voltage: 380 V (between any two conductors).
¢ Rated Voltage: 400 V

e Frequency: 50 Hz.

e Control voltage : 220 Vac.

e Heating Resistors: yes.

e Protection Index: IP21 minimum

¢ Rated Short-time withstand current: As per table above.
e Operating current: As per table above.

e Protection : Circuit Breakers.

¢ Incoming Feeders Number : As per table above.

e Incoming Cables: by the Top.

e Outgoing cables: by the top.

e Bus Bars Material: Copper.

e Insulation between bars: Air.

e Grounding Bar Material: Copper.
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6.2 MCC SPECIFICATIONS:
6.2.1 ACCESSIBILITY AND COMMUNICATION

Each MCC will be equipped by the following:

All Variable frequency Drives (VFD) and “SMART” Direct Online Starters (DOL) must
be able to communicate by ETHERNET/IP communication protocol. In case if the
supplier propose another protocol, he must explain how the communication could be
achieved with PLC “1756-L84E Logix5580E Controller” used in the project.

MCC’s VFD’s and DOL starters will be connected to form a communication loop to
communication SWITCH. In case if a loop is not possible, other topologies should be
proposed.

Each MCC will be equipped with its own SWITCH.

Each switch should have at least 2 fee communication ports.

Each VFD should have an HMI of the door of the appropriate column.

When possible, each DOL starter should have an HMI of the door of the appropriate
column.

Each DOL Starter should have the following items on the door:

- Manual/Remote Selector.

- Start Button (Black).

- Stop Buttton (Red).

- Run indicating light (Greeen).

- Stop indicating light (White).

- Fault indicating light (Red).

Each VFD should have the following items on the door:

- Run indicating light (Greeen).

- Stop indicating light (White).

- Fault indicating light (Red).

Each MCC should be equipped with Power Control Unit (PCU) indicating at least
what is following:

- Voltage: Phase to Phase and Phase to Neutral.

- Current: Phase to Phase and Phase to Neutral.

- Frequency.

- Active power.

- Reactive power.

- Apparent power.
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- Harmonic measurements: THD for current and voltage,
6.2.1 STRUCTURE

e The MCC must consist of one or more columns that are bolted together to form a
rigid,
free-standing assembly.

e The MCC must be designed with full isolation of electrical components from the front
side of the enclosure.

e Columns must be fabricated of formed sheet steel to provide an enclosed, dead-front
construction, joined to form one, rigid, free-standing assembly.

e Units within each vertical column must be based on manufacturer module spacing
standards. Any given column can house a combination of fixed and withdrawable
units.

e Each vertical column must be provided with an adequately vertical wiring trough. All
wiring troughs must be isolated from all buses and units. Vertical troughs must have
a separate access door for the full height of the vertical section.

e Painting must be according to standards by the MANUFACTURER.

e Cable entrances into the motor control center must be from the top.

e When doors are open, a person on the operating side of the equipment must not be

exposed to live parts. There must be an IP2X minimum protection maintained.

6.2.2 FORM OF SEPARATION

Internal isolation and separation must exist between the following:
e Individual units.
e Units and wireways.
e Units and the bus system.

e Wireways and the bus system.

6.2.3 MOUNTING CONFIGURATIONS
e The MCC must be available in front-only.

e Columns must be joined and installed side-by-side.

6.2.4 WIREWAYS
e Horizontal wireways must be at least at the top of each MCC column.
e The horizontal wireways must be sized to contain all the cables and be filled at 80%.

e Horizontal wireways must extend the full width of the MCC.
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Horizontal wireways must have removable front covers that are held in place by
captive screws.

Horizontal wireways must be isolated from the power bus.

The vertical wireway must extend from the top horizontal wireway to the bottom.
Hinge location of the door permits unobstructed access to units and wireway alike.
The vertical wireway must be isolated from the power bus and must be independent
of unit space.

Vertical wireways must be covered with steel doors and must be held in place by

door latches.

6.3 POWER BUS
6.3.1 INCOMING POWER

MCC incoming line voltage must be between 380V/50Hz, 3-phase.

3-wire and 4-wire systems are available. If the system is a 4-wire solution, TT
grounding system is required.

The power bus system must be supported, braced, and isolated by a continuous bus

support.

6.3.2 HORIZONTAL POWER BUS

Standard, horizontal power-bus material must be tin-plated copper per the
manufacturer standards.

The power bus must be continuous in each column or shipping block.

Horizontal power-bus splicing must be accomplished with a splice kit of the same
ampere rating as the horizontal power bus.

To help ensure the reliability of the splice connections, both ends of the horizontal

bus splices must have at least two bolts. Bolts must require no periodic maintenance.

6.3.3 VERTICAL POWER BUS

The vertical power-bus material must be tin-plated copper.
Vertical power busbars must provide optimum contact with the unit plug-in stabs.
The vertical bus must be contained in a continuous, recessed bus support. No

pointbracing is allowed.
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6.3.4 NEUTRAL BUS
e The horizontal neutral bus, when specified for 4-wire systems, must be provided
across the full width of the MCC and must be located above or below the horizontal
power bus.
e The neutral bus must match the material and specifications of the vertical power bus.
e The vertical neutral bus must be mechanically joined to the horizontal neutral bus.

e The neutral bus must be braced the same way as the horizontal and vertical power
bus.

6.3.5 AUTOMATIC SHUTTERS
e Automatic shutters that must open as withdrawable units are inserted and must close

by using non-gravitational mechanisms when the unit is removed.

6.4 PROTECTIVE EARTH CONDUCTOR
6.4.1 HORIZONTAL PROTECTIVE EARTH (PE) CONDUCTOR

e The horizontal PE conductor must be:
- Made from standard copper or optional tin-plated copper.
- Continuous for the width of the column and must be located in the bottom
horizontal wireway.
e Each column is pre-punched and predrilled with 12 evenly spaced, 8 mm holes

along the length of the conductor to receive ground connections.

6.5 MAIN INCOMING SECTION

e Air Circuit Breaker (ACB) or Molded Case Circuit Breaker (MCCB):
- All main incoming units must be front accessible.
- Main ACB or only switches incoming units must be fixe.

e All main incoming units must be 3-pole or 4-pole.

e The main incoming section must contain removable protective barriers on the line
side to help reduce possibility of accidental contact with line terminals.

¢ The main incoming section must contain power metering with communication
capabilities (Ethernet/IP).

7.0 LOCAL CONDITIONS
The local conditions are:
= Climate: Continental.
= Plant elevation: 718 m above mean sea level.

8
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= Qutside temperature: -15 to 35 °C minimum and maximum (annual average).
= Room temperature: 18°C.

= Min. Relative humidity: 45%.

= Max. Relative humidity: 100%.

= Rainfall: 400 mm (annual average).

= Maximum snow accumulation: 300 mm.

= Snow load: 100 kg/m2.

= Seismic activity:

Annual Exceedance Macro-seismic Intensity PGA (g)
Probability (AEP) Scale (MSK-64) 9
1:1000y, 5% in 50y 8 0.2-0.3
1:2500y, 2% in 50y 9 0.2-0.3
1:5000y, 1% in 50y 9 0.3-0.4
8.0 SHIPPING

The Switchgear should be packed in suitable packaging to be shipped to Poti port (Georgia)

and then transported by trucks to the final destination in Bolnisi.

9.0 TECHNICAL PROPOSAL

The technical proposal must include the following documentation:
e Product description.
e Technical spécification for :

- MCC columns.

- Power Control Unit.

- DOL starters’ including brand and model.

- VFD’s including brand and model.

- Communication switches including brand and model.

- Communication protocol ETHERNER/IP or other. If another protocol is proposed,
informations should be provided to explain how the communication could be
achieved with the PLC identified earlier.

- Description of communication topology.

e Preliminary drawings showing the different MCC'’s including the dimensions and
weights.
e Generic schematics showing the wiring diagrams of selected VFD’s and DOL

starters.
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10.0

The proposal must include but not limited to:

11.0

The successful bidder should deliver the following documents:

List of tests.

List of Certifications.

COMMERCIAL PROPOSAL

Price Breakdown including:

- Equipment price.

- Spare parts price for commissioning and 2 years maintenance price .

- Cost for shipment CIF Port of Poti, Georgia.

- Field assistance during commissioning and start-up.

Modalities and general sales conditions.

Products description.

Packaging.

List and cost for the documents to be delivered.

Payment terms.

Warranties and Performance Guaranties.

Delivery Time and schedule.

Validity of the proposal (Days).

DOCUMENTS TO BE DELIVERED BY SUCCESSFUL BIDDER

Installation and starting manuals.

As built drawings.

List of materials

Spare parts list.
Maintenance manuals.

Tests certificates.

ATTACHMENTS
Simplified Single Line Diagram.

MCC_BEO1-WCO001 Bid Drawings.

¢ MCC_BEO01-WCO002 Bid Drawings.
¢ MCC_BEO01-WCO003 Bid Drawings.
¢ MCC_BEO01-WCO004 Bid Drawings.
¢ MCC_BEO01-WCO005 Bid Drawings.

10
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¢ MCC_BEO01-WCO006 Bid Drawings.
¢ MCC_BEO01-WCO007 Bid Drawings.

11
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REGRIND BY-PASS REGRND HC FEED  FINAL TAILINGS ~ FINAL TAILINGS SCAVENGER SCAVENGER HIG MILL HIG MILL HIG MILL FEED HIG MILL FEED 1STCLEANER 1ST CLEANER ST CLEANER 1ST CLEANER 1ST CLEANER FINAL CONC. FINAL CONC. GLAND SEAL GLAND SEAL REAGENT MCC ACTIVE FILTER ACTIVE FILTER ACTIVE FILTER
PUMP PUMP PUMP PUMP CONCENTRATE CONCENTRATE ~ DISCHARGE PUMP  DISCHARGE PUMP PUMP PUMP CONDITIONER CONC. PUMP CONC. PUMP TAILINGS PUMP TAILINGS PUMP PUMP PUMP WATER PUMP WATER PUMP BE0DT-WC00S
ZFO1-PUODI-MAO!  ZFO1-PUDD2Z-MADT  ZFO1—PUGDS-MAOT ZFO1—PUGD6~MAD! PUMP PUMP 7603-PU101-MAO1 ZGO3—PU102-MAD1 ZGO3-PU108~MAD! ZGO3—PU109—MAD! AGITATOR 2F02-PU0T-MAOT ZFO2-PUO02-MAO1 ZFO2-PUOO3—MAQ! ZFO2-PUGD4-MAO! ZFO3-PUOD5—MAD! ZFO3-PUOD6-MADT AG35—PLOOI-MADT  AG35-PUDO2-MAD1
(STAND-BY)  ZFO1-PUDO3-MAOT ZFO1-PUDO4—MAO (STAND-BY) (STAND-BY)  ZFD2-RCO01-MAO1 (STAND-BY) (STAND-8Y) (STAND-BY) (Stand—by)
(STAND-BY)
POWER (kW) 55 55 a0 920 7.5 7.5 55 55 15 15 4 37 37 75 75 37 37 15 15
RATED VOLTAGE (V) 400 400 400 400 400 400 400 400 400 400 380 400 400 400 400 400 400 380 380 380
FREQUENCY (Hz) 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
PHASE NUMBER 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
RATED CURRENT (A) 102 102 164 164 15.5 15.5 102 102 28.5 28.5 8.4 70.3 70.3 136.73 136.73 70.3 70.3
a POWER FACTOR 0.82 0.82 0.84 0.84 0.78 0.78 0.83 0.83 0.82 0.82 .76 0.81 0.81 0.83 0.83 0.81 0.81
m CURRENT START FACT 10.1 101 7.2 7.2 7.4 7.4 101 101 8.2 8.2 7.1 9.34 9.34 88 86 9.3 9.3
MOTOR SPEED (RPM) 1479 1479 994 994 1465 1465 1479 1479 1477 1477 1475 1479 1479 1481 1481 1479 1479
POLES NUMBER
PTC NUMBER 3 PTC (THERMIST.)
MOTOR EFFICIENCY 0.94 0.94 0.95 0.95 0.90 0.90 0.94 0.94 0.92 0.92 0.89 0.94 0.94 0.95 0.95 0.94 0.94
REMARK
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