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10.1 Equipment Design Criteria &pecifications

Thischapterprovidesthe DesigrnCriteriautilizedto producethe technicalspecifications
of for the electrical, mechanical and material handling equipment that are desciibed
detail in chapter 10.2. This chapter presents dataut:

1. Electrical Installations design criteria

2. Electrical Package design criteria

3. Mechanical equipment desigeriteria

4. Material Handling equipment desigmiteria

T a
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10.1.1 Electrical Design Criterig8786 TARGEDG000-001)

The purpose of this document is to describe the general concepts for the Electrical
Design Criteria for the new, Greenfield Pig Iron Production Plant project, owned by
North Atlantic Iron Corporation, located in Port Saguenay, Quebec, Canada.

Thecriteriacontainedin this documentmustbe understoodasguidein designprocess,
subject to be changed some of them for a specific application, according to the project
general conception and to standards and codes stated in the Standards and Codes
chapter. Any change must be highlighted in italic or lfoids.

In this documat, minimum demands are described which must fulfill designs,

electrical equipment and materials.

In addition to the design criteria, there are indicated parameters and special

conditions which must be considered for the execution of electrical instafigtio

design.

Electrical installations must be designed under complete resources exploitation
concept, focusing in safety for people, equipment and efficient use of energy and
process continuity.

Terminology Description

Preferred and In case that this Design Criteria indicates more than one accep

Acceptable Practices equipment or method, selection will be based in installation totat.
If a particular equipment or method is stated as preferred, it will
chosenconsideringhat it mustcostlessthanor equalto installedtotal
cost that other acceptable equipment or method. Cost advante
must be consideredto reduce maintenanceand cost of operations,
instead of an additionahvestment.

As Built Updated drawing or document, as built.

Cable trays Cabletraysarerectangularducts,closedwith removablecoverswhich
are part of a complete wiring system along with other accessories
allow installation of conductors for one or several circuits and f
different services. Trays withbgovers are not acceptable, psr
designcriteria.

Duct Closed or open channel of metallic or noretallic materials, designe
to contain electricatonductors.

Breaking Capacity Current value of a protection which corresponds to maximum curr
value of short circuit cleared by an equipment preestablished

T a
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Terminology Description

conditions without changing its constructive or operating
characteristics.

Defined Load
Nonlineal Load

GroundingConductor

Load value obtained from characteristics, efficiency and cycles of
from installedequipment.

Load which current wave shape in stationary state does not follow
wave shape of impresseaaltage.

Conductor used to ground amguipment.

GroundedConductor

Any system conductor or circuit grounded murpose.

Frequency Control

Short Circuit

Performed actions to keep operating frequency in a predefined ba
to the referencedrequency adjustinganyinstantunstableequilibrium

between generated power and demanded power in tiectrical

system.

Failure which impedance value is very little.

Adjusted Maximum
Demand as per
DefinedLoad

Adjusted Maximum
Demand as per Nen
DefinedLoad

15 Minutes Maximum
Demand

8 Hours Maximum
Demand

Equals to 1.0 times maximum demand.

Equals to 1.05 times maximum demand.

Highest medium load measured in 15 minutes period.

Highest effective value that the load can demand in 8 hours. Equa
load thermal aging.

T

Grounding Electrode

Explosion proof
Apparatus

Technical Equivalent

a

Metallic body in direct contact with ground, assigned to establish
connection with it, must be made of a corrosioesistant material anc
good conductor, like copper or coppaifoy.

Enclosed equipment capable of bearing a gas or specific v
explosion inside of it and preventing gas or specific vapour ign
around its casing, caused by sparkles, voltaic arc or gas or sf
vapour explosion inside of it. It is suitable to be used under ¢
external temperatures that surrounding explos@amosphere cannot
be burnt.

¢tKS Of I dzAS a¢SOKYyAOlIf 91ljda O f .
equipment or element as an alternative of the indicated one, must
fulfill specifications of required product or service, and at leashply
with samevaluesandcharacteristicstatedin the originalspecification,

CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 6 of 81
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Terminology Description

applied to design, manufacturing, building, constructions, installati
inspection, tests, operation gnaintenance.

Cable Rack

Support system of electrical conductors made with longitudinal prc
and cross rails with accessories, which result a rigid and complete
installationunit.

Structure (applied to
overhead lines).

Support main unit (metallic, concrete or wooden), generally a colu
or tower.

T

Load Factor

Rate between medium load in a determined time period and peak
occurred during thaperiod.

Demanding Factor

Rate between installation maximum load demand, or pari
installation,andtotal powerconnectedo the installationor part of the
installation,respectively.

Diversity Factor

Rate between the addition of individual maximum load demands ¢
each installation subdivision or system and maximum load deman
the installation or completsystem.

Data Sheet

It is a document where equipment information such as servic
operation conditions, type of materials, characteristics and equiprr
components can béund.

Allowable Intensity
(Ampacity)

Intensity in amperes which a conductor can continuously transpor:
conditions of use and without exceeding its service tenapure. Also
called permanenintensity.

Under voltage release

Characteristic of a switch applied to a motor control, which causes
instant trip of motor controller due to a feeding voltage permane
drop or voltagelossandinstantre-connectionwhenvoltageisrestored

to normal conditions, no matter the duration time of tleeding

voltage permanent drop or voltadess.

Overhead power line

It is constituted by bare, covered or isolated electrical conduc
wired outside or in open spaces and supported by columns or oth
type of structures with necessary accessories to fix, separate
isolate them from thoseonductors.

Underground line

It is constituted by one or many isolated conductors race part of
installed electrical circuits placed underground level, buried in duc
in any other type oinstallation.

Meeting Room

It is a closed place prepared for more than twenty five people to si
for more than fifteen minutes iit.

a
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Terminology Description

Lightning Arrester

Under voltage

Device for protection against atmospheric discharges, connected
directly toground.

Device connected to a motor control, which causes an instantanec

protection trip of motor controller or after a permanent feeding volta
permanent drop or voltage loss. After normal voltage is restored,
controller does not connect, or only connects if the feeding voltage
remains during a predetermindtme.

Corrosive Rooms where acids or alkali are stored, eventually with moisture i

Environment Rooms environment.

Hot Rooms Rooms where environmental temperature exceeds 35°C for perioc
longer than fifteemminutes.

Dry Rooms Rooms without moisture or even exposed temporally.

Humid Rooms

Wet Rooms

Exposed Rooms
Ground Grid

Resistance to
grounding

Rooms where air moisture produces condensation in ceiling and v
but they are not enough to form drops nor even can become
impregnated.

Rooms where air moisture is enough to impregnate ceilings and w
and condensation produces water drops, or form water st
permanently or during periods longer than fifteemnutes.

Rooms where equipment and installations are exposed to the wee
exposed to rain, sun rays, cold or any other atmosplesrent.

It is a protection grid used to establish a uniform power in and aroi
any structure. It is also firmlinked to grouncelectrodes.

It is the system resistance of grounding, compared with a remote
ground.

Resistivity of soll

Overload

Over current

Earth (soil)

It is the resistance by length unit, specific of the terrain, determine
where it is located or is going to be located itself or is going to be
located the groungystem.

Operation of an equipment over its normal parameters at full load
conductor over its admissible nominal ampacity which, if persists 1
certain period, could cause damages or dangerous high tempera
I AK2NI OANDdzA G 2N Tl Af dzNBE (2

OdzNNB Y (¢ 0 @

Intensity over an equipment nominal current or a conductor allowe
YL OAGed LG O2dzZ R 0S Ol dza S
circuit or failure toground.

Element of dissipation or attenuation of electrical currents.

T a
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Terminology Description

Lighting Transformer Transformer which mainly feeds lighting loads, but also delivers el
to lighting outlets and other nowritical loads in low voltage.

Table 10.11.: Electrical definitions

10.1.1.1 Sandards and reference documents

The design and manufacture of all piping and related equipment will comply with all
relevant State and Federal Government Acts|éBys and Regulations.

Piping systems, including pressure accessories and safety accessories, will conform, but
not be limited, to the latest revisions of the following:

All equipment, material and installations will be designed and selected for continuous
duty.

The system eledtcal design will be such that can be installed and operated according

to the following codes:

CSA Canadian Standard Association

CEC Canadian Electrical Code

ANSI American National Standard Institute

NEMA National Electrical Manufacturésssociation
IEEE Institute of Electrical and Electronic Engineers
UL Underwriters Laboratories Inc.

ICEA Insulated Cable Engineers Association

NFPA National Fire Protection Association

ASTM American Society for Testing and Materials
OSHA Occupational Health and Safety Administration
ISA Instrumentation Society of America

Table 10.12.: General standards for electrical work

InIn caseof discrepanciebetweencodesyulesandstandardg¢he mostdemandingone
will prevail. For equipment using the latest edition of followstgndards:

T a
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NFPA 70
NFPA 780
ANSI C2

National Electrical Code
Lightning Protection Code
Electrical Safety Code

ANSI C37.010 Application Guide for AC Higfoltage Circuit Breakers Rated on a

ANSI C37.13
ANSIC37.20

Symmetrical Current Basis (IEEE STD 320)
LowVoltage AC Power Circuit Breakers Used in Enclosures
Metal-enclosed Lowoltage Power Circulbreakerswitchgear

ANSI C37.20.7 ARC Resistance Switchgear

ANSI
C57.12.00
ANSI C80.1
IEEE 080
IEEE 485
IEEE 515

IEEE 519
IEEE 1115
IEEE 835
IEEE 141
UL 489

UL 1778
AEIC CS8

NEMA MG 1

General Requirements for Distribution, Power and Regulating Transfor

Specification for Rigid Steel Conduit, Zinc Coated

Safety in AC Substation Grounding

Practice for Sizing Ledktid Batteries for Stationary Applications
Testing, Design, Installation and Maintenance of Electrical Resistance
Tracing for Industrial Applications

Recommended Practices and Requirements for Harmonic Control in
Electrical Power Systems

Sizing NickeCadmium Batteries for Stationary Applications

IEEE Standard Power Ampacity Tables

Recommended Practice for Electric Power Distribution for Industrial PI
Molded-Case Circuit Breakers, Mold€ase Switches, and Circuit Breake
Enclosures

Uninterruptible Power Systems

Specificatiorior ExtrudedDielectric,ShieldedPowerCablesRated5 through
46 kV

Motors and Generators

Table 10.13.: specific standards for electrical works

10.1.1.2General conditions ofervice

Site Conditions:

For site conditions refer to document 37-ARGERME-000-001

T a
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Seismic & Snow Considerations:

Also must be taken in consideration that design would consider that according to the
Canada National Building Code the Peak Ground Acceleration (PGA) in case of seism is
0.31. Seismic loads will be according to NBZ&ume 2¢Division B; 4.1.8
ForOutdoorinstallationsa maximumof 1m of snowaccumulatiormustbe considered.

Snow loads will be according to NBEOIlume 2¢Division B 4.1.6.

Protection Indexes for Electrical Equipment:

Ingress protection will be defined as per criteria stated temis 5.3.1 and 5.3.2
according to NEMA 205 rule.

In any case the project defines protection levels as per IEC 60529 standard, it will be
aiFiSR GKS SljdzA@ltSyd |a LISNI NBO2YYSYRI
/| 2YLI NAR&a2y 2F b9a! Hpn YR L9/ cnpH®pED
For exernal electrical equipment and lighting installation the index protection will be
NEMA 4. When necessary due to environmental conditions, it will be demanded
fulfillment of NEMA 4X, due to corrosive environments like gases, sea environment,
others, indicéing in equipment data sheets the type of environment. In case the
equipment is exposed to external ice formation, excepting the lightings, it will have
index protection NEMA 3R.

Foroffices,exchangéureauscanteensandsimilarwill be usedlevelprotecion NEMA

1.In dressing rooms, kitchens or others including showers and/or vapors, they will be
considered NEMAZ2.

Area Classification:

Requirements for installations and electrical and electronic equipment installed with
any voltage with risk of fire or explosion due to gases or inflammable vapors, liquids or
dustsor combustiblefibersor particles,will beruled byindicationsin Art. 500from NEC.
Dangerous places will be classified by vapor properties, inflammable liquids or gases
and combustible fibers or dusts existing in them and possibility of creation of
inflammable or combustible concentrations. For this classification, eaatm,rgection

or area will be considereseparately.

Voltage Levels & Short Circuit Standdmislesign:

@ Electrical Voltages:
o The frequency of alternating current electrical power systems will be 60Hz.

T a
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Nominal Phase Wire Type Use
voltage (V) Grounding
120/ 240 SINGLE THREE WIRE SOLID Lighting / Sockets / Control /
Motor Space Heaters
208Y /120 THREE FOURWIRE  SOLID Lighting / Sockets
600 THREE THREE WIRE SOLID L.V. Motors
480Y /277 THREE FOUR WIRE SOLID Lighting/ Welding Sockets
4160 THREE THREE WIRE LOW RESIS™ M.V. Motors / Distribution
34500 THREE THREE WIRE LOW RESIS™ Distribution

Table 10.44.: Voltages levels

® ControlVoltages:
o Nominal Voltage of CA Control:120 VAC, 1 Phase, Q0R®)
o Nominal Voltage of CC Control:1¥BC

10.1.1.3Considerations fodesign

General Design Criteria:

® Equipment and components to be considered in designs will be of standard
manufacturingor aspecificserviceandwill be selectedwith capacityfor continuous
operation.

® Calculation and specification of equipment and electrical installations will consider
energy efficient design to reduce losses for equipment and materials heating. This
criteriawill be consideredn installationdesignsand while selectingequipmentand
materials for theproject.

® Reduction of energy consumption, CO2 emission and fresh water consumption will
be considered as priority and preferable. The designer will consider the reduction
of variables like using of high efficiency equipment, using of recycled energy,
designing an @equate layout which avoids loss of energy or equipment
2POSNKSFGAYIQar NBRdzOAy3a f2aa 2F SySNH@
cross section (reducing voltage drop through a higheestment)

T a
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® Alloperationequipmentwill havesafetypadlockgo insurepeoplewhile equipment
maintenance is being made. Also, ergonomic basic concepts will be taken into
consideration to easy maintenance and operation of electagalipment.

® The design will include an easy access to instatiatto make easier investigations
and repairs of eventual failures as well as the execution of modifications and
enlargements during the project development or in fluéure.

Installations & Equipment sizing:

® While sizing installations and equipment, it will be considered an excess of 20% for
future loads not foreseen when executing thmject.

® Transformers and distribution switchgears will have a capacity 20% larger than 8
hours of maximum demand. Geneffakders for this equipment will be calculated
to cover the transformers maximum power under forced air ventilated conditions
(FA), forced oil (FO) or operation with combination of both situations, always
selecting the superior limit power operation. Theminal capacity with natural air
ventilation (OA) of transformers will be sized considering that the voltage drop
during the motor startup will be a maximum of 15% in MCC bar from the worst
system point under analysis.

® It is recommended to include a @ switch and a spare voltage divider for each
size of equipment used, for each switchgear, distribution panel and MCC, except
otherwise indicated in other chapters of thdecument.

® For selection of transformers, operating and disconnecting equipment and
protection systems for equipment and installations of project, this guide will be
followed.

Distribution Transformers & Unit Substations:

® Generally, the layout of electrical sslations for energy distribution will consist of
transformers in substation yard and associated medium and low voltage cells,
located inside the electrical equipment rooms. These transformers will be sealed
type and will not have expansidank.

® Transbrmers for outside installation will be mineral oil immersed type.
Transformers for inside installation will be Dry type. Other internal use power
transformersto feedgeneralservicedike commerciadepartmentsor officeswill be
selected with the followngcriteria:

o For clean environments: Ventilated dmgype.

For contaminated environments: Hermetically sealedtype.

0 When dry type are not available: Namflammable liquidype.

o

T a
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Transformer impedance will be the manufacturstgndard:

Voltage drop limit

Failure or equipment breakingduction.

Current failure current limited to standard valoéinstallation.

Power transformer selection will consider the followirajues:

Singlephase transformers: 1; 3; 5; 10; 15; RBA

o Threephase transformers: 10; 15; 30; 45; 75; 100; 150; 200; 300; 500; 750; 1.000;
1.500; 2.000; 2.500; 3.750 y 5.000 kVA.

® General feeding of transformers will be through vacuum switches located in

mediumvoltageswitchgearsmanufacturedunderMetal-dad standard,asper ANSI

C37.20.75witchgear®\ssembliesncludingMetal-Enclosedusand AR(Resistance

Equipment.

o gooo g

UPS:

® Uninterruptible Power Supplies (UPS) will be used specifically in case that the
electrical service requires 100% of secure ®ervand without any supply
interruption. It must be installed particularly in centralized control system feeding
instrumentsandcontrolinstallationsfor criticalprocessesHowever the application
of this equipmentwill be limited and will be determinedfor eachProject,according
to special characteristics.

Installation Power Factor:

® To design considerations necessary for the efficient and rational use of energy with
power factor 0f0.95

Control Design:

® Local control stations (LCS) comprised of Stop (mushroom type) and Start
pushbuttons located near the equipment being controlled, to enable-difisight
operation. All motors will have a dedicate€sS.

® The start button will be operational when the peesctive drive is selected to "Local'
from the HMI or LOS. The start function will be used for maintenanceeatidg.

® The Local Stop button will be wired to a remote 1/0O and from that to a PLC. The
Emergency Stop will be hardwired directly to MCC. $tap button will stop the
equipment regardless of the mode of control of the equipment. The button will be
mushroom head and maintained contagpe.

T a
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Localcontrol boxeswill be placedon field, ascloseaspossibleto the drivesinvolved.
Conditions of space and ergonomics for easy access for Maintenance People must
be considered.

10.1.1.4Electricalrooms

Electrical Rooms Design:

T a

According to the Project requirements the electrical roomsheilbrefabricated.
Thedesignwill considerequipmentto beinstalledinsiderooms,suchassubstations,
medium voltage switchgear, motor control center (MCC), frequency drives, PLC,
instruments panel, communication, control and command panel, electrical
distribution panels, etc., apart from auxiliary equipment and components like
lighting, air conditioningpressure system, intrusion control and fire protection.

The drytype Transformers will be installed indoor together with their distribution
panels.

Oil cooled transformers will be installed outdoors in bays equipped with oll
containment basins, dinage and collection systems, oil/water separation systems
and fireproofwalls.

Distribution of equipment in the rooms will be harmonious, observing the criteria
of people safety andpace.

The temperature inside electrical rooms will be controlled with central air
conditioning units equipped with appropriate filters to eliminate dunstide.

The air conditioning equipment will be located in electrical rooms or other area
designated for his equipment with an appropriate amount of free space to enable
access to all air conditioning components for maintengmaesoses.

Rooms with substations will be adequately ventilated. If natural air circulation is
usedasventilationsystem the minimum evacuationandair admittancesurfacewill

be of 20 cm2 by each kVA power in transformers, with a minimum of 0.1 m2. If
forcedventilationisused,a minimumof 20 renewals/hourof roomtotal air volume

will be required.

Exceptotherwiseindicatedelectricalroomswill havetwo entrancedocatedin both
opposite sides of it as minimum; one of them with window for personnel entrance
and the other one for equipment and personnel access to the room. There will be
fire-resistant escape doors to be opesh with antipanic bar. Outside the rooms all
access doors will include stairways and acpésgorms.

Indoor lighting will be execute based on tight fluorescent equipment of nominal
power 2 x 36 W, and will be required an indoor illumination levé&lGsf luxindoor
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lighting of will include at least two emergency lighting equipment of nominal power
50 W each.

Electrical Rooms must be oversized in 20% for futmtargement.

The rooms will have dimensions indicated in equipment layout drawings. They will
be built as a metallic superstructure, mounted over structural steel beams for
convenience installation over foundationstes.

Main structures of electrical rooms wile designed to withstand without damages
or permanentstrainsallmechanicagfforts causedy shipment,seismianovements

and movements during itsrection.

The prefabricated rooms will have a NEMA 4 index protection for exposure to
weather, except for site conditions recommend NEMA 4X. Distribution equipment
andelectricalcontrolsinstalledinsidewill havea standardgeneralprotectionNEMA

12. Will be paited according to index protection

Electrical installations inside rooms will be executed by using racks and coofduits
steel and zinc or hajalvanized.

Eachsubstationwill be equippedwith smokeand flame detectorsconnectedto the

main plant systemor F&Gsystem.Main panelswill be equippedwith flame combat
inside.

Data network points (computers) and telephones will be provided in every
substation and will be incorporated into the main playstems.

The rechargeable battery room will be designed to facilitate exhaust and limit
hydrogen concentrations in th®oms.

Capacitobankandreactorwill be consideredo HarmonicFiltersand power factor
correction in the electrical system. It must be supplywbgdors.

The supplier will be warranty quality of energy (power factor & harmonics) in the
point of coupling connect (PCC) warranty by supplier. It must be supplied by
vendors.

VariableFrequency Drives (VFD):

The frequency drive will be a complete unit capable of controlling the speed of
induction motor (squirrel cage) by using PWM (Pulse Width Modulated) or by
controlling torque and speed and by DTC (Direct Torque Control) inversion and will
be defined by the designer according to projesquirements.

Forhighinertialoadsor whenthe motor couldbe pulled by anyload,the frequency

drive will have a breaking chopper if active front technology is not used. It is when
the frequency drive is not able to make a regenerabvaking.

The manufacturer of frequency drive will complytiwrequirements of harmonic
distortion of currentsand voltagesinjectedto the net indicatedin IEEEStd.519
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1992 standard related with quality and service security, in all ranges of drive
operation. If necessarythe supplierwill includefilters in drive input to complywith
thisrequest.

The manufacturer, if necessary, will consider installation of dv/dt filters in drive
output to reduce electromagnetic contamination and voltage peaks in electric
motors.

Frequencydrive cabinetswill be of metallicmodularstructureandselfsupporttype,
NEMA 12 indeprotection.

Motor Control Centers (MCC):

The MCC will be SMART type using Modbus or D&letBrotocol.
The equipment will have a set of vertical sections with capacity for six combined
units of FVNR starters NEMA 1 size or one starter NEMA 6 by each vertical section.

Modules larger than NEMA 6 will not be installed in the MCC. The minimurmf size
combined garters will be NEMA..

The MCC installation will have space enough for future vertical sections in both
ends.

All motor starters will be FVNR (Full Voltage MRaversing) withdrawable type,
except otherwise indicated in single line diagrams. Estater will have the
necessary plugs to connect power, control aadnmunications.

Each starter switch will be molded case type with adjustable instantaneous
magneticprotection. Switchpositionswill be sentto the control systemthroughthe
communi@tionsbus.

The MCC will have muftinction metering equipment at thaacoming.

All isolating materials will be fireetardant, auto extinguish type, and electric arc
and humidityresistant.

There will be a 20% of spare space in each low geltdCC. Those spaces will be
equippedwith the installationof all elementsnecessaryor the starters,but without
including the starters. Spare starters will be specified when the design is complete
and sizing iinished.

Switchgear & Medium Voltage (MV) Motor Control Centers (MCC):

T a

The Switch will be MetaClad type, manufactured as per Standard ANSI C37.20.2
and ANSI C37.20.7. (Assistance).

Withdrawable switches of switchgears will be vacuum arc extinction type and
operated by stored energyby springswhich will be loaded manuallyor through
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electric motor. The operation will be with spring electro mechanic trip. Each switch
will include an operation counter.

A lightning arrester (surge protection) will be used in the incoroelh

The on load fuse disconnected will be metaklosed type, and three phase
operation. It will include a heavy duty manual operating mechanissphbyg.

Starters (fusecontactor set) used in motor operation will be withdrawable type,
metalenclosed, mgnetic operation, suitable for multiple operations with nominal
load oroverload.

For protection and measure systems multifunction relays will be used and suitable
to be connected to the main contrelstem.

Auxiliary voltage available is 125 VDC.

Include communication switches, one fevard.

Unitary Substations:

In case of using unitary substations, they will have a medium voltage cell in the
incoming section, a power transformer and a medium or low voltage cells in the
outgoingsection.

Feeding cells for transformers include a vaccum switch type, with energy $tored
closing or opening. They will also include multifunction relay with phases overload
protection (50/51) and residual overlogd0G/51G).

Thecellswill be metalclad type with vacuumswitchesand will be connectedto the
transformer through bars or cables with same isolation level than the protected
equipment and adequate ampacity of normal operation currents and short circuit.
The same principle will also be valid for unitary substations with medium voltage
primary ard secondary sides if necessary. If so, meladl cells will be installed in
both ends of tharansformer.

Transformers will be sealed type, three phase, two windings;regifjerated,
immersed in mineral oil for outdoor installation and Dry typénstalled inside a
room. Transformers connection group will be Dynll with accessible neutral,
throughbushing.

Unitary substation will not include low voltage panels.

Motors:

T a

Selection criteria for electric motor voltages and number of phases diapto
power, is indicated in the followintgble:
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POWER VOLTAGE PHASES

Smaller than 0,37 kW 230V 1 (2W+Grd)
0,37 kW to 261 kW 575V 3 (BW+Grd)
262 kW to 300 kW (using soft star or VFD) 575V 3 (BW+Grd)
Above 300 Kw 4000V 3 (3W+Grd)

Table 10.35.: selection criteria for electric motor voltages

® All induction motors will be designed for starting with nominal voltage. Operations
requiring controlled torque starting or speed control, the different type of motors
will be individually considered. The letter indicating NEMA design (which indicates
current inrush) will be determined according loads starting torgeguirements.

® Normal starting torques will require NEMA B design. When a high starting torque
is required, a NEMA C or D type will be selected. In case of permanently low speed
operating notors, they will NEMA Bype.

® Induction motors with squirrel cage type rotor will be used for constant speed
applications. When variable speed is required, they will be connected through a
frequency converter. Motor controlled by frequency convertei eomply with
NEMA standard MG 1, P&1.

® Generally, selection of motor environmental protection type will béodlews:

Power Exposed to Water  Indoor Clean and Indoor Dusty and
weather WEIES dry moisture
Up to 0,37 kW TEFE TENV TENV TEFCTENV TEFCTENV
From 0,37 to 200 TEFC TENV TEFC TEFC
kW
Above 200 kW TEFCWFRI TENV TEFC TEFE WRI

Table 10.36.: selection of motor environmental protection

TENV: Totally Enclosédion-Ventilated

TEFC: Totally enclosed fewoled

WPRI: Weatherproof, Typd

Motor isolation will be class F with temperature rise class B. Service factor will be
1.15

WP type motors will have space heaters to avohdensations.

@o oo

T a
CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 19 of 81



tenova®

® Each power motor equal or greater tha6 W will be provided with two (2) RTD
installed in each winding; power motors equal or greater than 90 kW will be
provided with one (1) RTD in each bearing. All RTD units viRIF©e0.

® For outdoor installation motors greater than 18.5 kW space heaterbavill
provided (120VAG 60Hz)

® Power motors greater than 370 kW will include surge protection and vibration
switches. The main terminal box will include capacitors and solid statatiaib
switches with 420 mA transducers, as requested in the data sheets. These
vibration switches will be used to detect bearipigpblems.

® These motors will b€remium efficiencyype, in particular motors up to 370 kW
and NEMA A o B design. Theil faad efficiency will comply with the values
indicated in NEMA Premium Specification accordingl@1-2003.

Uninterruptible Power System (UPS):

® Critical systems such as PLCs for process areas, Substation Supervisory and Control
System, etc. will be equipped with redundant power supply and static transfer
switches to transfer the load without disarming the netwasistem.

® The UPS will be usegexifically in electrical services requiring 100% of service
security and without any type of system breakdowns. The installation will be
mandatory in centralized control systems or DCS and instruments and processes
control installations. In any case, thise of this equipment will be determined in
the project, according to their particulapplication.

® UPS systems will be solid state type. Its design will include all the components
necessary to make a completgstem.

® UPS system will include theatdier, inverter, batteries, isolation output
transformer, static bypass switch and panel board. Transformers will be dry type,
nominal power 2.5, 10 or 15 kVA, as required. UPS batteries will have autonomy
of 2 hoursminimum.

® The UPS design will inde protection devices, breakers, filters, instruments and
alarms to ensure the equipment integrity and high service reliability. It will also
include a manual bypass switch to allow maintenance tasks without operation
interruptions.

® The UPS must bezed to feed other electronic equipment like PLC, DCS. The UPS
must also be sized to withstand starting currents of loads as well as their harmonic
components.

Dry Transformers:

T a
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Transformers will be designed, constructed and rated in accordance with UL, CSA,
NEMA, ANSI, IEEE, and OStdAdards

Typicalperformance data must be submitted for approval on all transformers.
Factory tests must be made in accordance with the latest revisions of ANSI Test
Code C57.12.91 for Dry Type Transformers. Performance data provided must
contain but not be limited to:

(a)No loadlosses.

(b) Full loadosses.

(c) Polarity and phas®tation.

(d) Impedance at referendemperature.

(e) Efficiencies at 25, 50, 75, and 100%ad.

(f) Regulation at 100% and 80% poviaator.

(g) Audible sountevel.

(h) Dimensions andeight.

(i) Applied potential test. (j) Induced potentiaist.

(k) Excitatiorcurrent.

() IR, IX, and 1Z percentages.

(m) Reference and ambietgmperature.

Core and windings will withstand any effort produced by stointuit currents.
Transformers wilhot release gases and will not have risk of explosion. The risk of
fire will be kept at its minimuntevel.

Tap changer will be located on primasige.

Transformer enclosure will be UL/NEMA Type 2 and UL 3R.

Batteries & Battery\Chargers:

Batteries will be stationery type, maintenance free;Glil type. Battery container

will be sealed type, heat and strokes resistant with transparent plastils.

Batteries will be provided with seffupport battery charger with automatic and
manual control. The charger will completely recharge the batteries without
overload during its operation and keeping drainable current according to batteries
loadcurve.

Distribution Centers (DC):

The DC must be metal enclosed, manufactured according to NEMA 12 construction
with withdrawable air circuit breakers type. Main bars will be high conductivity
copper, rectangular cross section without edges and covered withhiygnoscopic
isolating materl, flame retardant and ozonesistant.
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® Circuit breakers will be operated by stored energy spring for the opekingrgy

for closing will be provided through and electric motor and manually with a
breaker handle. All circuit breakers will include a solid state protection device
incorporated in the breaker with the following independent adjustaiperations:
Opening due taverload

Instantaneous opening due twvercurrent

Time delay opening due twvercurrent

Instantaneous opening due to groundercurrent

Time delay opening due to groundercurrent

Additional external protection relays to circuit break@otections will not be
considered. Closing and opening operations will be made electrically and will also
pushbutton stations be provided for local closing and opening and remote closing
and openingoperations.

® A 10% of spare space is required.

@o ocooo

Switcdhboards:

® Lighting and instrumentation switchboards will be designed to operate at full load
and will be NEMA 12 manufactured with molded case circuit breakers. Outlet
feeder circuit breakers will be provided with differentmabtection.

® In lighting switchboards each circuit breaker will be sized 1.65 times bigger than
the load to befed.

® Each board will have a 15% of spare space and 10% of equipped spares.

AuxiliaryOutlets:

® Receptacles for welding machines will be three phases, 480V,46pdes 3
phases + ground differential residual included. Each receptacle will serve an area
with a coverage radius of approximately 50m.

® General use receptacles will be single phase, 120 V (phase + negrivaindg).
Each receptacle will serve an areith a coverage radius of approximately 15 m.

Bus Ducts:

Bus ducts will be used when current is equal or higher than 22000

Bus ducts will be designed based in NEC, Article 364, ANSI/J1989/Busvays
and Associated Fittings, NEMA B1888Busway.

® Bus ducts will be compact capsule shape type and will be circular or rectangular
shapetype.

T a
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® Copper or aluminum bus ducts will be designed for a maximum temper
increase of 50°C at ambient temperatwi&40°C.

Bus ducts protection degree will be NEMIA

For altitudes over 1000 m., the manufacturer will have tera the current and
voltage at the moment of designing tlaict.

10.1.1.5Grounding & groundingyrid

® Grounding connection systems will consist of local grounding grids for different
areas where wi be connected to ground all electrical equipment. Local
distribution substations and electrical rooms will have their own local grounding
grids interconnected through guard wires or others, mostly when soil
characteristics are high resistant, which allmobtain better possibilities of
ground connections.

® When required, due to high resistance soils, chemical products and special
additives will be used to improve soil conditions complying with grid resistance
values and safety voltages. It will bdfilled final resistance values of combined
grounding grids, established in standards. It will be considered the following
criteria:

o Low version grounding grids with resistance lower than or equal to 5 ohm and with
step and touch voltages lower than calatdd safetyalues.

o Mediumvoltagegroundinggridswith stepandtouchvoltagedowerthancalculated
safetyvalues.

® |If necessary, grounding connection designs will comply with stated in ANSI/IEEE
80, IEEE Guide to Safety in Alternat®grent Substation Grounding Standard and
other national standards indicated in previgoaragraphs.

® All equipment such as transfimers and motor control center will be individually
grounded with a copper wire and sized to be connected it directly to grounding
systems through thermal welidnctions.

® All metallic structures will be connected directly to the grounding system as well as
electrical trays and racks. Cable trays will be routed by a bare copper wire which
will connect them every ten (10) meteapproximately.

® In order to protect people gainst indirect contacts, neutralization and differential
protection methods will be used. The neutralization method will be achieved by
connecting the equipment cases to neutral through an auxiliary conductor. The
connection of this conductor to neutralilvbe made at the starting point of the
protected installation (panels and low voltage boards grounding connection or
transformerneutral).
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® |t will be mandatory the use of differential protections in those boards fee
power outlet circuits.

® Designs of grounding grids must obligatory be made after earth resistivity
measurements and geelectric analysis to determine soil composition and
characteristics and finally, grid resistance calculation according to the geometry,
determining comple¢ and correct fulfillment of grounding resistance, step and
touch safety voltage values all.

® Earth resistivity measurements will be achieved through Schlumberger or four
electrodes methods. This information will be processed through Modbesllana
method comparing collected data with pattern curves to earth land composition,
layers, thickness and resistivity; and then perform grounding grid calculation. It will
also be accepted the use of software for earth resistivity calculation and layers
thickness.

® Grounding grid calculation will be made with phase to ground short circuit current
values under the most unfavorable conditions of current magnitude and fault
duration corresponding to effective expected time for failatearance.

® Grounding grids will be made using N° 250 AWG bare stranded capper

Connections to grounding grid will be made using N° 2/0 AWG, 19 threads of Class

B (ASTM B8) soft copper conductors.

Grounding grid buried connections will be made with thermaldyenctions.

Local grounding grids will be interconnected through duct banks installation and

distribution lines. If possible, peripheral metallic structures of each building will be

connected to thigrid.

® For those grounding grids used to ground instrumentation installations and
process equipment controls the recommendations previously stated will be
followed. Regardless of the previously stated, recommendations and conditions
suggested by manufacturers asdppliers of PLC and DCS will prevail without
compromising validityvarranties.

® All buried connections will be of thermal wetlgpe.

10.1.1.6 Surgearresters

® Surge arresters will be installed to protect equipment and installations against
over voltagegenerated by lightning which could propagate electromagnetic
waves through the installations, as well as over voltages which could be generated
from energisation or deenergisation of overhead lines oables.

@ |n distribution systems, it is mandatorlge installation of distribution type surge
arresters in overhead lines and in medium voltage switchgears. Surge armgsiters
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be installed in those places where an overhead line changes to an under
cable, or where two equipment are connected to a medium voltage overhead line.
Surge arresters designs and tests will comply with what stated in ANSI/IEEE
C62.111999, MetalOxide Surge Arrester for Alternati@urrent Power Circuits, e
IEC 60099 Ed. 2.62004, Surge Arresterdart 4: MetalOxide Surge Arrester
without Gaps for A.C. Systems Standards.

® Selection and application of surge arresters will comply with what is stated in
ANSI/IEEE C62:2997, IEEE Guide for Application of Md&@adide Surge Arrester
for AlternatingCurrentSystems.

® Main topics to be considered in protection designs agamvstr voltages are the
following:

0 Phaseground surge arrestersonnection.

o Grounding connection characteristics of power electrigyatem.

o Consideration of zinc oxide (ZnO) surge arresapdication.

0 Minimum main parameters to be considered in surge siee selection will be the
following:

0 Vm, System Maximum VoltagkV).

o Vco MCOV, Maximum Continuous Operating Vol(ayg.

o Vr, Nominal VoltagékV).

o In, Discharge Nominal Current (kA; 8/2£).

o Energy absorption capacity, Single Impulse Energy Capékiliky).

0 TOV, Temporary Over voltaggy/).

10.1.1.7 Lightningprotection

® \When necessary the installations to be protected against lightning taking into

account area keraunic levels will be ttadlowing:

Overhead powelines.

Metalliccolumns.

High Buildings

Metallic Structures, igeneral.

All installations that, due to their characteristics are exposed to lightning from

electrical storms, will consider protection systems with three basic parts which will

provide the low impedance grounding pathquired

o0 Interception system or lightning arresting systeatso known as air terminailsto
ground lightning through Franklin bars, Faraday cages or guard conductors. These
will be installed over the highest points of buildings or structures tpriogected.

o Graunding discharge conduction system must be through conductors. The path to
the ground electrode must be as short as possible,trying to avoid abrupt bends

@oocoo
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getting the lower impedance path. Bends will have a radius bigger than 20cm
consideringhighfrequencywavesproducedby lightningdischargesTogetthisgoal

two independent grounding paths will be designed. Grounding paths will be
separated from eachtber by no more than 30m gossible.

Grounding system by mean of electrodes or grounding grids adequate for
discharging energgissipation.

In addition it will also beonsidered:

Interconnections or links between adjacent metallic structures to kbéem at the
same electrical potential and preventing them from lateral flashing or elextte

In general the protection systems against atmospheric discharges in medium
voltage overhead lines will be done with guard conductor along the line, copper or
aluminum conductors downwards through each line structure and combined with
zinc oxide surge arré=s installed in energized overheédes.

Protection systems against atmospheric discharges will comply with what is stated
in NFPA 780997 standard, Standard for the Installation of Lightning Protection
Systems, especially in material quality satactfor air terminals and grounding
conductors, it is Class | or Class Il, depending on the height of the structure to be
protected, up to 23m or over 23mespectively.

To determine the zones to be protected by the lightning arresting systierfimed

as per NFPA 780 standard like adjacent space to protection system against
atmospheric discharges substantially immune to direct lightning dischatfyes
Rolling Sphere Method will kspplied.
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10.1.1.8Lightingproject

LOCATION LUX
Process Buildings 250
Electrical equipment room 250
Offices, laboratories and meeting rooms 400
Transformer bays 100
Control rooms 500
Yards 25
Walkways, stairs, galleries and hallways 100
Conveyors 100
Substation yards 100
Storage rooms and deposits 150
Storage yards 30
External areas 100
Parking Lots 20
Analysis Laboratories 500
Dining Halls 150
Locker Rooms 150
Restrooms 150
First aid medical clinics 250
Kitchens 150
Cargo and Passenger Elevators 30
Substation Indoor 300
Administrative Office 500
Maintenance Shop 300
Emergency Lighting 100

Table 10.17.: Lighting levels

® For rooms or areas not listed above lighting levels from IESNA Lighting Handbook
will be used. Indoor rooms lighting uniformity levels (Avg. Lux / Min Lux) will be
equal to 2 or better. Outdoor lighting uniformity level will be equal to 4 or better.
Outdoa lighting general areas including storage areas, roads, and parking areas
will have a maximum uniformity level (Max Lux / Min Lux) equal tob&ter.

® Depreciation Factor: 0,75 or 0,65 where the place is very dutysied
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Lighing Systems:

In indoor lighting projects circuit simplicity will be intended and a maximum
estheticefficient compatibility of the system. Fluorescent lighting fixtures in
medium height rooms, watertight fluorescent lighting fixtures for process areas
and electrical roms will be preferred. For higher rooms floodlights with halogen
lamps will beused.

Sodium lighting fixtures with high efficiency long life lamps will be used in outdoor
areas, roads and parking areas. Outdoor lighting system will be controlled by
photocells.

Lightemitting diode (LED) fixtures to reduce maintenance and increase shelf life
will be accepted.

Nominal voltage for incandescent, fluorescent, sodium and halogen lamps and LED
fixtures will bel20\277V.

The project will include esrgency lighting fixtures located in working areas to
guarantee the security of personnel. Emergency escape lighting fixtures will be
installed in closedooms.

Lighting fixtures based on fluorescent lamps will have electronic ballasts and an
emergencybattery in the same fixture. If lighting fixtures use a different type of
lamp, the emergency illumination will be obtained by 2x55 Watt units, fed by
rechargeabldatteries.

Protection Systems:

T a

The configuration of the protection system, sizing of switchgears, incoming and
outcoming feeder circuit breakers will be according to what is stated in single line
diagramdiagrams.

Protection relays will be electronic and multifunction type, with geion

functions and selecting operation curves, ANSI, IEC, IAC y BS142 standards, with or
without integration of electrical variable measurement in the same device. They
will also have industrial standard communication protocols like ModBus or
DeviceNetthrough R$185 communication ports. It will be available aZ82
communication port for device internal parameters set up using a remote PC or a
Pc connected directly to theevice.

Other communication ports will be available to establish links witier protocols
such as Profibus or othersréquired.

Minimum device protection functions to be considerac:

50/51 Instantaneous and time delay phaseercurrent.

50/51N Instantaneous and time delay neut@ercurrent.
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0 50G/51G Instantaneous and time delay residmadrcurrent.
o 81 Frequencyelay.

o 86 Lockoutfunction.

0

27/59  Undervoltage and overvoltagenction.
Measurement Systems:

® Measurement systems to be considered in the electrical power system will be to
achieve two basiobjectives:

o Control and record of electrical systems variables to establish electrical supply
quality performance and how available utilities determined in project design are
used.

o Control and record of electrical systems variables for accounting and financial

purposes, procesdistribution costsand calculationof electricalenergycostimpact

in operationcosts.Theserecordswill be usedasreferenceto checkinvoicingvalues

from the distributorcompany.

Considering the objectives mentioned above, minimum eieat system variables

to be measured will be thiollowing:

Voltages between phases and from phasesdatral.

Phases and neutraurrents.

Active power.

Reactive power.

Active energy.

Reactive energy.

Power Factor.

Range of harmonic components of currents adtages.

Measurements of primary variables will be made through measurement schemes,

based on current and power transformers with 0.5 measurement accuracy class or

better, processed and recorded by the ajpption of digital measurement devices

of standard trademarks and models of common application in indugtiaals.

These devices will be suitable for multiple variable measurerement, histogram

data event records and industrial standard communication pecots such as

Modbus or DeviceNet throught RIB5 communication port. Measurement

devices will also have a232 communication port for device internal parameters

set up using a remote PC or a PC connected directly tdetiee.

® Other ports will be gailable to establish communication links with other protocols
such as Profibus or others, if required. Measurement devices will be installed in
incoming and outgoing feeder cells of medium voltage distribusieitchboards.

#§0 ©00O0O0OO0OO0OO0
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® Power variables will be measured with dedicated digital instruments or will be
included in the system protectiorelays.

Signal & Alarm Systems:

® Signals and alarms of the electrical system will be located in a digital alarm board
in the switchboardsThey will be flush mounted, ISBA operation sequence, 125
VDC and will capacity of open communication protocol, like ModBus or DeviceNet.
The designer will define for each project, the convenience of centralizing alarm
signals in only one location or tlakstribution of signals considering local alarm
panels in each column efvitchgears.

® The alarm panel will be based on luminous and acustic signals. It will have
luminous cells, alarm buzzer and will be supplied with four (4) pushbuttons to
control the following: buzzer silence, alarm acknowledgment, alarm cancellation
and lightstest.

® When sizing the alarm panels, there will be considered the following minimum
alarms:

o Circuit breakers alarm and trip signals, including vacuum failure, spring load motor
failure, control circuit failure and operation and protection relays intefadlire.

o Onload fuse disconnector signals, including open and closed status and fuse
operationsignals.

o Transformer alarm and trip signals, including winding temperature, cooling liquid
level, sudden pressure relay and pressure release ogigeation.

o Summary of alarms and failure signals, and if required, details of specific alarm
signal.

® In addition to previously stated the emulation of alarm signals in control system or
DCS which could be transferred through RTU relays and measurement instruments
by means of a data communicatibus.

Harmonic Distortion & Flicker:

® Electrical system designs with regard to Energy Quality of Harmonic Contamination
and Flicker will comply with national and international standards, in special with
standard:

o IEEBE19 992 Recommended Practices and Requirements for Harmonic Control in
Electric Power Systems.
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As general rule designs will include the necessary equipment to mitigate har
and flicker distortion with sintonized filters to harmonic frequencies which could
be present in the system due to ndimeal loads installation.

Another design consideration corresponds to the selection of equipment. Even
though loads are typically molineal, due to their design characteristics and
manufacturing standards they will comply with maximum harmonic distortion
limits allowed in standards previoustyentioned.

The option of installing only one set of tuned harmonic filters must also be
considered. This set will have two functions: power factor improvement and
harmonicmitigation.

10.1.1.9Electrical material characteristics

Conductors:

Power cables with 90°C operation temperature, 130°C overload temperature and
250°C short circuit temperata will beused.

Conductors exposed to oil, grease, solvent, vapors, gas, smoke or other substances
which could damage the jacket of the conductor or its isolation will be selected to

be suitable to theenvironment.

If required, high flexibility cables, Superflex type, according to equiporent
interconnection requirements will besed.

In tunnels, inside the mine and concourse areas it will be considered flame
retardant, free emission toxic gas and free halogeaterial emissiorcables.

Power and control cables will be Armor protection.

Medium VoltageCables:

Medium voltage cables will be high conductivity copper type, 5, 15 and 35 kV class,
with XLPE cross linked polyethylene isolation with screen angaeke&t and

Armor, 133% isolation level. If high flexibility is required Ethylene Propylene
Rubber (EPR) will lzEcepted.

Multi core cables up to 250 MCM and single core cables up to 350 MCM will be
used. For cross sections cables greater than 350 M@Mor more single core

cables will be used pgrhase.

Cables will be specified with a minimum isolation of 133 percent.

Low VoltageCables:

T a
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@ Motor control center and low voltage distribution panel incoming main feeders
will be designed with a 20 percent of reserve capacity over the power required by
the project.

® The minimum cross section for power cables will be #12 AWG, multcopper.
In lighting circuits, the minimum cross section will be #14 AWG.

® Conductors installed inside rooms, mills, storehouses and similar will be THHN /
THHWype.

® Outdoor installed conductors will be copper type, with XLPE cross linked
polyethylene isolation with PVC jacket and Armor for 90°C, weather and sun light
rays resistant. Conductors and cables to be used as power feeders will be copper
multi core type up t®250 MCM and for greater cross sections single core copper
cables will baused.

® Each circuit will have its own neutral, not being allowed to share these conductors
in racks and cablgays.

Control Cables:

® Motor control cables will be multi condtor with cross linked polyethylene
isolation (XLPE) and Armor.

® The minimum cross section will be #14 AWG for control circuits and # 16 AWG for
instrument circuits with analogic signals.

® The minimum wire quantity of conductors will be seven (7) andti-conductor
cables type to be used will be 3c, 5c, 7c, 9c, 12¢,28x,

Conductor Sizing:

To determine the conductor cross sections, three conditions witldresidered:
Sizing by Current Capacity (Permanent Thermal Capacity NOpee&ahtion).
Sizing by Short Circuit Capacity (Thermal Capacity during aCiitooiit).

Sizing by VoltagBrop

Analysed these three conditions, the larger conductor cross sectiobewill
selected.

@oc oo g

10.1.1.10 Electricalinstallations

Outdoor Installations:
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® According to the Project requirements outside buildings would be avoided buried
pipes.

Aerial cable trays to lay wires will bsed.

Heavy duty, hot dipped galvanized steel cable trays with covers wikdxb

The fill rate of the cable trays will be calculated as per the NEC guidelines plus 30%
for future use.

® In the case of cable tray installations involving various levels, the highest voltage
cables will be installed in the lowest level tray. Lowest \g@taables will be

installed in the highest trays. In addition, cable trays will be separated based on
the voltage type and level of the installedbles.

Installation of direct burial cables is acceptable for road and geaegaklighting.
The cable trays in general will be supported by racks for pipstgllations.

-
-
Indoor Installations:

® Hot dipped galvanized rigid metal conduits according to ANSILG8&hdard will
be used in indoor installations. Eventually, for corrosive enviremneconditions
Schedule 80 PVC conduit will be used. Fittings for open air conduits instaidtion
be hot dipped galvanized type. Stainless steel will be used for bolts, nuts, clamps
YR 61 aKSNR dzLJ 2 okyé¢ | yR &Advé&iedo A 33SNJI
type.

® The installation of cable trays is acceptable as long as cables trays have an easy
access to inspection. Hot dipped galvanized cable trays will be used unless cable
trays are installed in corrosive environments where PVC or fiber (H&33) cable
trays will beused.

® PVC or fiber glass cable trays will be flame retardant, halogen free, toxic fume
emissions free, resistant to moisture and chemical products and deformation
resistance due to heat asell.

® A 2/0 AWG bare copper grounding conductor will be installed in the same cable
tray and each cable try section will be bonded to this conductor by means of a
groundclamp.
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Ducts:

® The duct allowable fill area will be according to Nig{Listment factors for 1, 2, 3
or moreconductors:

Number of conductors 1 2 3 or more
Duct allowable fill area 50% 31% 35%

Table 10.18.: NEC adjustment factors

Cable Trays:

® \Whenever possible, based on practical and economic factors, cables will be
installed in cabldrays.

® Heavy duty, hot dipped galvanized steel cable trays willdssl.

® The fill rate of the cable trays will be calculated as per the NEC guidelirsee3Q8tu
for future use.

® In the case of cable tray installations involving various levels, the highest voltage
cables will be installed in the lowest level tray. Lowest voltage cables will be
installed in the highest trays. In addition, cable trays walskeparated based on
the voltage type and level of the installedbles.

Electrical Noise Segregation:
® For noise separation and voltage levels IEEE 518 Guide for the Installation of

Electrical Equipment to Minimize Electrical Noise Inputs to Controllers from
External Sources will hesed.
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10.1.2 Electrical Package Equipment design critg8@86 TARGEDG000-002)

The purpose of this document is to describe the general concepts for the Electrical
Package Equipment Design Criteria for the new, Greenfield Pig Iron Production Plant
project, owned by North Atlantic Iron Corporation, located ortFSaguenay, Quebec,
Canada.

10.1.2.1 ReferenceDocuments

Present document is complementary with following documents:

3786 TARGEDCG000-001 Electrical InstallationsDesign Criteria
3786 TARGEDCG000-002 Conceptual Design Automatieiesign Criteria

Table 10.19.: Electrical package reference documents

10.1.2.2 Electricalrooms

® Accordingo the Projectrequirementsthe electricalroomswill be prefabricatedand
comply with Electrical Installations Design Criteria 3T8&REEDC000-001 POINT
4.9

® Cable entry will be at the top / bottom of the panels to be confirmed in eade.

® Equipment will be dimensioned considering own consumption In additiornéo t
remaining area loads, these charges will be reported in easb.

10.1.2.3Powersupply

® Each control and power room will be fed in 416080 Hz¢ 3 Phase; 3 Wires or
600V¢ 60 Hz- 3 Phase; 3 Wires, according to electricadnsumptions.

10.1.2.4Communicatiors

® Following standard communication protocols will tsed:
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0 Medium and High voltage equipmenEC61850
o [26 ©@2fG1F3S YR YAaOSt f lqW&IBuFCP.S1j dzA LIYSY ( Q

10.1.2.5Lighting

® Lighting fixtures considered in each skids, will include normal and emergency
lighting as indicated in document 37dRRGEDG000n nm a9 f SOUNROI £ L
Desigf NR G SNA | ¢ &

10.1.2.6 Electricalscope

® Supplier will supply all equipment, instruments, asm@ges, junction boxes,
cables, and panels within mechanical packaged equipienhdaries.
Instrumentation devices on a packaged unit will be consistent with the facility in
which the packaged unit will be installed. The associated installation and @ilateri
will meet the same standards as the rest of the facility.

® Equipment will include all the necessary instruments and control panels to assure
the control, indication, alarm and protection, and the different subsystems. All on
d1AR O2yRdzAGA FTYR gANRY3A AyaillttlradAaz2y N
addition, Supplier will provide all engineering and standard documentation
required to design, select, install, connect and calibrate all instrumentation
materials supplied within the mechanical packaged equipment.

® Supplier will furnish all material and equipntevhich is not specifically mentioned
or shown in the specifications but which is necessary in order to provide a proper
and complete electrical and instrumentatisystem.

® Local control stations (LCS) comprised of Stop (mushroom type) and Start
pushbuttons located near the equipment being controlled, to enable-difisight
operation. All motors will have a dedicate@sS.

@ The start button will be operational when the pective drive is selected to "Local'
from the HMI or LOS. The start function will be used for maintenanceestidg.

® Local control boxes will be placed on field, as close as possible to the drives
involved. Conditions of space and ergonomics for e&sgss for Maintenance
People must be considered.

10.1.2.7 Documentation

® The following Data and Documents will be required to equipment Vendor as they
apply at each particular case:
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ITEM DATA, DRAWINGS & CERTIFICATES

1  Exception List

Electrical equipment room

Set of plan and views drawings, with general dimensions and equipment loads.
One Line Diagrams

Installation, operation & Maintenance instructions

Technical Information and Catalogues

Load Summary (including all motor & auxiliary loadsdicating nominal voltage)
Power Transformer Calculations

Estimated Packing List, with overall dimensions and weights per each main item
supplied.

OO ~NOOTDWN

Table 10.110.: list of documents provided by each vendor for the electrical packages
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10.1.3 Mechanical Design Criterig8786 TARGX-DG000-001)

The purpose of this document is to describe the general concepts for the Mechanical
Design Créria for the new, Greenfield Pig Iron Production Plant project, owned by
North Atlantic Iron Corporation, located in Port Saguenay, Quebec, Canada.

Present Design criteria in conjunction with design standards and engineering practices
establish the basi®f the engineering design for mechanical design and mechanical
activities including design, supply, fabrication, erection, inspection, testing and
identification for all mechanical equipment involved in PURE FONTE LTEE project.
This document defines the mimum technical requirements to develop the

mechanical design and mechanical equipment specifications for the engineering
design team and where applicable for external design consultants engaged to
complete design work for the project directly or as pafrtite external design of major
plantareas.

Thecriteriacontainedin this documentmustbe understoodasguidein designprocess,
subject to be changed some of them for a specific application, according to the project
general conception and to standards and codes stated in the Standards and Codes
chapter. Any change must be highlighted in italic or Hofds.

In addition topresent design criteria, there are indicated parameters and special
conditions which must be considered for the execution of mechanical equipment &
installations design.

Mechanical Equipment & Installations must be designed under complete resources
exploii  GA2Yy O2yOSLIiz F20dzaAy3a Ay al F¥Sie F2NJ
energy and process continuity.

10.1.3.1Codes & Standards

All equipment will comply with the requirements of Canadian laws, regulations, codes
and standards. Where other Codes andnsi@ds are used, they will be used in

addition to the above. In the event of conflicting requirements between codes and
standards used, the more demanding will apply. In the event of conflicting
requirements between codes and standards used that are egjdainanding, the
Canadian requirements will apply.

The following organizations will form a part of this specification, to the extent
indicated by references contained within this specification or attachments:
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AABC
ACGIH
ISO
ISA
AGMA
ABMA
AFBMA
AISE
AISI
AISC
ANSI
ASME
ASTM
API
AWS
AWWA
AMCA
ARI
ASLE
ASHRAE
CGA
CICS
CSA
CWS
FM
HIS
HRAI
MSHA
MPTA
NFPA
NFPA
NFC
UL

T a

Associated Air Balance Council

American Conference of Governmental Industrial Hygienists
International Standards Commission

Instruments Society of America

American Gear Manufacturers Association

American Bearing Manufacturing Association

Anti-Friction Bearing Manufacturing Association

Association of Iron & Steel Engineers/Associate for Iron & Steel Technc
American Iron and Steel Institute

American Institute of Steel Construction

American National Standards Institute

American Society of Mechanical Engineers

American Society for Testing and Materials International
American Petroleum Institute

American Welding Society

American Water Works Association

Air Conditioning and Refrigeration Institute

Air Conditioning and Refrigeration Institute

American Society of Lubrication Engineers

American Society of Heating, Refrigeration and Air Conditioning Engine
Compressed Gas Association

Canadian Institute of Steel Construction

Canadian Standard Association

Canadian Welding Society

Factory Mutual

Hydraulic Institute Standards

Heating, Refrigerating and Air Conditioning Institute of Canada
Mine Safety and Health Administration

Mechanical Power Transmission Association

National Fire Protection Association

National Fluid Power Association

National Fire Protection Association

Underwriters Laboratories
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NFPI National Fluid Power Institute
NEMA National Electric Manufacturers Association
NEC National Electrical Code
(published by National Fire Protection Association, NFPA)
OSHA Occupational Safety and Health Administration (USA)
ULC Underwriter's Laboratory of Canada
EJMA Expansion Joint Manufacturing Association
DIN Deutsches Institute fur Normung
JIS Japanese Institute of Standardization
JiC Joint Industry Council
CEMA Conveyor Equipment Manufacturers Association
NOM Normas Oficial Mexicana
IEEE Institute of Electrical and Electronic Engineers
BSI British Standards Institution
SMACNA Sheet Metal and Air Conditioning Contractors National Association
MSS Manufacturer's Standardization Society
ANCA Air Moving and Conditioning Association
CMAA Crane Manufacturers Association of America
FEM Federacion Europea de la Manutencion
IEC International Electro technical Commission
NACE National Association of Corrosion Engineers
TEMA Tubular Exchange Manufacturers Association
TCS Transport Canada Standards Respecting Railway Clearance83)IC E
SSPC The Society for Protective Coatings
Sl International System of Units
SAE Society of Automotive Engineers

Table 10.111.: Applicable standards to mechanical design

Bidder can use any other generally recognized national/international standards,
provided they are equal or more demanding. Bidder will list all standards, regulations
and specifications to be used for design, manufacture, erection and testing of
equipment.

Units used in all the projects documents, reports, technical specifications, drawings,
data sheets and others will be metras per " Standard Practice for the use of
International Metric System of Unitst" Sl (Metric System).
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10.1.3.2Safety

The consideration of personnel and equipment safety in all stages of the project is
priority. EqQuipment must be equipped with preventive devices against accidents.

Personnel Protection:

® Safetyshowersandeyewasherstationswill be designedandspecified Accessibility,
water temperature, supply pressure and indication will be considered to maximize
its effectiveness.

® Thefree spacearoundequipmentrequiredfor maintenancewill be nolessthan 1.0

m.

Vertical ladders, over to 2.5 m high will have protectiaiges.

Platformsandfixed stairwaysrising1.2m overthe floor levelwill havehandrailsand

appropriate access.

® Provision for lockable isolation of piping, hoppers, movable mechanicgiragat
and services for maintenance and/or equipment entry would be incorporated into
the design and layout.

® Personneprotectionguardswould be providedto all exposedmovingcomponents.
Provideheatshieldswherepersonnelkcancomein contactwith hot surfaceg>60°C)
and which are not protected by insulation blanketsgoards.

Noise Level:

® The maximum acceptable compounded noise level for all equipment will be 90 dB
at a distance of ineter.

® Outdoor equipment will be also required toomply with the acoustic design
specifications to assure that the total noise produced is within the acceptable level
in the surrounding area.

® Some equipment (pumps, fans, compressors) may be placed inside of acoustic
insulated rooms and must usgleners.

® Major control valves and motors will require noise emission predictions and would
include acoustiattenuation.

® Acoustic insulation materials will be waterproof, easily removable and robust to
enable regular removal and refitting over the equipment uséfel

Maximum Weight Handled Manually:
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® Equipmentcomponentswhich are requiredto be handed manuallywill not exceed
the maximum weight of 25 kilograms for a single person and 40 kilograms for two
persons. For lifting weights over 40 kilograms, suitable mechanical means will be
provided to preveninjury.

10.1.3.3GeneralRequirements

Mechanical Egipment Design:

Mechanical equipment designill consider:

Low life cycle costs;

Specific characteristics of materials gmoducts;

Design capacity for continuous operation with minimdowntime;

Design calculations will take into account starting of the equipment under fully

loaded conditions after angtoppage;

Selection of mechanical equipment with a proven record in siroparation;

Standardizatiorof assembliecomponentsand lubricants selectedto coverabroad

range of applications in order to reduce warehourseentory;

® Equipment design with maximum shdgbricated components and shep
assemblegackages;

® Equipment, parts and components origin will be, as much as possdste lbcal
supply;

® All equipment and/or materials for the specified service will be new and with a
Supplier guarantee that the spare parts will be available in the future. Prototypes
will be notaccepted;

® Only standard sized components from reputable manufacturers wouklipplied.
Bidder's selected manufacturer would carry stock and distributor servicing near
projectarea.Bidderis advisedthat it is PUREFONTETEE '#itention to standardize
equipment ly selecting appropriate standaejuipment;

® Characteristics of the site, considering climatic conditions, altitude, environment,
corrosion, temperature, traffic and interactions with mobile equipment or people,
andothers;

@ Supplier's guarantees fahe operation, the efficiency, and the mechanical quality
of the offered equipment, according to the desigguirements;

® Theequipmentwill be designedwith dueregardto personnelkafety,environmental
protection, manufacture, erection, inspectioriesting, cleaning, maintenance,
repair and satisfactory operation under specifmhditions;
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® Motor and driven equipment sets are to be integral assemblies in accordance with
PURE FONTE LTEE's specifications and that motor would not be seipaedely.
Best efforts would be made to ship pump/fan/ turbine drivescoupled,;
® Major components, avers, guards and base frames would have readily accessible
eyes and sling points to allow convenient lifting and positioning of the equipment
using an overhead hoist or crane. Use the same material as the parent material for
lifting eyes, alignment padsd all similaattachments;
All units will be expressed in Sl (International Systednifs);

Maintenance access platforms at all drives and walkways for equipment
maintenance, housekeeping, and safety; suspended supports, where practical, for
conveyors in tunnels and galleries to facilitate cleaning; and tunnels with sloped
floors for easycleanup;
® All equipment would be designed for 24 hours, 365 days continuous operation
unless otherwisspecified;

Material containing asbestos will noebncorporated into thevorks;
Equipment containing polychlorinated biphenyls (PCB) will nbetesed,;
Equipment containing Chlorofluorocarbons (CFC) will not toseel.

Equipment Layout:

® Plant areas and equipment modules will be arranged for safety, process and
operation and maintenance requirements. Stairways would be located to
accommodate travel between floor, platform levels and emergengis;

® Equipment would be supplied in assemblies for ease of field installation.
Benchmarking would be used for ease of alignment of components during
installation;

® Walkways and platforms would be designed to allow normal operation and

maintenance traffic flav to proceed expediently from one plant area to adjacent

areaswithout the retracingof pathsasin accordancewith 1ISO14122 parts 1/2/3/4

or agreed equivalent dvetter;

Application of ladders requires the PURE FONTE LTEE's eagmesal;

Monorail or overheadcraneaccessvould be providedto all equipmentcomponents

(> 40 kg) requiring periodic removal for maintenance. Structurally designed davits

or hinges would be provided where mobile equipment is inaccessible and/or

overhead lifting devices are impractical;

® Nonslip sloped floors and drains/sumps wd be provided in areas where there is
a requirement for the collection of chemical spillage and/or wash down of
equipment
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Source®fignitionwouldbe eliminatedor controlledin the presenceof aflammable
atmosphere Wherepossibldocateelectricalswitchgearoutsideof classifiecareas;
Informationwouldbe providedfor handlinghazardousubstance the Vendorbid
response.

10.1.3.4Mechanical equipmentequirements

Pumps:

Description: Pumps receive potential energy and transform part of that emnetaqy
kinetic energy and pressure, moving the pumped fluid from one poianhtiher.

Pump specification will require the maximum standardization as posaiblading

the maximum utilization of the same type of pump, coupling, base mounting and
motor.

All moving parts of the pumps will have removable metaili@ection.

All pumps will be accessible by either a mobile crane or a hoist to assist pump and
drive maintenance and operation.

The rated operating point will have a flow equal or near the Best Efficiency Point
(BEP), a sizing of-#0% of the BEP will lzEceptable.

Thepressurencreaserom the rated operatingpoint to the shut-off will be between
5%and20%.Forpumpsoperatingin parallel,the pressurencreasewill be between

10% and 20%.

The pump's driver will be sized and rounded up to the next standard existing
diameter becoming bigger than the design calculated diameter. Motors will be
selected for the maximum flowate.

The pumps will be a plot system curves using the above ctddulalues, on an
appropriate manufacture's curve and determine the maximum datyditions.

The selection of the pumps will have a calculation of available kilowatt (kW) power
and plot onto the manufacture's head curves. Check possible contingertbg in
pump from curves when the pump is operating at maxinfiow.
Thepump'sconnectionsfor suctionanddischargewill be flangedandin conformity

with ASME (ASME/ANSI BlStandards of Pipes arkittings).

Pumps will be, whenever possible, directly driven by the motor and have couplings
in the manufacturer'sstandard. Whenreductionspeedis required,vendorwill size,
supply and assemble the entire set of direct drivggearboxes.

All pumps will have relfesystem.

Agitators:
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Motor power will be not less than 125% of calculated spafuer.

Gear reducers and couplings will be designed with a service factor of 2.0 and sized
for 100.000 hours of continuousse.

® The first critical speed of shafts will not be less than 150% of maximum operation
speed.

The torque protection system will Héted as specified by vendoequired.

Roller bearings will have lubrication with oil bath and be fitted with oil lewetrol
device.

® Roller bearings will be designed to operate at least 50.000 hours under nominal
conditions.

All dynamic moving parts must have metatirotection.

Mechanicakealsmustbe ableto be replacedwithout removalof shaftor drivetrain

and shafts will be made in the number of sections required for easy maintenance
reasons.

Blowers & Compressors:

® Blowersareusedto providethe flow of the gasand Compressorare usedto provide

the increaseof the gaspressure Thecharacteristic®f the bloweror the compressor

can have a profoundly variation depending on the application type which is
intended.

Compressors for instrumentation air will be foée.

The design, construction, operation, inspection and tests will be according to API
Standard 672 kstrevision.

All dynamic moving parts must have metatliiotection.

Roller bearings will be designed to operate at least for 50.000 hours under nominal
conditions.

The blowers and compressors will have individual acopsbiection.

The Bowers will be designed and manufactured for heavy service according to the
operational requirements of the process.

Fans:

® Operating points of the fans will be below the 80% of the maximum static pressure
on the performancesurve.

Thefirst criticalspeedwill be not lessthan 130%of fan speedat rated performance.
Fanswill beindustrialcentrifugaltype. Theywill be heavyduty equipmentof proven
design.
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Impellersfor the fanswill be a singlethicknessweldedconstruction,determinedby

the Bidder.

Impellerswill be staticallyanddynamicallybalancedon the shaftprior the shipment,

in accordanceavith ANSI52.191999(r2004)standardfor balancequality of rotating

rigid bodies.

Impellers and shaft will be thermally stress relieved prior to finachining.

Bidderswill supplya singleinlet boxarrangementor exhaustfan andfan casingwill

be horizontally split for impeller and shaft removal without disturbing duct
connections.

Fan casing will be completed with heavy duty, air tight, quick opening inspection
and dean out doors located on the scroll in the opposite side of the fan discharge.
Inlet box will be provided with a similar inspectidaor.

Dampers for fresh air fan will be provided with a Variable Inlet Vane (VIV) type,
located at faninlet.

Dampes for exhaust fan will be of muparallel blade type located at inlet box
opening.

Damper actuators and linkage will be sized to deliver 3 times the maximum
calculated damper operatingrque.

Mechanical Power Transmission:

Power transmission is the transference of power from its generation place to another
one where it is applied to perform its work.

V-Belt Drivers:

T a

Belt Drivers will be designed to transmit the design torque and the motor starting
torque.

Ingenerd, V-BeltDriverswill be avoidedin equipmentdemandindhightorque (over

75 HP) and in highly dustymospheres.

Theminimumand maximumnumberof hellsper driverwill be 2 and5 respectively.

For multi belt drivers, matched sets will be used.

The drive ratio for belt drivers will not exceed 3:1 for general applications and 2:1
for pumpdrivers.

V-BeltDriverswill be limited to applicationsrequiringspeedreductionratiosof less
than 6:1 and belt speeds of less thanr@k.

Minimum aic of contact on smaller sheave will be 120°C. Drive and driven sheaves
and sprockets will be installed with a minimum of overhang onstinet.
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® Nonstock profiles will be avoided. The preferredB¥It profile is 3V/5V/8V style
and driver ratios will be selected so that standard pulley sizessed.

Roller Chain and Sprocket Driver:

® All components will confon to ANSI/ASME B29.10893 (Precision Power
Transmission Roller Chains, Attachments Spdbckets).

® Standard roller chain and sprockets will be rated for steady loads with a minimum
service factor of 1.2 based on driver nameplate poveing.

® All chain drivers will be enclosed in a dust freetigiht casing with seals, oil filler
cap,dipstickanddrain plug. Thecasingwill be splitalongthe centerlineof the main
sprockets, and fitted with inspection doors for giirockets.

® Chain drivers will be arranged such that the tension side of the chain is on the
bottom and both the tension and slack sides of the chain are at no more than 45°
from horizontal.

® Drive ratios will be selected so that standard sprocket sizes are usadmum
sprocket ratios will not exceed 3:1. Minimum wrap angle will not be lessihan

Drivers and Shafts:

® All shafts will be provides with all components and parts according to the
manufacturing's standard design, for example, motor eedlicers

® All drivers and shafts will be designed using the ASME/ANSI for the torque
transmission, the type and the lodelvels.

® Driverswill be designedsothat the temperatureof lubricantsand componentsdoes
not exceed manufacturer's desigmits.

® Shafts and rotating assembly will be designed so that the operating speed is above
or below the critical or first harmonic speeds by at least 20% of the cspesid.

Speed Reducer and Gears:

® Speed reducers and gears will be manufactured, toelgiosed, built, tested and
rated as specified by AGMA Class Il standard-2A0C&Rs#\7.

® Speed reducers will have cut tooth gears, rolling contact bearings and seals of
appropriate design on shaft extension for dirgicated.

® Gear quality will be suitable for headyty applications and will be designed for a
service life greater than 100.00®@urs.
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® Separate motor and gear reducer type drives are prefé In general, drivers wi
be direct connected type using induction type electric motors with couplings and
gear reducers.

® All speed reducers and gears elements in continuous service will be rated in
accordance with a minimum service factor of 1.5, based on the driver nameplate
horsepower and 24 hoursperation.

® The thermal rating will not be less than the motor nameplate power rating. Service
factors for applications where extreme repetitive shocks occur, or where- high
energy loads must be absorbed, will not be less than

® Right angle, parallel shaft, and concentric shaft gear reducers are acceptable.
Compactness of design, right angle shaft mounted or foot mounted reducers are
preferred for belt conveyors and feeders. Worm gear reducers widhMoeled.

® Gearboxewill befitted with an oil levelindicator, positivelocktype oil filler cap,oil
drain, magnetic drain plug and removable filtered air breather vent. Casings will be
designed so that internal access is possible without disturbing the shafts or the
bearngs.

® The sealing systems for shaft extensions will effectively retain the lubricant in the
housings and resist the entrance of abrasive dust and water. Taconite seals
(labyrinth type).

® Fabricated gears cases will be stress relieved befaehining

® All speed reducers thermal rating will be ratechstordance with AGMA standards
and will not be less than the mot@ower.

® All enclosed gears will be protected in lubricant dushgpment.

Coupling:

® Shaft couplings for direct drive equigmt will be of the atmetal and heawduty
flexibletype.

® Flexible elements, in couplings, will be removable without disassembly of other
drivingcomponents.

® All couplings will be grease free unless specifically required by design and will be
compete with keyways and tapered hubs with split compression tygghing.

® Coupling will be selected in accordance with the manufacturer's recommendations
based on the nature of the driving and driven torques, with a minimum service
factor of 1.5 appliedo the rated motor torque or braking torque, whichever is
larger. The service factor for couplings will not be less that 1.5 (2.0 for fans and
agitators), based on the drive nameplate mopmwer.
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Fluid couplings will be extended delay type when specified on the data sheet
couplings will be capable of 5 equally spaced stigd per hour at maximum design
load.

Controlled torque couplings to prevent damage to the motor in case of equipment
stall, will be considered whergpplicable.

Any coupling alignment rejected will be-adigned by the Contractor until the
measurements will be within the requiregdlerance.

Couplings will be aligned such that parallel and angular measured errors at the
coupling periphery do not exceed the manufactureesommendations.

Coupling halves will be aligned where the peripheral and angular differences
betweenthe couplingsdlangesare measuredasthe shaftsarerotated through360°.
Peripheral and angular readings alignment will be taken at 0°, 90°, 18@78ahd
These measurements will be taken at the opposite extremity otthglinghub.
Flexible couplings will bergvided for all drivers, except-Belts and ChaiDrivers.

For fluid couplings, the fluid of the each coupling will be recommended by the
manufacturer and approved by the owner. The approved fluid will be suitable for
the particular duty and ambient calitions. The amount of fluid used will be
adjusted in accordance with manufacturer's instruction before and during start up,
to produce the required torqueapacity.

Bearing and PillovBlocks:

T a

Bearings will be selected by the equipment manufactufer each specific
application. If possible, bearings will be standard type sind.

Bearingselectionwill be in accordancewith the Anti-FrictionBearingMlanufacturers
Associatior(AFBMA/ANSI).

Operating temperatures for oil or grease in bearings will not exceed the bearing
manufacturers recommended for any particular application and its specified
lubricant.

All bearings will be at least; dusght, re-greaseable, sefligning, antfriction
roller bearings of the mukcylinder, spherical or tapered roller type, selected to
provide industry standard or applicable code Lif

The L10 life will he calculated for the maximum speed and radial and axial loads
resulting from rated motor poer. The equipment manufacturer will indicate
applications where standard equipment does not meet industry standardifel0
Where exterior bearings are applied, bearing seals will be a multiple labyinth
piston ring type to protect the bearings frodust and watemtrusion.
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Doublesealarrangementwith a specialcapthat includesgreasechannelsagrease
fitting andapurgehole (greaseourgetype seal) will be usedin outdoor applications

or dirty environments.

Ballor Rollertype antifriction bearingswill be providedunlessspecificallyapproved

by the Engineer.

Bearings in plumber block type housings will be sphericabsigliingtype.

All bearings will be mounted on tapered adaptor or withdrawal sleeves unless
otherwise approved by th&ngineer.

Unlessotherwisespecified externallymountedbearingswill be housedin cast,split

type housings for shafts up to and including diimeter.

Nondriving shaft ends will not protrude through housings and will be blanked with
a closureplate.

Where zero speed sensing is required, the shaft will externauigh thebearing.
Bearing tolerances will be as per the ANSI/AFBMA, equivalent tolerance class
ABEC/RBEEor Class 2, as appropriate, unless noted otherwise in the equipment
specification.

Tanks:

T a

In general, tanks for liquid storage will berircal or horizontal cylindricaype.

Steel tanks will be designed and built in accordance with APl 620 and 650 standard
and potable water tanks will be designed in accordance with AVsiatAdard.

Storage Tanks will have a corrosion allowance of 3.2 mm for steel unless otherwise
instructed.

Design pressure (12F Tanks) will be 7 kPag for tanks with a storage capacity of less
than 64 m3, and 3.5 kPag for tanks with a storage capacity of upr@880

Tanks will be designed with a minimum 10% freeboard for surges. Overflow will be
designed for 150% of combined inflow capacity, and routed to the floor, which will
be sloped to a sump drench.

Tanks not designed for flooded condition will b®tected from an overflow

situation by the provision of an overflopipe.

Tank materials will be specified on individual data sheetsdaadings.

Tankdesignwill includeall baffles,nozzlesyents,drains,lifting andgroundinglugs,

stairs, ladders, platforms arglardrails.

Each tank will be supplied with two 750 mm access openings, one on top and one
on the tank side with centerline 1,200 mm above grolscel.

Tanks will be fitted with a cleaout nozzle to allow conlpte drainage ofank

Corrosion conditions imposed by the content or the atmosphere must be
consideredfor the selectionof the thicknessplatesand the steeltype to be used.
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Unless different indicated, it will be manufactured with carbon steel AST3@ &
equivalent

® Pipes, flanges, bolts, nuts and couplings will be constructed in accordance with the
respectiveASTMandANSEktandardsForexemple: ASTMA-106,ASTMA-105,ASTM
A-193, ASTM A94, ANSIR6.5,etc.

® Tanks will be vented or rupture disk equipped to y@ert vacuum damage when
drained or it will be designed for full vacuisarvice.

Expansion Joints:

® Expansion joints are systems operating at other than ambient temperature will be
analyzed for thermal expansion/contraction requirements. Expansiotsjowil be
located to minimize compounchovement.

® Expansion and/or vibration isolation joints will be installed between fans and
ductwork and majoequipment.

® These equipment will be provided with metallic bellows, internal linings, insulating
cushon, beveled ends for stub welding with the ducts, fixation bars for maair
transport. Eyebolts will lift theassembly.

® Bellows would be designed to allow their deformation with the minimum stress,
with a sufficient number of metal sheets in orderhave higHlexibility.

Heat Exchangers:

® Heat exchangers will be designed, manufactured, welded, tested and inspected
accordingo ASMHEBoilerand Pressure/esselCode)and TEMA(TubularExchanger
Manufacturer Association) aquivalent.

® Therequirementsof ASMEand TEMAcodesor other regulationswill be considered
as the minimunrequired.

® These equipment will be adequate for specified operation conditions and will have
the necessary facilities for maintenance and structure repairs ldgddrs,
platforms, monorail beams amathers.

® Pipeswill be seamlesandits thicknesswill be accordingo pressure(inlet andloss)
and specified operatintemperatures

® Thetemperaturefor the determinationof allowablestresson bolts, studs,nutsand
gaskets will be the same of their respectiiange.

® For heat exchangers with more than one shell in series, different design
temperatures will be established for each shell according to their operating
temperatures.
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® Fa all parts contacting both fluids the choice of material will be based on the
corrosion characteristics of both fluids and on the following temperatuiteria:
® Both fluids with minimum design temperature higher than 15°C, the temperature
for material selection is based on the temperature of the hotfest,;
® Oneof the fluidswith minimumdesigntemperaturelessthan 15°Cthe temperature
for material seledbn is based on the temperature of the coldésid;
® The temperature for material selection is based on the design temperature of
component.
® Carbonsteeltubesseamlessvhenusedfor corrosiveservicesor temperaturesover
200°C, will have the following tests as additional requirement in accordance with
ASTMA-214:
0 Susceptibility corrosiotest;
o Eddy Currentest.
® The main flanges will be designed in accordance with ASTM B16.5 standard and
related among the typebelow:

o Neck flange: welded neck flange of forged steel can be used at any pressure
class andliameter;

o Slipon flange: slipn flange of forged steel can be used for pressure classes
between 150 to 300 and any diameter. The glip flange cannot be used
when the corrosion allowance is ovendn;

o0 Ring type flange: ring type flange made of forged steel seamless will be
selected for design pressure up to 290 psi (equivalent 20 bar or KR&)0

® Forged steel flanges having all dimensions exactly accordingSTM B16.5
standard are accepted for working pressures and temperatures up to the limits
established in this specification, without spe@alculations.

® The flanges with any other dimensions or construction system must be calculated
by ASMEode.

® Thetubesheetsmaybe forgedor manufacturedfrom plate. Theforgedconstruction
will be preferred and, if the tubesheets are made with welded plates, the weld will
be subject to full ultrasound and-Raytest.

® Expansion joints con only are used when defined by specific study and its use is
prohibited in the lethal service situations and in equipment operating with gas at
pressure exceeding 36@3i.

® The expansion joint will be prgtretched during assembly iorder to reduce the
stresses in the joint when the exchanger stants

® All body welded joints will be inspected with fulR&y, magnetic particle and
penetrating liquid, including the welds of the bellows with thady.
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® All external body will have an excess in the threaded length equal to the thickness
of the nut after tightening. The excess in the threaded length enables use of bolt
tensioning devices duringghtening.

® Except when otherwise specified, the joints &k heat exchanger girth flanges will

be selected accordinip:

o For pressure class 150 and 300, with design temperature between 0°C and
250°C: non asbestos plain face carbon steel double jacketed gasket type for
tongue and groovélanges.

0 Forpressureclassi50and300,with designtemperatureunder15°Cand250°C,
or pressure class 400 and 600 for any design temperature: non asbestos plain
face austenitic stainless steel double jacketed gasket type for toagde
grooveflanges.

0 For pressure classe®® operating with gas or steam or pressure classes 900
and higher, for any design temperature: solid metallic joint for tongue/groove
face flange or tongue/groove with nubbin face flange. In this case, the joint
material will not form galvanic pair with ¢éhflange and its hardness will be 30
Brinell Hardness less than the hardness of the flange face. The following
maximum hardness values show values related to joiaterial:

Joint Material Maximum Hardness

Carbon Steel 90
Alloy Steel 1 a 5% Cr 130
Stainless Steel 304 or 316 130
Stainless Steel 304L or 316 L 110

Table 10.112.: Joint material hardness
Pressure Vessels:

® Pressurev/esselwill be designedmanufactured tested andinspectedaccordingo
ASME (Boiler and Pressure Vessel Code), last edition and the requirements in this
specification.

® The requirements of ASME standard will be considered as a minimuevantual
local regulations applicable to the supply willlespected.

® Speciftations criteria to the materials for vessetsmponents:
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Class of the Basic Vessel Material
vessel part
considered

Carbon steel Carbon steel for low Alloy steel, stainless steel 4
temperatures non-ferrous metals

I Same shell material Same shell material Same shell material

1 Same shell material Same shell material Material with the same "P

Number" of the shell

material
Il Same shell material Carbon steel for low  Material with the same "P
temperatures Number" of the shell
material
\Y Materials specified Materials specified in Materials specified for eact
for each case each case case
\% Carbon steel of Carbon steel of Carbon steel structural
structural quality structural quality quality
Vi Carbon steel of Carbon steel of Material with the same "P
structural quality structural quality Number" of the shell
material

Table 10.113.: Vessel material specification criteria

® Materialclass:

o Class l:Parts of the wall pressure vessel in contact with process fluids (shells,
covers, nozzle neck, among others) and other pressurized parts in conitact
the procesdluids (tubesheets)Thisclassalsoincludesweldedinternal parts of
the vessel gbmitted to main efforts like rings, plates and others supporting
elements of trays, grids, internal covers, among others. This class also includes
the reinforcements (any type) of the openings on the wall pressassel.

o Clasdl:Partsof the wall pressue vessethat arenot in contactwith the process
fluids, excepting the reinforcements of the openings (included in Class 1),
external reinforcement, vacuum reinforcement aathers.

o Class lll:Internal welded parts in the vessel, but not submitted to main efforts
(baffles, deflectors, vortekreaker and others). External welded parts in the
vessel, submitted to efforts in operation: supports of any type (as for example,
skirts, columnscradle and others) and elements to supports (as for example,
ladders, platforms, external piping and others). For the supports, this class
includes only the parts of the supports directly welded on the vessel or very
closeto it. Otherpartsof the suppats, not directlyweldedon the shell,canbe
classified in groupy'.

o Class IV:Internal disassembly parts (not welded on the vessel), as for example,
trays, bubblers, grids, sustaining beams, distributors athers.
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o Class V:Parts of suppe of any type not included in Classes Ill and IV. For all
the parts of this Class the design temperature is always the environment
temperature.

o Class VI:External parts, directly welded on the vessel, but submitted to efforts
only in assembly, maintenancdisassembly and other situations. For all the
parts of this Class the design temperature is always the environment
temperature.

® All pressure vessels designed according to ASME standard, including its supporting
structures, will be checked for the following conditions: assembly, test, normal
operation andshutdown.

® Stressfforts, allowablestressesaandthicknesseshat will be consideredor eachof
the conditions are detailed in the tablelow:

o Note I: includes shell and welded accessories; excludes external and internal
removableaccessories.

0 Note 2: efforts caused by wind have not to be considered designing horizontal
vessds, however, it will be considered in their foundations and structures
design.

o Note 3: includes removable internal accessories; excludes internal or external
insulation and externaccessories.

o Note4:includesremovableinternalaccessoriesnternal or externalinsulation,
external accessories afuping.

o Note 5: in special cases in condition Ill, it may be necessary to consider the
simultaneous effect of other acting loadings, such as thermal dilatation of the
vesseiltself, thermaldilatationsof piping andother structuresconnectedo the
vessel, fluctuations of pressure, dynamic efforts caused by the movement of
internal fluids andvibrations.

o0 Note 6: for parts that have their thickness reduced during the manufacturing
process, the minimum expectetitkness will beonsidered.

o Note 7: the admissible longitudinal compression stress for all loading
conditions, for vessel and supporting skirts will be determined according to
ASME standard.
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Allowable membrane

Condition Loadings stresses under traction ~ Thicknesses
(note 7)
> Consider: Admissible stresses from Nominal
g A selfweight of the vessel (notg); norm table for vessel  plates
w f Efforts due to windaction; material at the ambient  thicknesses
% temperature, with an (note 6)
1‘:, increase of 20%.
Consider: The maximum stress ~ Nominal
fInternal pressure of hydrostatic cannot exceed 80% of thicknesses or
test; material yield stress at the corroded
f'Weight of vessel completefiled  environment temperature. thicknesses
B flwith water (notel); For nonpressurized parts, (note 6)
= Al dead loads supported yessel  the basic allowable stres:
v fiduring the test (notes); can be increased 33,3%
Consider: Allowable stresses from Corroded
flInternal or external design norm table for vessel thicknesses
- pressure at desigtemperature; material at the design  (note 6)
o {Fluid weight at the operatiolevel;  temperature, excepting
> TVessel weight; below section that
S fAll dead loads supported by the established supporting
2 o vessel(notet); skirt.
Y g { Efforts due to wind action (not);
Consider: Admissible voltages of the Corroded
§ flInternal or external pressure at tables of the norm for the thicknesses
®) designtemperature; material of the vessel at (note 6)
E TVessel weight; the design temperature
= fAll dead loads supported by the  Wwith the addition of 20%.
2) vessel (noted);
g f Efforts due to wind action (not2).

Table 10.114.: Vesse material characteristics
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® The maximum admissible operation pressure to be indicated on the identification
plate will be calculated based on the nominal thickness of the plate, under
conformed and cored condition. The maximum admissible operation pressure will
not be limited by theeinforcements of thenozzles.

® Allthe connectionswill be flangedtype. Drillingwill complywith ASMEhorm for the
pressure classpecified.

® Flangesvith up to andincluding24” will complywith ASMEB16.5standard Flanges
greater than 24" will be in accordance with ASME 16tdridard.

® Themanufacturerof the vessewill supplyandinstallall the lugs,clipsand supports
welded on the vessaurface.

® The nozzles reinforcement will be calculated for the maximum admissible pressure
verified for the equipment sidewall and to resist exteratbrts.

® Foranypressurevessels obligatorythat all weldedjoints of the shelland coversto
have at leastadiographic inspectiopoints.

® For dished heads and other pressed or formed parts, a suitable thickness increase
in the plates will be provided to compensate the reduction of thickness during the
pressing or forming, so that the final thickness of fiméshed part has at least the
value calculated or the value specified in tfr@awings.

® Forstainlesssteelvesselsaand non-ferrousmetals,the minimumcorrodedthickness
will not belessthan2mm. Andthe minimumcorrodedthicknessof removableparts,
parts welded directly on the shell and the angle welded throat wiBioen.

® Unless expressly otherwise specified, the alignment of plates with different
thickness, on the body or on the heads of the vessel will be made through the
internal surfe.

Hydraulic & Pneumatic Systems:

® Allhydrauliccomponentsfabricationandweldingwill be conformingto appropriate
ASME, ANSI and ASTM standard. Bending of pipe and welding of pipe is not
permitted.

® Hydraulic and Pneumatic system will be design for minimal disassembly for
equipment removal and maintenance. Unions or swaged connections will be
providedin tubingat accessibléocationsfor equipmentremovalandmaintenance.

® Hydraulic and Pneumatic system will be permanently supported to eliminate static
deflection and vibration during operation in addition to meeting all code
requirements. Valves, instruments and other components will be independently
supports.

® Tubing andpiping material will be 316 Stainless Steel and wall thickness will meet
ASME B31.3 requirements asnaimum.
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All contractorssuppliedhydraulicand pneumaticsystemwill be shopassemblednd
tested. Hydraulic lines will be piekl, neutralized and sealed before shipment and
will require a minimum of fieldit.

Hydraulic power packs will be supplied complete, including tanks, valves, pumps,
motors, and oil coolers where required, covers and auxiliaries mounted on a
common skid type base frame and constructed as a single unit. Provision will be
madefor retainingthe full contentsof the tank would aleakoccurwithin the power

pack. A sheet metal cover to exclude dust and hose down water will enclose the
power pack (except for oil cooler). The cover will be designed to prevent debris
collection on its upper surface and will have hinged lightweight removable panels
to provide total access for inspection anthintenance.

All equipment associated with each unit, with the exception of cylinder mounted
valves, will be contained within that unit and its control panel and will be complete
with appropriate electrical terminalfr all power, control and signal cabling and
hydraulic takeoff points for external piping to operaticyginders.

Lifting & Hoisting Equipment:

T a

Overhead cranes, hoists and other lifting facilities will comply with the design and
manufacturingequirementsasstipulatedin ISCstandardsandOSHAequirements.

All equipment weighing more than 25 kg will have or will be provided with
convenientlifting attachmentpoints. Theattachmentpointswill be either standard
proprietary lifting eyes or custom designed liftilugs.

Monorail hoists and cranes of more than 2 t capacity will have motorized lift and
travel motions. Jib cranes over 5 t will have powered rotation, lift and trolley, if the
crane duty warants this level o&ssistance.

All structureswill be ASTMA36steel or similarmechanicaproperties.All shaftswill

be SAE 1045 steel or similar mechancaperties.

The wheels will be manufactured in forged steel ASTM A504 C or similar with
minimum Brinell hardness 321 in the cagabove.

All equipment must be designed and tested at 125% of their nornayacity.

The equipment will be designed to allow the crane, trolley and hook to have
simultaneous and independenmtovement.

Thecablelengthwill be enoughto reachthe lowestpoint of the operationremaining

the length equivalent to at least two cable turns on threm.

The traveling cranes will have static breaks for all movements. The brake of the
hoists will be sized to 150% of the nominal |lcagacity.

Electric Overhead Travelling (EOT) cranes may to be equipped with radio control.
The motors will have manual stargrusing control pendants or remote controls.

CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 58 of 81



tenova®

Travelingcranesandhoistswill haveanindependentlightingsystemproperfor load
transportation.

The operation mechanism will be designed to prevent movements which cause
excessive vibrations.

All movement will be continuous, without bumps, with speed and acceleration
controlled by frequencynverters.

Access platforms or catwalks for crane or hoist maintenance, will be provided with
safety cable lines for access to the equipmeotnponents.

Air Compressor System:

T a

Compressors will be rotary positive displacement typescaoled, manufacturer
std.,designed and constructed for continuous full load operation (heany).
Compressors will be either lubricated or ntubricated as specified on the
individual compressor Dataheet.

The compressor, accessories and instrumentation will be seitldsl continuous,
unattended operation with the exception of normal perioghspections.

Cooling system design will take into account the installation site altitude and
conditions stated in the site conditiospecification.

Piping connections anterface will be of ANSI standard sizes dimdensions.

The thickness of the casing will be suitable for the maximum allowable working
pressure. Minimum design pressure of the casing will be 1 1/2 times the maximum
allowable workingpressure.

Rotas will be rigid enough to prevent contact between the rotor bodies and the
casing and between gear timed rotor bodies at the most unfavorable specified
conditions including 110 percent of the relief valve petssure.

Shafts will be rolled or forgedteel. Forged steel shafting will be furnished for
speeds over 360fpm.

All main bearing will be anfriction type. They will be in metric size and complying
with the appropriate ISO recommended dimensions. L10 rated life will be 60.000
hours at degin load. Only bearings manufactured by a reputable supplier will be
used.

Shaftsealswill be providedto preventleakagefrom or into the compressooverthe
range of operating conditions and during periods of compressor idleness. Seals will
be suitable for all conditions that may exist during compressor stgytnormal
operation andshutdown.

Major parts of the rotor assembly will be individually tetally and dynamically
balanced
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@ Air and oil coolers will be air cooled type, designed and built in accordance with
ASME Section VI, Division |.

® Piping will conform to the requirements of ASME B31.1. All steel flanges will be
accordance with ANSI BI6.5 of the class appropfiateghe design pressure and
temperature of the flange@onnection.

® |Intakeair filters and silencerswill be furnishedwith the compressopackagesThey
will be in accordance with the standard design of the compressor manufacturer.
Performance and catruction features will be described by the compressor
Supplier.

® Airdryerswill be dualtower adsorptivepressureswing,heatlessregenerationtype.
They will be furnished complete with all interconnection piping, valves and
instrumentation intended for fully automatic operation. Activated alumina will be
used as adsorptive agent. Requirements regarding to air dew point at air dryer
outlet will be as specified in the particular Data Sheet. The air dryer vessel material
will be as specified on the individual equipment DSteeet.

® Prefilters to removal oil and solids particles and péiiter for solids particles will
be mounted on the air dryreskid. The quality of a coalescent filters will be suitable
to obtainaquality of air compressaccordingo 1ISO85731:2010,classs. Forfurther
information about allowable oil contained in the air and removed particle sizes will
be in accordance withhe particular equipment data sheet. Air receivers will have
the capacity specified on the Data Sheet. As general requirentaetsjr receivers
will be made of welded carbon steel, vertical construction provided with the
relevant mounting elements (legs saddles). They will be furnished with at least
the followinginstrumentationandaccessorieressuregauge automaticdrainand
pressuresafetyrelief valvethe designof whichwill considerthe eventthat anopen
fire occurs around thequipment.

® Pressure vessels of air receivers and air dryers will be designed, constructed, code
stamped and tested in accordance with ASME Section VIII, Div.1, Pressure Vessel
Code, Rules for Construction of Pressdessels.

® Weldingor weld repairof pressureparts andcomponentswill be in accordancevith
ASME Section VIII, Section I1X and Supplier's procedures which will conform to all
applicable codes anstandards.

® Suppliemwill furnisha control systemconsistingof a PL(asedin localcontrol panel

within a cabinet mounted on the compresssikid.

ThePackaged&quipmenimustbe operablefrom the PLGuppliedwith the package.

ThisPLGwill repeatcontrols,statusand alarmsto the central control systemviaa

digital communicationlink. Thiscommunicationwill be one of the following
protocols:
o Profibus DP, Ethernet, Devicenet, Control Net, Modbus+ or Moabls
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Fire Protection System:

® The plant will be equipped with fire protection systems according to the criteria
includedin this document,with the objectiveof providinga highdegreeof safetyin
the facilities.

® Each area or facility will be individually evaluated for potential fire hazards and the
fire protection system will be defined for that areafacility.

® Special consideration must be taken for equipment and material at the plant site

related to the dimatic conditions. See Technical Specifications for(Ritalitions.

Yard hydrants will be provided for adequate coverage aroundabity.

Portablefire extinguishersill be providedto coverall operatinglevelof the facility.

In general, all process buildings, service buildings and the utility buildings will be

protected by an underground fire water main and hydrapstem.

® The underground fire water mains will be interconnected or looped with suitably
located post indicatovalves to allow partial isolation of the system for repair and
maintenance while the balance of the system is operational. Piping materials will
meet the requirements of General Specification for Piping Material Classes and will
be certified by UL/FM caipproved locatompany.

® Allhydrantswill belocatedat aminimumof 12 m andamaximumof 45m, from the
building being protected. Yard hydrants will be protected with guysosts.

Data Centers & Control Rooms:

® Data center and control room will be protected by a-B0D based automatic fire
extinguishingsystem.

® FM-200 discharge nozzles will not be located within 3 m of positions where
personnel could be subject to direct exposure of the discharggemt.

® The FM200 fire extinguishing system will be designed in accordance with NFPA
2001, Clean Agent Fire ExtinguishBygtems.

® Ventilation/airconditioningsystemdor the protectedareaswill be shutdownwhen
a fire isdetected.

Firewater Supply/Distribution System:
® Firewater supply systems will be designed in accordance with REPA

® |n |locations where a gravity system alone is not adequate to achieve/maintain the
required fire main pressure; a firewater pumping system wilpbwvided.
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® This system will typically include a combination of three pumps electrc motor

driven main pump, a diesel engine driven bagk pump and a jockey pump,

arranged in accordance with NFPA 20. Local controller panels will be provided for

each pump in order to activate and monitor their operation. The system will be

monitored andalarm in a continuously manned location. The installation will be

designed for adequate protection against weather conditions, including freezing

andcorrosion.

Firewater distribution systems will be designed in accordance with I9BEPA

Firewater mains will be of ample size, with a minimum nominal diameter-of.6

(150 mm).

® Sectionalvalveswith suitablylocatedpostindicators,will be contemplatedto allow
partial isolation of the system for repair and maintenance while the balance of the
system remains operational. In no case there will be more than 8 hydrants and
sprinkler/spray/standpipe systems isolated in aup-sections.

® All underground carbon steel pipes and fittings will be coated and wrapped in
accordance with NFPA. Suitablyistant HighDensity PoEthylene (HDPE) piping
may be used for underground fire mains. They will be of certifiaterial.

Heat, Ventilation & Air Conditioning (HVAC) Systems:

® TheHVAGsystemswill provide a suitableenvironmentfor peopleand equipment.
To obtain the above, the following aspects will be considered in the design:
0 Pressurization

Ventilation

Heating

Humidity

Air Conditioning

® Air conditioning units will be aitooled, singlgpackage, singlzone, unless
otherwise indicated.

® Electrical heaters are preferable to other heating system. Safety thermostat, Klixon
or similar will be installed in order not to exceed the fixed limmperature.

® Allventilationsystemswill havefiltered intake air, with one or two stagesto obtain
the required air quality, except process building general with ventilaieas.

® Pressurization systems will be calculated with all access doors and openings closed
andprovidingthe minimumair volumewhichsatisfieanternalheatloadsgenerded
and ventilationrequirements.

® Forcomfort,airdistributionvelocitywithin the spacesvouldnot exceed).26¢ 0.38
m/seg.

o
o
o
o
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® Thenoiselevelof the equipmentwill not exceed85 dBAat a distanceof 1 meter,in
any direction, from any major boundirsgirface.
® The main duct air velocity is 3@00 m/min and branch duct air velocityli80-275
m/min to achievethe designgoalsdesiredandsothat the fittings, takeoffs,etc. are
designed for proper streamirftpw.
Galvanized sheet metal commercial grade is recommended fduet.
Flexible ducts will be avoided, except maximum 1.5 m long flexible duct branches
may be used for connection to diffusers above conceatslings
® Electrical equipment and devices will be designed in accordance with electrical
Codes, Standards and reggment for electrical equipment specified in Technical
Specifications N° 378BARGEDGO00n N HT G 9t SO INAZOLIY Sy i O 3 S
® ControlSystemwill includeall dampersrelays transformers thermostats,humidity
controllers, etc. required to maintain the specifiednditions.
Outdoor conditions are shown on Technical SpecificatignX 2§ RA 1A 2y &a ¢ @
Indoor design parameters will be tdlow:

TEMPERATURE RELATIV VENTILATION / PRESSURE FILTRATION
WINTER | SUMMER HUMIDIT RATES QUALITY
Air Velocity M3/ person %
20 22 50 Frontal Note 1 +50 60 - 80
Velocity less 17
than 0.1 m/s

Table 10.115.: Indoor design conditions

® Notes:
1.- Pressurization defines the minimum air quantity.
o Cooling and heating loads will be calculated using software based on ASHRAE
Handbook Fundamentals, transfer’s function, agiae.
0 Where pressurization is specified, this area will be supplied with a minimum of
2 air changes per hour of clean, filtered outside air in excess of any exhaust air
from area.
0 Minimum outside air supplied to any normally occupied conditioned area will
be 10 percent of the total circulated flow rate or 1 air change per hour,
whichever is greater.
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10.1.3.5Maintenance &inspection

Man ways and circular openings for inspection or access will meet the minimum
requirements of the applicable codes asthndards.

Permanently installed davits will be used for man way and vessel covers weighing
more than 40 kg, where frequent access is required. Hinges may be fitted where
davits are not practical if approved by tBeipplier.

Lifting lugs and similar fittings witle designed and installed in accordance with
applicablecodesandstandardsLift lugswill be paintedY ellowor identified by other
means.

Vibration Control:

Dynamicandvibrationloadingsfrom machinerywill beisolatedfrom the supporting
structure.

Minimum balance quality for rotating equipment will be according to ISO 7919
standardt Mechanical vibration of nomneciprocatingmachines.

Vibration levels of electric motors will be in accordance with project specification
for Electric Motors, but in no event will it exceeds the limits prescribed above for
mechanicakquipment.

None of the vibration components, including those for unbak misalignment or
any mechanical or electrical problem will exceed 50% of the overall vibration
amplitude.

In general, the vibration amplitude in the axial direction will not exceed 50% of any
vibration in the radiatlirection.

Where structural steel is part of the equipment supply, the natural frequencies of
the structure will avoid the equipment operating frequency by at |S886.

Lubrication:

T a

All mechanical operating parts, unless noted, will be provided with means of
lubrication suited to the operatingonditions.

All equipment will be supplied with a detailed drawing showing a lubrication flow
diagram, piping arrangement, lubricant manufacturer, type quantity and frequency
of lubrication.

Manual or automatic lbrication systems will be evaluated on the basis of the type

of lubrication, frequency of lubrication and quantity of lubricatuired.
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® Lubricationsystemswill be automatic,whereverpracticableand will be designedo
permit lubrication with equipment running. If manual system is used, the
application points will be grouped faonvenience.

® All grease fittings will be readily accessible for greasing without removing guards.
For equipment requiring multiple lub@ation points, the lubrication fittings will be
piped to one side where service platform or walkway accesegagable.

® Lubrication of gears and bearings will be by means of an internal splash system
unless otherwise specified. Sight glasses wipiogided.

® Oil bath system that require large amounts of oil for recharging would be installed
with piping and barrel pumps to transfer the oil to the equipment from an easily
accessegblatform.

® Lubricationautomaticsystemswyould be equippedwith control panelsat the facility
centralizedocations.Theautomaticdispensingstationwill be enclosedf necessary
and located so as to be accessible to truckgderharging.

® The vendor will provide a detailed list of lubricants used showing brand, type and

locationused.

All grease fittings will be standard button hegyge.

Grease lubrication is preferred on low speed equipment where the risk foreign

matter ingress ikigh and there will be long periods between requiedtentions.

Grease lubrication equipment operating temperature must be be3OiC.

All grease nipple bulkheads will include a hinged dust cover to protecipipées.

Unless otherwise spdad, all equipment to be lubricated will be thoroughly

flushed with approved flushing oil, in accordance to the manufacturer's

recommendations.

® Rotating equipment will be rotated during flushing to ensure compbeteetration
of the oil. All lubricabn lines will be cleaned by blowing through with compressed
air and then flushing with oil or grease before final connection of the lubricating
circuit. Flushing oil may be 1esed, provided it is filtered and cleared by some
means approved by thewner.

® Before any test running is carried out, any points on installed equipment, which
require greasing, will be inspected and greased. The grease used will be in
accordance with the manufacture'ecommendation.

Welding Process:

® All welding will be adequate for the specified design and mechanical requirements
and will comply with the requirements of CSA and Até8dards.

@ All welding will be performed by qualified welders and will be supervised by a fully
qualified weldingsupervisor.
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® Weldingwill be executedin accordancevith approvedweldingproceduresandwill
be full penetration, full strength and free from undercut and slag inclusions. Crater
effects at the ends of weld runs will leéiminated.

® Welding will generally be continuous and butt welds will be full penetration unless
specified otherwise in the drawings or specification.

® All critical items and items exceeding 38 mm in thickness fabricated by welding will
be post weld stress relieved bydat treatment (PWHT) on completion of welding
and before finamachining.

® Welding will be subject to inspection in accordance with the quality plan. For
principalwelds,radiographiaecordswill be submitted.Additionalexaminationrmay
be required inthe event that visual inspection reveals fauliglding.

Shop Tests:

® TheQualityAssurancelanto be implementedby the Contractorwill furnishdetails
of the extent of shop and testing procedures followed to guarantee soundness of
materials and verification of critical dimensions and motions pricghipment.

® All welds will be complete, have weld craters filled, weld spatter and other debris
removed and be suitably prepared for examination or surface treatment. AH non
destructive test records will be traceable to the welds that have liested.

® The Contactor will perform radiographic examination on pressure boundary
components andittings.

® ¢KS SljdzALlYSyiaQa oAttt 0SS FdzZfte aaSyvyof SR
tested prior to shipment. The tests may be witnessed by an agency of the Owner's
nomination.

® The equipment will be completely assembled and shop tested prior to shipment to

ensure correct operation of atlbmponents.

Testing procedures will be approved prior to commencemenesting.

Any faults or incorrect operation occurring during testing will be remedied to the

satisfaction of the Owner before proceedingther.

® After testing,the equipmentwill be thoroughlyinspectedfor anyexcessivevearor
defective parts. Any parts fourtd be defective will be replaced, not repaired. Any
out of balance parts of the equipment will be rectified. The equipment will then be
re-run and retested.

® Noise levels will be tested in the works, if practical, and if type tests reports are
unavaibble. Type tests reports will be accepted only if tests were carriedbout
equipment identical to that being supplied and under operating conditions similar
to the intended use. Equipment exceeding the maximum allowable noise will be
rejected.
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® Allnon-destructiveexaminationsandtests,includinghydrostatictests,will be done
in accordance with relevargtandards.

® Vessels will be dried and cleaned to the satisfaction of the Owner, following the
satisfactory testing of eackessel.

PreAssembly of Equipment:

® TheContractorwill maximizethe levelof offsite assemblyandtestingfor all supplied
equipment.

® All selfcontained, preassembled equipment will be completely wired and pre
piped,with wiring andpipingbroughtto convenientliylocatedand clearlyidentified
terminals& appropriatejunctionboxesfor connectionto externalwiringandpiping
by others.

® Where a package must be divided into two or more-ssbemblies for shipping or
installationpurposeswiring, conduitand pipingwill be providedcut, fabricatedand
pre-formed as required for interconnection of the salssemblies which makepu
the equipment package.

® Piping systems will thoroughly be flushed after assembly. Systems will be drained
prior to shipment and open ports cappedmugged.

Painting:

® All carbon steel or cast steel exterior surfaces will be prepared primed and painted
as per manufacturer'standard.

® The following will not beoated:

Underside of steel column base plates supported on condmetedations;

Steel surfaces embedded in or bondedctincrete;

Stud welded shear connectors;

Traffic surface of cranelils;

Stainless steel and other corrosiogsistantmaterials;

FRP tanks angipes;

Insulated components (primamly);

Machined surfaces;

Insides obins and chutes (unless primer onlspecified).

O OO OO OO0 O0oOOo
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10.1.4 Material Handling Design Criterig@786 TARGX-DG000-002)

The purpose of this document is to describe the general concepts for the Material
Handling Design Criteria for the new, Greenfield Pig Iron Production Plant project,
owned by North Atlantic Iron Corporation, located in Port Saguenay, Quebec, Canada.
Presemn Design criteria in conjunction with design standards and engineering practices
establish the basis for the engineering design for mechanical design and mechanical
activities including design, supply, fabrication, erection, inspection, testing and
identification for all material handling equipment involved in PURE FONTE LTEE
project.

Material Handling Equipment & Installations must be designed under complete
NEa2dNOSa SELX 2AGF0GA2y O2yOSLIiz F20dzaAy3
efficient use of enggy and process continuity.

10.1.4.1Codes & Standards

Same as the mechanical equipment

10.1.4.2Safety

Same as the mechanical equipment

10.1.4.3GeneralRequirements

Same as the mechanical equipment

10.1.4.4Material Handling equipmentequirements

® Every piece of material handling equipment will be readily maintainable without
having to empty upstream equipment. Generally, this means that any piece of
materialhandlingequipmentimmediatelydownstreamof anyplacewhere material
is stored or accumutad will be able to bésolated.
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When handling wet or sticky material, precautions will be taken to ensure that
material will not build up on belts, in chutes, hoppers or bins. These precautions
will involve:

o Proper design of angles for bins, chutes aogpers;

0 Proper selection of linematerials;

0 Appropriate belt cleaners on belt conveyors;

0 Cleaning devices on comminutiequipment;

0 Wash systems oscreens.

Access openings will be provided on bins andehior inspection andleaning.

Mass flow bins and hoppers may be necessary in some circumstances doed will
considered on a cadey-casebasis.

When handling dry products the following precautions will be tekgainst

fugitive dustemission:

o Eliminate or reduce free fall of dustyaterial,

o Collect dust at transfer points and recycle into firecess.

All maintainable components of the material handling equipment will be able to be
isolated from each other for maintenance purposes and wdddeflected in the
P&ID's (e.g., slide gate or rod gate to isolate hopper from feeder to allow
maintenance of feeder without dumping contentshadpper)

Hoppers & Bins:

The design of hoppers and bins would provide low maintenance and easier
inspection.

The design will maximize the "mass flow" of thaterial.

Hoppers, bins and chutes will have their sidewalls minimum slope from the
horizontal, according to the matialhandled.

Design will be done in order to reduce, as much as possible, the replacefment
worn plates.

The dropping material from a large height would be avoided as raspbssible.
Big capacity hoppers will have an inspection and maisuteerscuttle.

ASTM A36 steel will be used for construction unless another steel type will be
specified. Minimum thickness will benGm
Thehoppersandmobilehoppersdesignmustensuresafe efficientandtrouble-free
operation.

Belt Conveyors & FleWall Conveyors:

T a
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® Belt Conveyors and ancillary equipment will be manufacturer's standards extra
heavyduty design suitable for the operation specified herein and on the data
sheets. The design, construction apdrformance of the equipment will be in
accordance with the codes and standards listed on predentiment.

® Belt Conveyors will be designed on the basis of ISO, CEMA or DIN Code Standards,
including accessories, such as head drive, gravitational eounaight, backstops,

and all structural service platforms, in accordance with the safety standards of the

project. All calculationswill be madein Slunits or Englishwith the resultsconverted

to Slunits.

® Conveyorcapacitywill be designedo meetthe requirementsof CEMAstandardsn

terms of volumetric capacity. To minimize spillage a maximum loading of 80% will

be generallyused.

® Edge tensions, convex and concave curve design and the associated belt tensions
will be designed according the mafiacturer's recommendations to prevent
excessive idlegpressure.

® Belt widths will be selected according to availability of standard components. An
attempt will be made to minimize the number of different belidths.

® The following factors will be considered when selecting conveglis:

0 The steady operating tension at any section of the conveyor will not exceed
100%, or fall below 10%, of the rated tensile capability oftbk

o The accelerating or braking tensionliwiot exceed 150%, or fall below 5%, of
the rated tensilecapability;

o The maximum speed for belt conveyor will depend on the belt width. To
minimize risk of spillage, belts will be designed conservatively with respect to
speed and loading. This will beadwated on a case by casasis;

0 Heat resistant belt will be used for hot materials where temperatures exceed
60-65°C(CEMA).

® Complete drive systems will be provided. The preferred drive system will include a

shaft mounted helical or helicdbevel geareducer.

Conveyor drivers will be designed to start a fully loadexveyor.

All upwards inclined conveyors will be fitted with a holdback of adequate capacity

to prevent the reversal of the conveyor when stopped under full delsigd.

® All downwards conveyor will be fitted with appropriate brakes capable to reduce
the belt stopping time and prevent flooding of the n&dquipment.

@ Belt conveyors will be supplied with belt cleaning devices, designed for the duty of

the belt and the tye of material being handled by thoes|t

Scraper blades will be easily accessible and changed without the be#f

At discharge points, the scrapers will be arranged to feed the scrapings into the

transfer chutes.
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Takeups will not be positioned under feed or transfer points or anywhere
susceptible to spillage from other parts of thiant.

Provision will be made on all gravity takps for easy and swift raising or lowering
of the takeup weight for maintenancpurposes.

For bridge supported conveyors, the conveyor framework will include walkways
along the full length with safetyandrails.

The deck plate will extend beyond the end of the skirts at loading points, according
to recommendations.

Conveyors safety and guarding will be designed accordi@gtdAxequirements.
Each belt conveyor will be equipped at least with thikowing:
MisalignmentSwitches;

Under speedlietectors;

PullCord,;

Belt Rip for overlandonveyor;

Slip detection Switches;

0 Safety beacon and horn for conveystarting.

Power transmission is the transference of power from its generation place to
another one where it is applied to perform itork.

O O O O O

Belt Feeders:

Conveyor loading will be at a minimum angle of inclination, preferable horizontal,
unless prevented by degiconstraints.

Variablespeed drive mechanism will be used for control of feat@s.
Whenloadingabelt ataperedreclaimslot (increasingn width) with a selfrelieving
incline in the direction of feeder travel will generally fp®vided.

The vibrating feeders will be of the manufacturer's heavy duty electromechanical
design suitable for the services and capacisipscified.

The feeders will be provided with abrasion resistant liners with manufacturer's
recommendedhickness.

The teders will be supplied with vibration absorbers and suspension hooks for
hangermounting.

Skirts and discharge chute will be reinforced and protected by liners and the skirts
will be tapered away from the bottom of tHeeder.

Vibrating Feeders:

T a

Thevibratingfeederswill providecontinuousongterm serviceundertypicalmining
environmental conditions.
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The vibrating feeders will be electromechanical type, hedwty design, with
natural frequency based coil spring drive, adjustable eccentric weightsotaithg
weightsguards.

All surfaces subject to abrasive wear or corrosion will be lined or giede Liners

will be easily replaceable and made in sections not exceeding 30 kg. Wear at the
feedendisanticipatedto be severe Thedesignwill takeinto accountthe protection

for the different components, and ease methods of removal, replacement and
fastening.

Vibrating feeders will have grease fittings and heavy duty roller bearings, motors
will be factory grease packed and furnished with sealeddealtings.
Thevibratingfeederswill be providedwith lifting lugsto facilitatehandlingby crane.

Screw Conveyors:

Design capacity of conveyors will be based on transport of moderately abrasive
material. Screw conveyors will be typically dieled.
Castructionmaterialisgenerallycarbonsteelfor dry serviceapplications Stainless

steel will be used for wet serviapplications.

Screw conveyor troughs will be furnished in standard length or standard lengths
multiples. Dust seals must be provided and must be designed to prevent material
entering in thebearings.

Flanged covers will be provided with waterproof seals and witlvipian for quick
opening for inspection and/or clean out from the platform side. Inspection points
and opening for dust hood will be provided at each feedht.

Screw conveyor flights will be standard sectional helical flights with pitch equaling
the diameter of thescrew.

Shafts will be standard size and ample diameter to suitilns .

Bearing maintenance will be capable to perform without disconnecting feleds.
Bearings will have labyrinth seals.

Complete drive system will be providieincluding reducing equipment, guards,
coupling, coupling guards, motor mounting bracket, amator.

Conveyor will be capable to start from a fully loadeehdition.
Forscrewfeedersinstalleddirectlyat the bottom of ahopper,start-up loadwill take

into account starting with a fuhopper.

Transfer Towers / Screening Towers:

T a

The transfer towers will consist in a metallic structure and provided with removal
covering and lateral sealing in order to avoid dust emissi@ntoronment.
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® Service water points will have to be foreseen in each level of the transfer towers
platforms, with "quick coupling typefonnections.

® Monorails will be considered in transfer towers and located where it is necessary
use hoist for maintenance purposes. Indication of the capacity of each hoist must
be provided.

Transfer Chutes:

® Skirt boards will be continuous along several loading points and-crgered on
the belt.

® Steelchutes,hoppersandbinswill be welded constructionwith bolted connections
for installation and loose flanges where necessary for field fittingaatdstment.

® Head boxes and chutes will be designed to withstand impact without deformation
or failure of anystructuralsteelmembersandwill be madewith mild steelof 6 mm
thickness plate asinimum.

® Rock boxes will be incorporated at transfer points where excessive wear is
anticipated except with sticksnaterials.

® Chute widths will be standardized as possible to uniform liner sizes. For sticky
materials, chutes and transfer points will be made 5@¥ger than needed to
minimize blockage.

® Chutedirectionfitting turns will be preferablyby segmentsof long radiuselbows.
Wear plates will be bolted and must be easily replaceable.

® Material design trajectories for head boxes and chutes wik tiakoaccount:
o Material sizedistribution;
0 Maximum lumpdimension;
o Adhesion between the material and the convebpetting;
0 Air resistance to materidlow.

Screen:

® Rated and design capacity for the classification range of material to be processed
and all other operating conditions will be ensured in any operatihgtion.

® The panel mesh frame fastening system will be designed to minimize screen frame
change outtime and the number of fastening components, while maintaining
adequate tightness.

® Mesh material (polyurethane, rubber, or wire mesh) will be suitable for the
abrasiveness and friction inflicted by the material bgangcessed.
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® 5SOA0Sa sAff 0SS LINPOARSR (G2 LINBOSY
the surrounding structures, platforms and stairs. The use of an isolation frame may
be proposed as an option for satisfying the requirements above.

® ¢CKS dzyAlQa @GAONYGAZ2Y | YLIX AGdzZRS o6aidNB] SO

mechanisms mounted or.

Vibration sensors will be provided to detect abnormiration.

The Screen Unit will have lifting lugs for handling, assembly and maimte, each

of them capable of supporting the entiessembly.

®\Water spray system, if required, will consist on a distribution system covering the

entire screening surface. The distribution system will be easily removable for mesh

change out.

® All mechanical, electrical and instrumentation equipment will be readily and safely
accessible for maintenance, for both, scheduled and unschedcdtddties.

® The screen design proposed will have been successfully used in applications similar
to the applicaton specified in thislocument.

® The screen will include such instrumentation as required to ensure safe, efficient
and reliable operation. Any system that requires protection will be provided with
sensors to trigger alarms and, when necessary, causeriie¢o be automatically
stopped.

® All instruments will be weather and duptoof and adjustable during operation.

Traveling Cranes Bloists:

® All overhead and lifting equipment will be designed to meet the Crane
ManufacturersAssociatiorof America(CMAA)OHS Atandardsandregulationsand
the applicable Canadian and Provinciadles.
lff K2Aa0a gAff O2yF2NXY G2 (GKS @HMHYyRINRA
Cranes and hoists will be of vendor standard specifications suitable for the service
requirements specified on the data sheets apcifications.
® CKS +SyYyR2NDa ao02LIS 2F adzll e gAatt AyOf dz
testing and supply ofdists as specified in the data sheets apeécifications.
® Monorailhoistsand cranesof more than 2 tons capacitywill havemotorizedlift and
travel motions. Jib cranes over 5 tons capacity will have powered rotation, lift and
trolley. Hoists and cranes will be gear type for smawiation.
® The rated capacity of each lifting device will be marked on the trolley and, where
applicablepnthe undersideof monorailbeamsandbridgegirders.Thecapacitywill
be legible from the operatintioor.
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@ All equipment guards over 23 kg will be fitted with readily accessible lifting lugs,
eyes or sling points as appropriate for installation, erection and maintenance. All
lifting points will be clearly identified.

® All equipment components over 23 kg mastl be furnished with lifting lugs to
allow convenient lifting and positioning of the equipment to facilitate installation,
erection and maintenance. Lifting lugs will be positioned to minimize the handling
hazards. Where lifting attachment points are be provided, they will be either
standard proprietary lifting eyes or engineered lifting lugs. The lifting eyes or lifting
lugs will be located at the centroid of the weight, such that the item remains
horizontal and stable whilst being lifted. All liirpoints will be clearly identified.
Heavy equipment will be skid mounted with the capability to be lifted from any
direction. Each lifting point will be designed for lifting a minimum of 1.5 times the
component weight. Lifting eyes will be protected bglag duringoperation.

® Overheaccraneswill be certifiedasrequiredbythe applicablecodesandstandards.

® Overhead electric travelling cranes will conform to ANSI B&ORCMAA
specifications 70 and 74 or similar (FEM standard).cFaees will meet the
requirements service in accordance with CMAA specifications.

® The equipment will be designed to allow the crane, trolley and hook to have
simultaneous and independemiovement.

® The cable length will be sufficient to reach the lowest point of the lifting operation,
plus at least two cable turns in tltgum.

® The traveling cranes will have static brakes for all movement in order to maintain
the equipmentposition.Hoistbrakeswill be designedor 150%of the nominalload
capacity.

® The design for the traveling cranes and hoists will consider normal movements for
load lifting purposes. Docking houses will be provided for outside travetiamegs.

® Major overheadtravellingcraneswill be designedwith serviceplatformsandproper
stair access at the end of crane runway to facilitate maintenance work. The crane
will be provided with a catwalk and lifeline along the full length of the crane travel
for maintenanceaccess.

Belt Drives:
® Bidder would select Belt Drives for any equipment/systems as per MPTA
(Mechanical Power Transmission Association) Standards (or agreed equivalent or

better)

Gear Speed Reducers:
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® Gear Speed Reducers would be designed as per AGMA (American Gear
Manufacturing Association) Standards (or agreed equivalehetier)

Roller Chain & Sprockets:

® Roller chain and sprocket drive would be designed as per ASME B29.100 or agreed
equivalert or better

Drive Guards:

® Guards are to fit closely around all rotating machinery including shafts, couplings,
V-belts, andchains.

® Guards would be constructed from suitable plate and/or expanded metal mesh in
accordance with OSHA (or agreed e@lent)standards.

Couplings:

® Bidder would select Couplings for all equipments/systems as per standard Mill
practice or MPTA (Mechanical Power Transmission Association) Standards (or
equivalent ormetter)

Bearings:

® Selection procedure and ratings: Per ABBIfAmerican Bearing Manufacturing
Association) and ABMA 11 or equivalent (ball and roller bearespectively)

Failsafe Features:

® The machinery, equipment and process line will be brought to a safe stop upo
failure of electrical power, control power, hydraulic power or control components.
tKS aeaildsSy gAaftt NBYFAY ald NBaldb dzy At
reset unless otherwise specified. If an unscheduled stop would result in an unsafe
condtion then the failure will be announced by audible and visual alarms and
standby or stored power will be provided that will permit a delayed or grastagl
under manual or automatimeans.

® In the event of a failure in the controls, manual control e provided that will
permit the system to be brought to a safe state of operation or sbog.

Base Plates:
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® All equipment and motors will be mounted on common base plate, with provision
made for easy removal of the motor apdimp rotatingelement.

Pumps:

® Bidder will provide pumps according to a recognized international standard. Bidder
will state which standard(s) will be followed.

® Each pump unit will be compete in all respects and will include prime mover,
coupling and guard, bedplate, holding down bolts and all intqgpahg.

Hydraulic Power Units:

® The hydraulic unit and equipment will be of standard design selected to meet the
specifiedoperatingconditionswith speciakemphasion safety,efficiency reliability
and maintainability.

® The design of hydraulic systems will provide for smooth moveneé hydraulic
activators (pumps, motors, cylinders), free from sudden stop and start effects and
be capable of either continuous or stop/staxperation.

® The Hydraulic Systems would be designed to control operating viscosity in plant
operating condiion. The equipment will be designed and supplied to provide
continuous, longerm service under the ambient and environmental conditions
that will prevail orsite.

® All equipment and design will conform to the standards of NFPA (National Fluid
Power Assciation) or equivalent or better.

Tanks at atmospheric pressure:

® Thissectionrefersto the requirementsfor abovegroundliquid storagetanksvented
to atmospherewherethe workingconditionsdo not exceedthe staticpressuredue
to the liquidstored.

® Tankswill bein accordancevith the relevantspecificationgakenfrom the national/
international standards as per APl 620/650 or equivalent code. Tanks will be
designedo withstandallloadsimposedonthemduringconstruction,operatingand
maintenance.

Pressure Vessels:

T a
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Pressure vessels will be in accordance with the relevant specification from
international standards ASME Boiler and Pressure Vessel Code SectivVIlI,
The design conditions will allow fre most severe combination of internal and
external loads and forces to which the vessel maguigected.

All vessels will incorporate suitable liftihgys.

10.1.4.5Maintenance and Inspection

Man ways and circular openings for inspection or access will meet the minimum
requirements of the applicable codes astndards.

Permanently installed davits will be used for man way and vessel covers weighing
more than 40 kg, where frequent accesgaguired. Hinges may be fitted where
davits are not practical if approved by tBeipplier.

Lifting lugs and similar fittings will be designed and installed in accordance with
applicablecodesandstandardsLift lugswill be paintedYellowor identified by other
means.

Vibration Control:

® Dynamicandvibrationloadingsfrom machinerywill be isolatedfrom the supporting
structure.

® Minimum balance quality for rotating equipment will be according to ISO 7919
standardt Mechanical vibratin of nonreciprocatingnachines.

® Vibration levels of electric motors will be in accordance with project specification
for Electric Motors, but in no event will it exceeds the limits prescribed above for
mechanicakquipment.

® None of the vibratiorcomponents, including those for unbalance, misalignment or
any mechanical or electrical problem will exceed 50% of the overall vibration
amplitude.

® In general, the vibration amplitude in the axial direction will not exceed 50% of any
vibration in the adialdirection.

® \Where structural steel is part of the equipment supply, the natural frequencies of
the structure will avoid the equipment operating frequency by at |S886.

Lubrication:

® All mechanical operating parts, unless noted, will be provided with means of

T a

lubrication suited to the operatingonditions.
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® All equipment will be supplied with a detailed drawing showing a lubrication flow
diagram, piping arrangemenlubricant manufacturer, type quantity and frequency
of lubrication.

® Manual or automatic lubrication systems will be evaluated on the basis of the type
of lubrication, frequency of lubrication and quantity of lubricaequired.

® Lubricationsystenswill be automatic,whereverpracticableandwill be designedo
permit lubrication with equipment running. If manual system is used, the
application points will be grouped faonvenience.

® All grease fittings will be readily accessible for greasiitgowt removing guards.
For equipment requiring multiple lubrication points, the lubrication fittings will be
piped to one side where service platform or walkway accesgasable.

® Lubrication of gears and bearings will be by means of an internal splash system
unless otherwise specified. Sight glasses wipfoeided.

® Oil bath system that require large amounts of oil for recharging would be installed
with piping and barrel pump® transfer the oil to the equipment from an easily
accessegblatform.

® Lubricationautomaticsystemswyould be equippedwith control panelsat the facility
centralizedocations.Theautomaticdispensingstationwill be enclosedf necessary
and located so as to be accessible to trucksdazharging.

® The vendor will provide a detailed list of lubricants used showing brand, type and

locationused.

All grease fittings will be standard button heype.

Grease lubrications preferred on low speed equipment where the risk foreign

matter ingress is high and there will be long periods between requaitieshtions.

Grease lubrication equipment operating temperature must be bedORC.

All grease nipple bulkheads will include a hinged dust cover to protecipipées.

Unless otherwise specified, all equipment to be lubricated will be thoroughly

flushed with approved flushing oil, in accordance to the manufacturer's

recommendations.

® Rotating equipment will be rotated during flushing to ensure compbeteetration
of the oil. All lubrication lines will be cleaned by blowing through with compressed
air and then flushing with oil or grease before final connection of the lubricating
circuit. Flushing oil may be tesed, provided it is filtered and cleared by some
means approved by thewner.

® Before any test running is carried out, any points on installed equipment, which
require greasing, will be inspected and greased. The greasel will be in
accordance with the manufacture‘fecommendation.

Welding Process:

T a
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® All welding will be adequate for the specified design and mechanical requirements
and will comply with the requirements of CSA and Até8dards.

® All welding will be performed by qualified welders and will be supervised by a fully
qualified weldingsupervisor.

® Weldingwill be executedin accordancewith approvedweldingproceduresand will
be full penetration, full strength and free from undercut and slag inclusions. Crater
effects at the ends of weld runs will leéiminated.

® Welding will generally be continuous and butt welds will be full penetration unless
specified otherwise inhte drawings ospecification.

® All critical items and items exceeding 38 mm in thickness fabricated by welding will
be post weld stress relieved by heat treatment (PWHT) on completion of welding
and before finamachining.

® Welding will be subjecta inspection in accordance with the quality plan. For
principalwelds,radiographiaecordswill be submitted.Additionalexaminationmay
be required in the event that visual inspection reveals fawigding.

Shop Tests:

® TheQualityAssurancelanto be implementedby the Contractorwill furnishdetails
of the extent of shop and testing procedures followed to guarantee soundness of
materials and verification of critical dimensions and motions prichipment.

® All welds will be complete, have weld craters filled, weld spatter and other debris
removed and be suitably prepared for examination or surface treatment. AH non
destructive test records will be traceable to the welds that have liested.

® The Contractor will perform radiographic examination on pressure boundary
components andittings.

® ¢KS SljdALlYSyuQa oAttt oS FdzZte [aasSvyofSR
tested prior to shipment. The tests may be witnessed by an agency @wrer's
nomination.

® The equipment will be completely assembled and shop tested prior to shipment to

ensure correct operation of atlbmponents.

Testing procedures will be approved prior to commencemenesting.

Any faults or incorrect opetan occurring during testing will be remedied to the

satisfaction of the Owner before proceedingther.

® After testing,the equipmentwill be thoroughlyinspectedfor any excessivevearor
defective parts. Any parts found to be defective will be replaced, not repaired. Any
out of balance parts of the equipment will be rectified. The equipment will then be
re-run and retested.

T a
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Noise levels will be tested in the works, if practical, and if type tests reports are
unavailable. Type tests reports will be accepted only if tests were carriedrout
equipment identical to that being supplied and under operating conditions similar
to the intended use. Equipment exceeding the maximum allowable noise will be
rejected.

All non-destructiveexaminationsandtests, includinghydrostatictests, will be done

in accordance with relevargtandards.

Vessels will be dried and cleaned to the satisfaction of the Owner, following the
satisfactory testing of eackessel.

PreAssembly of Equipment:

TheContractorwill maximizethe levelof offsite assemlly andtestingfor all supplied
equipment.

All selfcontained, preassembled equipment will be completely wired and pre
piped,with wiring and pipingbroughtto convenientliylocatedand clearlyidentified
terminals& appropriatejunctionboxesfor connectionto externalwiringandpiping
by others.

Where a package must be divided into two or more-sgbemblies for shipping or
installationpurposeswiring, conduitand pipingwill be providedcut, fabricatedand
pre-formed as required for intemnnection of the sukassemblies which make up
the equipment package.

Piping systems will thoroughly be flushed after assembly. Systems will be drained
prior to shipment and open ports cappedmugged.

Painting:

® All carbon steel or cast steel exterior surfaces will be prepared primed and painted

as per manufacturer'standard.

® The following will not beoated:

Underside of steel column base plates supported on condmetedations;
Steel surfaces embedded in or bondecctmcrete;

Stud welded shear connectors;

Traffic surface of cranils;

Stainless steel and other corrosioesistantmaterials;

FRP tanks angipes;

Insulated components (primamly);

Machined surfaces;

Insides obins and chutes (unless primer onhspecified).

O OO0 OO OO0 O0o0OOo
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10.2 EquipmentList

This chapter presents different equipment lists:
1. Main equipment list: describing item by item the mechanical and mechanical
related equipment.
2. Electrical equipmenlist
3. Instrumentation equipmentist

Given the nature of this study, a Class 2 feasibility as per AACE standards, some
mechanicalelectricalandinstrumentationequipmentmaynot be detailedin the above
mentionedlists,but still takeninto consideratioraspart of the capexevaluation within

the accuracy level foreseen for tiiS.

T a
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10.2.1 Main Equipment List

The equipment list for this Feasibility Study has been divided following areas:

Iron ore pellets receivingrea
Iron ore pellets storagarea
Material handling

Fines and sludge briguettingdant
Dri area

Eaf area andncillaries
Continuous pigasting

Auxiliary services andtilities

ONoA~LNE

Figure 10.2L.: Area division of the plant

T a
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
0 0.1 00 ¢Ynnnnm| Main water tank 1300 m3 50000 10000 14000
0 0.2 00 tamnnnry Water distribution pump 1 100 m3/h 55
0 0.3 00 tamnnnnmi Water distribution pump 1 stdbyj 100 m3/h 55
0 04 Air compressor and dryers
0 0.4.1 25 SwrmnHp Ty Dryer 1
9!t I wnmpnn | S
0 0.4.1.1 25 (480V/3) 1 15 2884
0 0.4.1.2 25 3 Valve Bypass 1
0 0.4.2 25 '/ TTNHPTJ Air compressor 1
9[ DL a2RSf 9mmnam .
0 04.2.1 25 Rotary Screw Compressor 1 1272 m3/h compressed ai 110 3600 3400 1972 1620
0 0.4.2.2 25 Air Receiver Vertical tank 1 10 m3
0 0.4.3 25 S5wrmnHp Ty Dryer 1
9!t | wnmpnn | Sl
0 0.4.3.1 25 (480V/3) 1 15 2884
0 0.4.3.2 25 3 Valve Bypass 1
0 0.4.4 25 '/ mmnHpT] Air compressor 1
9[ DL a2RSf 9mmnm .
0 0.4.4.1 25 Rotary Screw Compressor 1 1272 m3/h compressed ai 110 3600 3400 1972 1620
0 0.4.4.2 25 Air Receiver Vertical tank 1 10 m3
0 0.5 25 I CTTNHpP T Service Air KO Drum 2300 4398 1067
totals 151 65
Equipment List 1
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Discharge Payloader Hopper, in Steel
11 10 Il htMmK § I h tm ™ p 1 with support and bolted wear 2 500 mtph Iron Ore Pellet 20900 3500 2500 3500
protection 12 mm. thickness
111 10 £CTIMMp T Vibrating Fee+der electromechanical 5 500 mtph 6.4
takKMTH
1.1.2 10 [ tTtMnp T technological structures, columns 1
Vertical belt conveyor B=1000 mm. |=]
1.2 10 EL2 [ £ 1o c n1yml. H=100ml., slope 90° Without 1 500 mtph Iron Ore Pellet 250 52000 22000 49000 1400
handrails, walway, support structures
121 10 am/ £ mo c n|Drive Motor 1
1.2.2 10 wTt/ + 1o ¢ n|Speed Reducer 1
123 10 technol.oglcal structures, columns, 1 26000
handrail, platform, covers
Truck Scale 1
Thurman Extreme Duty DB 8560 Tru
1.3 Scale, Electronic Low Profile, Steel Di 1 122 t trucks 21300 3350
131 THURMAN MODEL IS 3000 DIGIT, 1
e READOUT
132 FACTORY INSTALLED FULL LEN 1
"~ DOUBLE HIGH RUB RAILS
133 AUTO RAISE/LOWER (WITH THER
e HEATER) BARRIER GATE
Totals 256.4 148.9
Equipment List 2
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Material
TAG TAG I Design . . WEIGHT L . .
AREA ITEM EQUIPMENT TYPE TY. | Requisitio . M I P Aprox. Main Dimensions per Unit
SUBAREA TENOVA TECHINT QU Q qn Capacity Units ateria ower (Empy) p p
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] [mm] [mm]

IRON ORE PELLETS STORAGE AREA

2 21 10 5a mH mn mtDome 1 46000 Ton Iron Ore Pellety 125000 30000 35000
2 211 10 I h tH M n 1t HOopper 1

2 212 10 D+ mH ™A 1 Gate valve 1 150 t/h

2 213 10 I h tH M n 1T Hopper 1

2 214 10 D £ tH mn 1 Gate valve 1 150 t/h

2 215 10 | h tH M n 1T Hopper 1

2 2.16 10 D £ tH mn 1 Gate valve 1 150 t/h

2 217 10 | h tH M n 1 Hopper 1

2 2.18 10 D £ tH mn 1 Gate valve 1 150 t/h

2 2.1.9 10 I h tH M n 1t HOopper 1

2 2.1.10 10 D+ mH ™M A 1 J|Gate valve 1 150 t/h

2 2.1.11 10 I h tH M n 1t HOopper 1

2 2.1.12 10 D+ mmH M A 1 J|Gate valve 1 150 t/h

Totals 125
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Material
TAG TAG . Design . . WEIGHT . . . .
AREA ITEM TY. | Requisitio . .
SUBAREA TENOVA TECHINT EQUIPMENT TYPE Q qn Capacity Units Material Power Empy) Aprox. Main Dimensions per Unit
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]

MATERIAL HANDLING

3 MHS Iron Ore Pellets

3 3.2 20 BC1 / £ 1o H n 1 JBC/1 Inclined belt conveyor 1 150 mtph Iron Ore Pellet 30 38000 170000 11500 800
3 3.21 20 a1/ = mo H n|Drive Motor 1

3 3.2.2 20 wTt/ £ 1m0 H n|Speed Reducer 1

BC/1 structures, colums, handrail,
walkway, belt conveyor support frame
+5kM T5ABSNISNI gA
3 33 20 VD1 5 + 10 H N T Jwear protection 12 mm. thickness and| 1 150 mtph Iron Ore Pellet 610 1100 2000
discharging chutes

+! KMTTH *AO0ON) GAY3
selection, useful net 1250x3500,

3 3.2.3 20 1 37800

3 34 15 VAl t{ momp 14 . 1 150 mtph Iron Ore Pellet 5 1700 1250 3500
complete, final net passage 6,0 mm.
(max. 3/4%)
+! KMTTH *AO0ON) GAY3

3 35 15 VA2 £ { mo mp m fSelection, useful net 1250x3500, 1 150 mtph Iron Ore Pellef{ 5 1700 1250 3500

complete, final net passage 6,0 mm.
(max. 3/4%)

TC/1 Horizontal/vertical chain conveyc

3 3.6 26 [ +1onc mjoLHeight18 ml, horizontal axis 1&l,) 30 mtph Iron Ore Pellef| 7.5 6000 18000 15
sigle chain, with charging and

dischargingchutes

S/1 Bin, capacity 210 m3, without

support structures, stairs and

3 3.7 30 S1 {[ MmoHT T/ technological structures,only the bin 1 210 m3 Iron Ore fines 19000
body
Vibrating bottom, 2500 mm. diameter,

3 3.7.1 15 S1 * . To mp Tt frunned by electromechanical vibrator, 1 100 m3/h 2 400 2500
dischrage mouth DN400

3 3.7.2 15 S1 { £ mo mn 1 fManual slide valve 1 100 m3/h 35

3 3.7.3 15 S1 C+ mmo mn 1 fPneumatic fly valve 1 100 m3/h 45

3 3.7.4 15 S1 I . 1o M A T Jtelescopic Discharger 1 100 m3/h 150
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
3 3.75 15 S1 Radar type continuos level 1 1
3 376 15 s1 Maximum vibration type level (800 mnj 1 1
rope)
3 377 15 s1 Minimum vibration type level (7000 m 1 15
rope)
Technological structures, stairs,
3 378 15 s1 handraﬂ_s, service platform, support, 1 145000
lateral side panels, covering panels eg
complete
3 3.8 30 BC2 / + 1o o nmjBEc/? Inclined belt conveyor B=800 mn 150 mtph Iron Ore Pelletl 7.5 6100 18000 800
=18 ml. H=11, 3
3 3.8.1 30 a Tt/ = mo o n|Drive motor 1
3 3.8.2 30 wTt/ £ 1m0 0 n|Speed Reducer 1
3 3.8.3 30 / 1 1mo o n mJjFeed chute 1
Coating Station Bin, capacity 40 m3, Portland
3 3.9 30 S2 { [ mo o n m{only the bin body, with charging 1 40 m3 8500
. ! Cement
equipment, pipe ect
3 3.9.1 30 S2 . [ o o n 1 JPneumatic transport blower 1
3 3.9.2 30 S2 CL mo o n mt|Dedusting filter, 54 m2 1 54 m2 7.5 950
3 393 30 s2 W+ Tto o nrj neumaticfly valve, DN250, conEV.y 40
position switches
3 3.94 30 S2 Manual slide valve DN250 1 30
Vibrating bottom, 1800 mm. diameter,
3 3.95 30 S2 . 100 NTA nned by electromechanical vibrator, 1 30 m3/h 11 320 1800
Complete weighing system, capacity
3 3.9.6 30 S2 [/ mToon 450 000 kg total 1 250
3 397 30 S2 Maximum vibration type level (800 mn 1 1
rope)
3 398 30 S2 Minimum vibration type level (7000 mi| 1 15
rope)
Technological tower structures, stairs,
3 3.0.9 30 s2 handraﬂ_s, service platform, support, 1 122500
lateral side panels, covering panels eq
complete
Equipment List 5




TECHINT

TECHINT

Enginegring & Construction

tenova®

ZNAIC

[ 5TIToop

9 |j dzA

AREA ITEM

SUBAREA

TAG
TENOVA

TAG
TECHINT

EQUIPMENT TYPE

QTY.

Material
Requisitio
n

Design
Capacity

Units

Material

Power

WEIGHT
(Empty)

Aprox. Main Dimensions per Unit

Rev.

Fluid

[KW]

[ka]

Width / Diameter
[mm]

Lenght
[mm]

Height
[mm]

3 3.10

30

VD2

5+moon

TU J]

Manual diverter with support and
bolted wear protection 12 mm.
thickness and discharging chutes

Portland
Cement

550

1100 2000

3 3.11

30

BCW1

2/ moon

Tt J

Weighing belt conveyor, complete,
B=400, 1=1.200 mm., accuracy: 1% or]
the max capacity allowable (3,0 ton/h)
runned by inverter, range from 10% to
100%

tph

Portland
Cement

0.55

500

1200 400

3 3.11

30

BCW2

2/ moon

Tt J

Weighing belt conveyor, complete,
B=400, 1=1.200 mm., accuracy: 1% or]
the max capacity allowable (3,0 ton/h)
runned by inverter, range from 10% to
100%

tph

Portland
Cement

0.55

500

1200 400

3 3.12

30

VD3

Diverter with support and bolted wear
protection 12 mm. thickness and
discharging chutes

75

tph

Portland
Cement

0.25

610

1100 2000

3 3.12.1

30

VD3

Chute ( to vibratory feeders)

3 3.12.2

30

VD3

Chute (to mixers)

3 3.13

30

VD4

Diverter with support and bolted wear

protection 12 mm. thickness and
discharging chutes

75

tph

Iron Ore Pellet

0.25

610

1100 2000

3 3.131

30

VD4

/' 1 moon

Chute ( to vibratory feeders)

3 3.13.2

30

VD4

/ 1 Toon

Chute (to mixers)

3 3.14

30

VE1

+Cmntoon

Electromagnetic vibrating feeder
complete with nr. 01 electric control
panel, with support frame and
discharging chute, 600V

0,3>3

t/h

n'! mH

150

1200 400

3 3.15

30

VE2

+Cmntoon

Electromagnetic vibrating feeder
complete with nr. 01 electric control
panel, with support frame and
discharging chute, 600V

0,3>3

t/h

n'! mH

150

1200 400

3 3.16

30

ME1

TU J

Mixing tank complete, capacity 1.000 |
with nr. 01 local electric control panel,
with support frame, pump and pipes

1000

litres

1000

3 3.16.1

30

ME1

I Dmoon

TU J]

Agitators from mixers

15
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
3.16.2 30 ME1 D+ mo o n mJGate valve 1
Mixing tank complete, capacity 1.000 |
3.17 30 ME2 a - 1o o n mwith nr. 01 local electric control panel, 1 1000 litres 1000
with support frame, pump and pipes
3.17.1 30 ME2 I Do o n mJAgitators from mixers 1 15
3.17.2 30 ME2 D+ mo o n mJGate valve 1
Miscellaneous Set of pipes, valves,
3.18 30 connections, pumps, instruments, spre 1 1000
for the Coating Station
Inclined belt conveyor B=800 mm. I=1j
3.19 35 BC3 [/ +TToop T ml. H=22ml., slope 13° 1 150 mtph Iron Ore Pellet 22 31000 102000 22000 800
3.19.1 35 BC3 aTt/ + 1o o p|Drive Motor 1
3.19.2 35 BC3 wTl/ + 1m0 0 p|Speed Reducer 1
3.19.3 35 BC3 /[ I to o p 1 JjFeed Chute 1
3.19.4 35 BC3 / 1 1to o p 1 qDischarge Chute 1
technological structures, colums,
3.19.5 35 BC3 handrail, walkway, belt conveyor supp 1 60000
frame
3.19.6 35 BC3 t m/ = o o p|Primary Cleaner 1
3.19.7 35 BC3 { m/ £ 1o o p|Secondary Cleaner 1
3.19.8 35 BC3 { m/ £ o o p|Secondary Cleaner 1
Reversible horizontal belt conveyor,
3.20 25 RBC/1 / + 1o H p 1 complete, B=800, 1=9.300 mm., rollers 1 150 mtph Iron Ore Pellet 7.5 2100 9300 800
108 mm. diameter
3.20.1 25 am/ = mo H p|Drive motor 1
3.20.2 25 wTl/ + 1m0 H p|Speed Reducer 1
Diverter with support and bolted wear
3.21 25 VD5 5 + 110 0 N T Jprotection 12 mm. thickness and 1 150 mtph Iron Ore Pellet 610 1100 2000
discharging chutes
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%\

TECHINT

Enginegring & Construction

tenova®

ZNAIC

[ 5TIToop

9 |j dzA

Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
3 3.22 55 s3 {.moppT/ EggyB'”’ capacity 410 m3, only the birj 410 m3 Iron Ore Pellet 81000
3 3.22.1 55 S3 Radar type continuos level 1 1
3 3992 55 s3 Maximum vibration type level (800 mn 1 1
rope)
Minimum vibration type level (10.000
3 3.22.3 55 S3 mm. rope) 1 15
3 3.22.4 55 VB1 bDnoppmnAbSRES 61N 3IFGS b2 1 55 700 1000
3 3.225 55 VB1 b Do p p mtJNedle bar gate 1 set bars 1 180 700 1000
3 3.23 55 S4 {.moppT/ EggyB'”’ capacity 200 m3, only the birj 200 m3 Iron Ore Pellet 40500
3 3.23.1 55 S3 Radar type continuos level 1 1
3 3932 55 s3 Maximum vibration type level (800 mn 1 1
rope)
Minimum vibration type level (10.000
3 3.23.3 55 S3 mm. rope) 1 15
3 3.23.4 55 VB2 bDmoppmJbSRES o6FNJ3IFGS b2 1 55 700 1000
3 3.235 55 VB2 b Do p p mJNedle bar gate 1 set bars 1 180 700 1000
3 3.24 55 S5 {. mopp /4 E:gme’ capacity 200 m3, only the bir 1 200 m3 Iron Ore Pellet 40500
3 3.24.1 55 S3 Radar type continuos level 1 1
3 3242 55 s3 Maximum vibration type level (800 mnj 1 1
rope)
Minimum vibration type level (10.000
3 3.24.3 55 S3 mm. rope) 1 15
3 3.24.4 55 VB3 bDmoppmJbSRES o6FNJ3IFGS b2 1 55 700 1000
3 3.245 55 VB3 b Do p p mJNedle bar gate 1 set bars 1 180 700 1000
Technological structures, stairs,
3 395 45 S3/4/5 handrall§, service platform, support, 1 190000
lateral side panels, covering panels ed
complete
Equipment List 8
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Weighing belt conveyor, complete,
B=1,000, 1=5,000 mm., accuracy: 1% {
3 3.26 45 BCW3 2 | mto n p 1/ the max capacity allowable (150 ton/h] 1 150 t/h Iron Ore Pellet 7.5 3500 5000 1000
runned by inverter, range from 30% to
100%
Weighing belt conveyor, complete,
B=1,000, 1=5,000 mm., accuracy: 1% {
3 3.27 45 BCwW4 2 | mto n p 1/ the max capacity allowable (150 ton/h] 1 150 t/h Iron Ore Pellet 7.5 3500 5000 1000
runned by inverter, range from 30% to
100%
Weighing belt conveyor, complete,
B=1,000, 1=5,000 mm., accuracy: 1% {
3 3.28 45 BCW5 2 | mto n p 1/ the max capacity allowable (150 ton/h] 1 150 t/h Iron Ore Pellet 7.5 3500 5000 1000
runned by inverter, range from 30% to
100%
3 3.29 50 BC4 / + o p njnclined beltconveyor B=800 mm. 1=6 150 mtph Iron Ore Pellet| 22 22605 69000 12000 800
ml. H=12ml., slope 10
3 3.29.1 50 aTt/ + 1o p n|Drive Motor 1
3 3.29.2 50 wT/ + 1o p n|Speed Reducer 1
3 3.29.3 50 [/ | 1to p n mJjFeed Chute 1
3 3.294 50 / 1 1o p n mjDischarge Chute 1
technological structures, colums,
3 3.295 50 handrail, walkway, belt conveyor supp 1 31400
frame
3 3.30 65 BC5 / + 1o c pmfnclined belt conveyor for Remet B=8q 150 mtph Iron Ore Pelletl 22 23000 70000 12000 800
mm. I=70 ml. H=12ml., slope 9
3 3.30.1 65 amn/ = mo c p|Drive Motor 1
3 3.30.2 65 wTl/ = 1o c p|Speed Reducer 1
3 3.30.3 65 /1 to c p 1 jFeed Chute 1
3 3.30.4 65 / 1 1to c p m qDischarge Chute 1
technological structures, colums,
3 3.30.5 65 handrail, walkway, belt conveyor supp, 1 35000
frame
Equipment List 9
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Vertical belt conveyor B=1000 mm. I=]
3 3.31 60 EL1 / £ 1o c n1gml. H=100ml., slope 90° Without 1 150 mtph Iron Ore Pellet 75 52000 14000 100000 1000
handrails, walway, support structures
3 3.31.1 60 a Tt/ £ mo c n|Drive Motor 1
3 3.31.2 60 wTl/ = 110 ¢ n|Speed Reducer 1
3 3313 60 technological structur_es up to + 15 ml. 1 26000
level, colums, handrail, platform
3 MHS EAF Fluxes
Lime Bin, capacity 120 m3, only the bi
3 3.35 71 S6 {[ mo T ™M {body H=17m from ground, 4m side, 1 120 m3 lime 11800 4000 17000 4000
square section
3 3.35.1 S6 C[ mo 1 m 1t JDedusting filter, 54 m2 1 52 m2 7.5 950
3 3.35.2 S6 Radar type continuos level 1 1
3 3.353 6 Maximum vibration type level (800 mn 1 1
rope)
3 3354 6 Minimum vibration type level (13.000 1 15
mm. rope)
Vibrating bottom, run by
3 3.355 VM + . 1o T M T Jelectromechanical vibrator, dischrage 1 100 m3/h 1 400
mouth DN400
.A3dm. 3 RAAOKEF NHA
3 3.35.6 I h o T m 1t with DN300 pneumatic valves and limi 1 300
switches
3 3.35.7 + ! 1o 1 ™ Tt JManual slide valve DN400 1 100 m3/h 35
3 3358 P — Pneuma_tl_c blad_e valve, DN400, con E 1 100 m3a/h 45
and position switches
Dolomitic Lime Bin, capacity 120 m3,
3 3.36 71 S7 { [ mo 1 mm{onlythe bin body, H=17m from ground 1 120 m3 lime 11800 4000 17000 4000
4m side, square section
3 3.36.1 S7 C[ mo 1 m 1t JDedusting filter, 54 m2 1 52 m2 7.5 950
3 3.36.2 S7 Radar type continuos level 1 1
3 3.36.3 S7 Maximum vibration type level (800 mnj 1 1
rope)
3 3364 S7 Minimum vibration type level (13.000 1 15
mm. rope)
Vibrating bottom, run by
3 3.36.5 VM = . 1o T MT Jelectromechanical vibrator, dischrage 1 100 m3/h 1 400
mouth DN400
Equipment List 10
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Material
TAG TAG . Design . . WEIGHT . . . .
AREA ITEM SUBAREA TENOVA TECHINT EQUIPMENT TYPE QTY. Requ,]IISI'[IO Capacity Units Material Power Empy) Aprox. Main Dimensions per Unit
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
.AAm. 3 RAAOKEFNHA
3 3.36.6 I h mo T m 1 with DN300 pneumatic valves and limi 1 300
switches
3 3.36.7 + ! mo 1 M1 JManual slide valve DN400 1 100 m3/h 35
3 3.36.8 ! TOT MTJ Pneuma.ti'c bladg valve, DN400, con E 1 100 m3/h 45
and position switches
Bauxite Bin, capacity 120 m3, only the]
3 3.37 71 S8 { [ mo 1 M1t {bin body, H=17m from ground, 4m sid| 1 120 m3 lime 11800 4000 17000 4000
square section
3 3.37.1 S8 C[ mo 1 m 1t JDedusting filter, 54 m2 1 52 m2 7.5 950
3 3.37.2 S8 Radar type continuos level 1 1
3 3373 s Maximum vibration type level (800 mn 1 1
rope)
3 3374 S8 Minimum vibration type level (13.000 1 15
mm. rope)
Vibrating bottom, run by
3 3.37.5 VM * . 1o T M T Jelectromechanical vibrator, dischrage 1 100 m3/h 1 400
mouth DN400
.A3m. 3 RAAOKE NEA
3 3.37.6 | h mo T m 1 JJwith DN300 pneumatic valves and limi 1 300
switches
3 3.37.7 + ! mo 1 M1 Manual slide valve DN400 1 100 m3/h 35
3 3378 P — Pneuma_ti_c blad_e valve, DN400, con E 1 100 m3a/h 45
and position switches
Technological structures for the lime
3 3.38 silos, handrails, service platform + 2,3 1 26000
ml., support, complete
Weighing belt conveyor, complete,
B=800, I=5000 mm., accuracy: 1% on
3 3.39 BCW6 2 [ 1to T M T Jmax capacity allowable (80 ton/h), 80 mtph lime 4.5 3000 5000 800
runned by inverter, range from 30% to
100%
Weighing belt conveyor, complete,
B=800, 1=5000 mm., accuracy: 1% on
3 3.40 BCwW7 2 [ 1to T M T Jmax capacity allowable (80 ton/h), 1 80 mtph dololime 4.5 3000 5000 800
runned by inverter, range from 30% to
100%
Equipment List 11
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Weighing belt conveyor, complete,
B=800, 1=5000 mm., accuracy: 1% on
3 3.41 BCw8 2 | 1mo T M T Jmax capacity allowable (80 ton/h), 1 80 mtph bauxite 4.5 3000 5000 800
runned by inverter, range from 30% to
100%
Vertical belt conveyor B=800 mm. 1=14 lime. dololime
3 3.42 EL2 [ £ 1m0 T H 1 4ml H=37ml., horizontal axial 17 ml., 1 80 mtph t;auxite ' 18.5 25000 14000 37000 800
slope 90°
3 3.42.1 aTm/ £ mo 1 H|Drive Motor 1
3 3.42.2 wTl/ + 1o T H|Speed Reducer 1
technological structures from + 0,0 + 4
37,0 ml. level, colums, handrailatform,
3 3.42.3 stair included, EL2 head and vertical p ! 40000
included
3 3.43 BC7 / +10T 0Tl h_onzontal belt conveyor B=650 mm. 1 80 mtph lime, dolpllme, 8500 650
=30 ml. bauxite
3 3.43.1 am/ £ mo 1 o|Drive Motor 1
3 3.43.2 wTt/ + 1o T o|Speed Reducer 1
technological structures, closed bridge
3 3.43.3 with handrail, walkway (nr. 02 B=800 1 30000
mm.), belt conveyor support frame
fixed discharging chute with support . :
; lime, dololime,
3 3.44 /1 o T o 1 jand bolted wear protection 12 mm. 1 80 mtph : 1500 5000 400
. . . bauxite
thickness and discharging chutes
Totals 299 1233
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Material
TAG TAG . Design . . WEIGHT . . . .
AREA ITEM TY. | Requisitio . .
SUBAREA TENOVA TECHINT EQUIPMENT TYPE Q qn Capacity Units Material Power Empy) Aprox. Main Dimensions per Unit
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]

FINES AND SLUDGE BRIQUETTING PLANT (TBD)

Hopper for slurry (water sludge).
Volume of 8 m3. Made in mild steel Th
4 4.1 Wl MHT T mm with two levels supporting 1 8 m3 sludge 11400 3000 2500 3000
structure with intermediate floor and
ladders
2 SAIKAY3I o0Stu O2y
4 4.2 wl MmmMmn Tl mm, with discharge chute and 1 3 tph sludge 1300 2000 650
supporting structure
LYOt AYSR o0Sftu O2y
mm; L= 8500 mm, angle of inclination
4 4.3 wl mnwmT 15°, without walkway, handrails, 1 3 tph sludge 850 8500 400
support structures.
Bag house with fan, supporting
4 4.4 P emnT T structure for filter and dedusting lines 1 2400 m3/h air 4050
Fa a1Si0OK 2y Rg3
4 45 wl Mo dT { £ dzZNNE NR Gl NBE RNE 1 500 kag/h vapor 26 17000 8600 3600 3700
Supporting structure of slurry dryer
4 4.6 wl Mo T with intermediate floors, with ladders 1 incl 8600 3600 3700
and handrails
4 4.7 i ¢mMmncT Flue gas cooler 1 vapor incl
4 4.8 i ¢MmncT Flue gas fan 1 vapor
4 4.9 P emnpT Bag house 1 vapor
4 4.10 P emMnpT Stack 1 vapor
4 411 wl MMp T Crusher 1 2.538 tph dry sludge 220 640 320 800
4 412 wl MMC T Rotary valve 1 2.538 tph dry sludge 250
Vibrating screen. Dimensions:
4 4.13 wl  MHH 900x2550x2000. Double possibility of | 2538 tph dry sludge 880 900 2000 2550
discharge: oversize to exit, material
screened unloaded on elevator chain

Equipment List
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Elevator chain conveyor. Size 240x40|
Interaxe: 8m. Elevation gain: 12 m.
4.14 [l mnnT Chain typology: 10160 with discharge 1 2.538 tph dry sludge 3000 8000 12000 400
chute.
Bag house with fan and dedusting line .
! A . = 2 3
4.15 P emny T s 41SG0OK 2y R63 1 3500 m3/h air 820
Bins battery (40 m3 for Dri Sludge, 1.0]
Fines and EAF dust, 20 m3 for Solid
. o . dry DRI sludgs
wl MHOT Binder) with its supporting structure 0 fines
4.16 wl MmHnTmC with ladders, handrails and walkway o 1 140 m3 ' 46000 14000 11000 4000
. . . EAF dust,
Wl MHPp T bins roof. Bins of 1.O Fines, EAF dust binder
Solid binder charged by pneumatic
transport, Dri Sludge by chain conveyc
Accessories for bins battery: maximun
417 Wl MHOTC level switches, cpntmuous levels, filter] 1 1600
pressure transmitters, control pressure
valves
Ensilage line (truck discharge line)
4.18 5bmnn F2N) oAya wl 1 1645
wl MHpTC
2 SAIKAY3I o0Sta O2y
419 wl Mno T 650 mm, with discharge chute and 1 2.538 tph dry DRI sludgsg 1300 2000 650
supporting structure
2 SAIKAY3I o6Sta O2y
4.20 wl mnanT 650 mm, with discharge chute and 1 10.05 tph 10 fines 1300 2000 650
supporting structure
2 SAIKAY3I o6Sta O2y
421 wl mnnT 650mm, with discharge chute and 1 2,436 tph EAF dust 1300 2000 650
supporting structure
4.22 Wl MoTT Weighing screw feeder, with supporting 0.75 tph solid binder 380 2600
structure and weighing system
.Sthd O2y@Seé2N] wwith
4.23 wl mnpT discharge chute andupporting 1 15,774 t/h tph fines 1100 11500 400
structure, without walkways
4.24 wl MmnacT . dz01SG oStid St Sol 1 15,774 t/h tph fines 4150 17000
4.25 Wl MMH T Screw feeder 1 15,774 t/h tph fines 500
Bag house with fan and dedusting ling| .
! A i o= 2 3
4.26 P emn g Fa a18G0K 2y R6 3 1 7000 m3/h air 1030
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Double shaft screw mixer model '
4.27 Wl MO MT 7J65/32 (40 rpm) 1 15.774 tph fines 18.5 3200 2700
Buffer bin. Volume of 5 m3 .Made in 3 . ,
4.28 Wl MO H T mild steel Th. 6 mm. Weighing hopper 1 5 m mixed fines 2600
4.29 wl Moo T { ONBgs FTSSRSNI wl mo 1 19.815 tph mixed fines 530
. NRjdzSGadAYy3a al OKA
nnnaTm.
4.30 wl mon T 460 mm roll diameter 1 10 tph mixed fines 86 11795 4015 1762 1956
150 mm roll width
roll separating force 1067 kN
Vibrating screen. Dimensions:
900x2550%x2000.Double possibility of
4.31 wl Mo p Tl discharge: to manual deviator or 1 16,842 tph briquettes 880 900 2000 2550
material screened unloaded on belt
conveyor
Supporting structure with 4 floors, to
4.32 sgbst_am buffer bin, briquettes maching 90480
vibrating screen, screw feeder and
manual deviator
4.33 wl mn g Bucket belt elevator 1 2,973 tph briquette fines 4150 17000
Bag house with fan and dedusting ling| .
! ~ . = . 3
4.34 I ¢CMmpn T s 21SG0K 2y R63 1 6000 m3/h air 950
4.35 wl Mo cC T Cscrew feeder 1 2,973 tph briquette fines 354 2800
535tl0 O2y®3ez2NJ ./ m
4.36 wl mnn with discharge chute and supporting 1 16.842 tph briquettes 700 4000 500
structure, without walkways
Bag house with fan and dedusting line .
! ~ 2 = ~ 3
4.37 P CmMmpp Tl Fa a18G0K 2y R6 3 1 3200 m3/h air 800
4.38 wl moc T ONRIjdzSGGS NROGFNE 1 500 kg/h vapor 26 17000 8600 3600 3700
4.39 wl Mmay T Briquettes belt elevator 1 16.842 tph briquettes 6560 450
Bag house with fan, supporting
4.40 I ¢mpc Tl structure for filter and dedusting lines 1 7200 m3/h air 3810
Fa a1SG0K 2y Rg3
.NRAljdzSGuaSa akKdzidft
4.41 wil Mmn T B=500 mm, with discharge chute, 1 16.842 tph briquettes 1300 5500 500
position sensors and festoons, withoul
dedusting and walkway
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TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
Briquettes feed bins battery (3 bins of
4 4.42 Wl MHc T 40 m ) with its supporting structure witj -, 120 ms briquettes 30000
' handrails, walkway and brackets with g
rail for shuttle conveyor
Weigh belt feeders, B=650 mm, with
4 443 wl MmMMTT+ discharge chute and supporting 1 briquettes 1300 650
structure
.StG O2y @Se 2Nl wwita
4 4.44 wl MmMoO Tl discharge chute and supporting 1 briquettes 1800 13000 500
structure, without walkways
Totals 157 278
16
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TAG TAG . Design . . WEIGHT . . . .
AREA ITEM TY. | Requisitio . .
SUBAREA TENOVA TECHINT EQUIPMENT TYPE Q qn Capacity Units Material Power Empy) Aprox. Main Dimensions per Unit
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]

DRI AREA
5 00 General Area
5 00 1 ¢ nHA( ¢cYTpnnT Nitrogen storage tank 1 2200 Nm3/h 132321 30700 3658
5 00 ¢ non I ¢CTtp ATy Seal Gas Storage Tank 1 T T Nm3/h 582 1400 813
5 00 1 ¢ non i CTtp Ty Seal Gas Storage Tank 1 T T Nm3/h 582 1400 813
5 00 ¢ non I ¢CTtp ATy Seal Gas Storage Tank 1 T T Nm3/h 582 1400 813
5 00 1 ¢ npn P CTmtp T Instrument Air Storage Tank 1 750 Nm3/h 17918 14726 2438
5 00 1 ¢ npec i CTtp Ty Service Air KO Drum 1 2200 Nm3/h 2315 4398 1067
5 00 n.a. ¢ [ tp n n 1 )Transfer Line
5 00 n.a. [/ | 1tp nn mjCombustion Chamber 20300
5 00 n.a. h 5 1t p n n 1 Reducing Gas Outlet Duct
5 15 Reactor charging System
5 51 15 W9 Hp w/ 1t p mp 1 JRotary charger 1 1472
5 5.2 15 w9 HPpW [ . tp mp 1 JIron Ore Loading Bin 46 m3 Iron Oxide 27265 3952 7300 3952
5 5.3 15 W9 HAacCT + ! 1 p mp 1 Solids cut off & gas seal valve 4 12 in 1812
5 5.4 15 W9 HAMT + ! 1mp mp 1 Solids cut off & gas seal valve 4 12 in 1812
5 5.5 15 W9 HMMOT ! 1 p mp 1T Presurization valve 4 2 in 364
5 5.6 15 W9 HnAanNT +! mp mp 1 AValve VS2 4 4 in 384
5 5.7 15 w9 HPpoO [ . mp mn 1t lron Ore Pressurized Bin 1 2.1 m3 Iron Oxide 2702 3000 1372 O.D.
5 5.8 15 w9 HpoO [ . mp mn 1t 4lron Ore Pressurized Bin 1 2.1 m3 Iron Oxide 2702 3000 1372 O.D.
5 5.9 15 w9 HpoO [ . mp mn 1t lron Ore Pressurized Bin 1 2.1 m3 Iron Oxide 2702 3000 1372 O.D.
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Rev. Fluid [KW] [ka] L[ﬁ]nna;?t I—[Ilzig:]t Width[/ml?]iq?meter

5.10 15 w9 HPpoO [ . tp mn 1lron Ore Pressurized Bin 1 21 m3 Iron Oxide 2702 3000 1372 O.D.
511 15 W9 HApT = ! 1 p mp 1 Solids cut off & gas seal valve 4 12 in 1812

5.12 15 w9 HNoOT Wh 1t p m p 1 fExpansion Joint pressurised 4 12 in 1056

5.13 15 W9 MYHT + ! 1t p mp 1JManual lubricated plug valve 4 12 in 4164

5.14 15 W9 HoyT ! mp mp 1JValve VS2 4 4 in 384

5.15 15 W9 HAyT = ! 1 p mp 1 Manual lubricated plug valve 4 12 in 4164

5.16 15 Fittings and spool pieces 1 set 1500

20 Reactor discharging system

5.17 20 WO TTH M N + ! 11 p H N 1 Manual blocking valve 1 24 in 1360

5.18 20 WO TTH MM Wh 1t p H n 1t JExpansion joint 1 24 in 2304

5.19 20 WO TIHTC W TTp H N 1 JRotary valve 1 24 in 22.35 10760

5.20 20 WOTIHTY 5 £ 1t p H n 1UJ|Diverter valve 1 24 x12 in 1585

5.21 20 WO TTHMpP T Wh 1 p H n 1t JExpansion joint pressurised 2 12 in 1188

5.22 20 WO TTHMT + ! 1 p H n 1 Manual lubricated plug valve 1 12 in 1960

5.23 20 WO TTH O C + ! 1 p H AT Vent Gas Valve VS2 1 4 in 170

5.24 20 WO TTH H O + ! 1 p H n 1 Manual lubricated plug valve 1 12 in 1960

5.25 20 W9 TTH 0O Wh 11 p H n 1T {Expansion joint pressurised 1 12 in 594

5.26 20 WO TTH MO sl mpunmn{ 2t ARa Odzim2¥F7F 3 1 12 in 522

5.27 20 WO TIHp P Sampling Bin 1 16 m3 34400

5.28 20 w9 HMC Gas Seal Valve VS2 1 4 in DRI 91

5.29 20 w9 HANA Pressurization valve 1 2 in 170
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Rev. Fluid [KW] [ka] L[ﬁ]nna;?t I—[Ilzig:]t Width[/ml?]iq?meter
5.30 20 W9 HN I [ dzim2FF £t @S 16 in 522
5.31 20 WO HHT {2t ARE Odzim27¥FT¥ 12 in 522
5.32 20 WO TTH O P Manual lubricated plug valve 12 in 1960
5.33 20 WO TITHOHT Expansion joint pressurised 12 in 2376
5.34 20 t1l MmO I h tp H n 1 Receiving hopper 13950
5.35 20 WO TTHMY T Manual lubricated plug valve 4 in 1307
5.36 20 WOTIHOT Vent Gas Valve VS2 4 in 170
5.37 20 W9 HHH Gas Seal Valve VS2 4 in 91
5.38 20 t| MM P I h 1tp H N 1JReceiving hopper 0.02 m3 1000
5.39 20 W9 HHI Gas Seal Valve VS2 4 in 91
5.40 20 W9 HHC( Depressurization valve 4 in 170
5.41 20 W9 HYDP { ! mp H N mjHot DRI Sampler DRI 550
5.42 20 tl mMon 5 + 1t p H n 1t J Diverter valve 24 x12 in 1585
5.43 20 tl MnmMmT Expansion joint pressurised 12 in 2376
5.44 20 tl mMonm Manual lubricated plug valve 12 in 3920
5.45 20 tl mydTm Vent Gas Valve VS2 4 in 340
5.46 20 tl MOHT Manual lubricated plug valve 12 in 3920
5.47 20 tl MnHT Expansion joint pressurised 12 in 1188
5.48 20 tl mMnom {2f ARA Odzin27FT¥ 12 in 1044
5.49 20 Fittincs and spool pieces 15000
25 EAF Charging System
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5.50 25 t M MH 5. mp H p 1JEAF Surge Bin 1 115 m3 DRI 138300
551 25 tl M M H 5. mp H p 1JEAF Surge Bin 1 115 m3 DRI 138300
5.52 25 I HMAOT Manual blocking valve 2 24 in 2720
5.53 25 I MANTTC Expansion joint 2 24 in 3374
5.54 25 I MT C TT Rotary valve 2 24 in 22.35 21520
5.55 25 Il MAnyT {2t ARa Odzinm2¥¥F 3 2 16 in 1866
5.56 25 I HNMTT Manual lubricated plug valve 2 12 in 3920
5.57 25 I mMopT 5 + 1t p H p 1t JDiverter valve 2 16 in 3170
5.58 25 | mMynm {2t ARE Odzinm2FF 9 2 16 in 1866
5.59 25 | MHYT OELI yaArzy 22Ayd y| 4 16 in 840
5.60 25 I MO T TT /[ I 1tp H p 1 JjLoading Chute 8500mm 2 16 in 3173
5.61 25 | mMnpT {2t ARE Odzinm2FF 9 2 16 in 1866
5.62 25 | MAadm QELI yaAzYy 22Ayd y| 2 16 in 420
5.63 25 I MHMT /1 1tp Hp 1 jLoading Chute 2000mm 2 16 in 747
5.64 25 t1  Mmn | h tp H p 1 JReceiving hopper 1 13950
5.65 25 t1  wmnd /1 1tp Hp 1 JRotary Loading Chute 14000mm 1 16 in 2613
5.66 25 | MOMT OELI yaARZY 22Ayd y| 2 16 in 420
5.67 25 Fittincs and spool pieces 1 set 10000
5.68 25 t1  cnd D+ mmp H p 1JGas Venturi 1 29433 Nm3/h 406 2238 508
5.69 25 tl cnT 5{ 1t p H p 1 JEAF Bins Depress stack 1 43825 Nm3/h 11027 10274 2743
5.70 25 tl cpo . { mp H p 1t {EAF Bins Scrubber 1 300 Nm3/h
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5 30 Reactor
5 571 30 W9 HHM w9 Ttp H p 1 fReactor DRI 288600 28800 6800
5 5.72 30 W9 HnAadgTm Cluster Breakers 2 1240
5 40 Natural gas Conditioning
5 5.73 40 b 5 mp n n mNatural gas K.O. drum 1 16229 Nm3/h 2896 4456 1067
5 45 Reduction gas circuit
5 5.74 45 t DTTHH M I wrtp n p 1JTop gas heat recuperator 1 29.3 t/h 80000
5 5.75 45 t D HHM { 5mpnp T |Steam Drum 1 29.3 t/h 10000
5 5.76 45 tD HMM t Dmtp n p 1JProcess gas quench orifice 1 165857 Nm3/h 970 1822 711
5 5.77 45 t D OMH t Dmtp n p 1 JProcess gas venturi 1 165857 Nm3/h 186.5 470 2760 610
5 5.78 45 t D owmO t Dmtp n p mJjProcess gas separator 1 165857 Nm3/h 20766 10478 2743
5 5.79 45 tD HOM t Dmtp n p 1 JjProcess gas quench tower 1 165450 Nm3/h 44463 14535 3200
5 5.80 45 t DTtcowm t a 1tp n p 1 Humidifier water pump 1 381 t/h 186 1000
5 5.81 45 t Dmtcowm t a mtp n p 1 Humidifier water pump 1 381 t/h 186 1000
5 5.82 45 tD nmMmc t Dmtp n p 1 JProcess gas K. O. drum 1 127786 Nm3/h 11457 5973 2591
5 5.83 45 t Dmnocl C[ mtp n p mJProcess gas compressor filters 2 132086 Nm3/h 4000
5 5.84 45 t Dtnoc t Dmtp n p 1JjProcess gas compressor 1 129437 Nm3/h 3730 10000 2000
5 5.85 45 t DTcTM t Dmtp n p 1 JProcess Gas compressor aftercooler 1 125137 Nm3/h 20736 10827 2286
5 5.86 45 t D CHH t Dmtp n p 1 fProcess gas Humidifier 1 136190 Nm3/h 27165 12783 2438
5 5.87 45 t D CHQ t Dmtp n p 7 NProcess gas heater KO drum 1 136190 Nm3/h 12269 5876 2438
5 5.88 45 tD cpn wSI OG2NJ oemLl aa || 1 75000 Nm3/h 900 2080 710
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5 5.89 45 tD cpM t DnpnpnANwSFOG2NI 6eénLl)aa Y| 1 217000 Nm3/h 18853 8471 2743
5 50 Process gas heater
5 5.90 50 tD onH | 9 tp p n 1 Process gas heater 1 136190 Nm3/h 1200000
5 5.91 50 t D OHH C! mp p n 1t {Process Gas Heater ID Fan 1 75727/87090 Nm3/h 298 5000
5 5.92 50 t D oMH C! 1tp p n 1 fProcess Gas Heater FD Fan 1 68281/75109 Nm3/h 187 5000
5 5.93 50 tD ono { ! tp p n 1 Sulphur addition system 1 10000 3000
5 5.94 50 n.a. [ { tp p n mm]Oxygen lances and skids 2 sets 4220 Nm3/h 1720
5 35 CO2 Removal Unit
5 5.95 35 /' h oHO '/ mtpnp mjCO2 Absorber Column 1 124666 Nm3/h 80736 28275 2896
5 5.96 35 /' h o0oo D2 1 p n p 1 qDecarbonated gas washer 1 116561 Nm3/h 19161 8507 2286
5 5.97 35 h oowm t amtp n p 1 Gas washing water pump 1 17 t/h 5.6 1000
5 5.98 35 h oowm t amtp n p 1 Gas washing water pump 1 17 t/h 5.6 1000
5 5.99 35 / "h oHn { / mmtp o p mStripper column 1 54750 32081 3048
5 5.100 35 /[ ' h owmp h/ 1tp o p 1 Jstripper overhead condenser 1 14000 8000 1500
5 5.101 35 [/ h omo 5 w1t p o p T/ Sripper overhead condenser KO drum 1 10268 7002 2743
5 5.102 35 h oHPp t amp o p 1Reflux pump 1 13.7 t/h 3.7 1000
5 5.103 35 h oHPp t amp o p 1Reflux pump 1 13.7 t/h 3.7 1000
5 5.104 35 /'h ont L b tp o p m{Incinerator 1 9300 Nm3/h 44.8 14000 3000
5 5.105 35 /' h owmc w. Ttp o p T JReboiler 1 26.5 t/h 20000 8000 2000
5 5.106 35 /' h oop / 5 1 p o p 1 JReboiler condensated drum 1 2336 3702 1372
5 5.107 35 h opn tampopmsjal 1 Smndzld RSYAY 41 0 1 1 t/h 14.9 1000
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5 5.108 35 /' h opn tampopmnsjal 1 Sndzld RSYAY 41 0 1 1 t/h 14.9 1000
5 5.109 35 /' h ooc t a 1t p o p s Reboliler condensate pump 1 0.4 t/h 15 1000
5 5.110 35 / h ooc t a 1 p o p 1 s Reboliler condensate pump 1 0.4 t/h 15 1000
5 5111 35 /' h owmn { 9 mtp o p mJRich/lean solution exchanger 1 5000
5 5.112 35 / h OHH t a 1t p o p 1 s Lean solution circulating pumps 1 156 t/h 149 3000
5 5.113 35 / h OHH t a 1t p o p 1 s Lean solution circulating pumps 1 156 t/h 149 3000
5 5.114 35 /' h oHAN I 9 tp o p 1 Jlean solution heat exchanger 1 3000
5 5.115 35 /' h ooni C[ mtp o p mjCentrifuge filters 1 7.5 2000
5 5.116 35 / ' h oo0ni C[ mp o p 1t {Centrifuge filters 1 7.5 2000
5 5.117 35 /' h OHT C[ mtp o p 1 {Mechanical filter 1 1000
5 5.118 35 /' h oorT C[ mp o p 1 |Activated carbon filter 1 5.6/26 t/h 8407 5164 1829
5 5.119 35 / h ooy / ¢ tp o p mjCarbon traps 1 1000
5 5.120 35 /' h owmT ¢ Y tp op 1Solution storage tank 1 10734 8051 5368
5 5.121 35 [ h oHY t amp o p mNStorage tank pump 1 38 t/h 7.5 1000
5 5.122 35 /[ h onn C[ 1t p o p 1 jSolution filter 1 5000
5 5.123 35 /'h onwM ¢ Y mp o p 1 Solutions preparation tank 1 8000 4760 2743
5 5.124 35 / h onH t amp o p 1/ Solution sump pump 1 38 t/h 7.5 1000
5 5.125 35 /' h ono t a mp o p 1 NSolution charging pump 1 15 1000
5 5.126 35 /[ h onH t atmp o p mNSewage pump 1 2.2 1000
5 5.127 35 [/ h ood C[ mtp o p 1t {Make up solution filter 1 1000
5 5.128 35 /[ 'h oMT] { { mp o p 1 Rich solution strainer 1 1000
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Rev. Fluid [KW] [ka] L[ﬁ]nna;?t I—[Ilzig:]t Width[/nll?]i?meter
5 5.129 35 /' h oMT] { { mp o p 1 Rich solution strainer 1 1000
5 5.130 35 /' h omy] { { mtp o p 1 JLean solution strainer 1 1000
5 5.131 35 /[ ' h oMy { { mp o p 1 JLean solution strainer 1 1000
5 5.132 35 /' h OHM] I C1tp o p 1 JHydrociclone filter 1 5000
5 5.133 35 /' h OHM]I | C1tp o p 1 fHydrociclone filter 1 5000
5 5.134 35 /' h onc I C1p o p 1 {Antifoam metering system 1 1000
5 55 Steam system
5 55 /' h oorT 59 ntp p p i /Deaerator 1 31.1 t/h 20000 5000 2000
5 55 / h oon t amtp p p msBoiler feed water pump 1 30.5 t/h 56 1000
5 55 [/ h oon t amp p p 1/ Boiler feed water pump 1 30.5 t/h 56 1000
5 55 /' h ony . h tp p p mjpPackage boiler 1 5 t/h 29.8 70000 3000
5 70 Flare system
5 70 t D cod [ Drtp T n1jFlare 1
7000 20000 2000

5 70 t D cnn 5wrmp 1 n mJFlare seal drum 1

Totals 5985 3166
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. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]

EAF AREA AND ANCILLARIES

6 6.1 25 9! TmCc Hp T/ Electric Arc Furnace

6 6.1.1 25 4012 9 [ mc H p 1t {Electrode Holders (Clamps) 3 copper incl
6 6.1.2 25 4013 9 [ mc H p 1 JElectrode Arms: 3 copper cladded 20510
6 6.1.3 25 4014 9 [ mc H p 1 {Electrode Columns: 3 stee; 30000
6 6.1.4 25 4015 9 [ mc H p 1 JColumn Guide Rollers: 3 sets steel 7100
6 6.1.5 25 4017 9 [ mc H p 1 {Superstructure: 1 steel 29650
6 6.1.6 25 4018 9 [ mc H p 1 JElectrode Hydraulic Cylinders: 3 8646
6 6.1.7 25 4021 9[ mc H p 1tJRoof Ring 1 steel 2494
6 6.1.8 25 4023 I h tc H p 1 JMaterial Feed Chute: 1 Hardox 500
6 6.1.9 25 4024 w [ 1c H p 1 JRoof Lift mechanism 1 steel 6000
6 6.1.10 25 Roof Lift cylinders 2 1500
6 6.1.11 25 4025 WaTiCHP T/ Eg: efzrﬁ\l:l)vly gp%ifg?gts ,ngsvgruifyll)& Car 1 steel 9010
6 6.1.12 25 Roof swing Cylinder and supports 1 1800
6 6.1.13 25 4028 [ . tc H p 1 JRoof Lifting beams 2 steel 18000
6 6.1.14 25 4029 9! 1mc H p mjPedestals: 2 steel 15156
6 6.1.15 Cwrtc H p 1t fUpper furnace shell

6 6.1.16 25 4032 9! McHp WECJZSU" Shell Assembly (upper and 39728
6 6.1.17 25 4033 9! 1mc H p 1 Slag Door Assembly 1 steerl)igige o 3025
6 6.1.18 25 Slag door Cylinder 1 200
6 6.1.19 25 4038 9! 1mc H p 1 Tilting Platform: 1 steel 82000
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. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
6 6.1.20 25 Service Platform (stationary) 1 steel 20950
Tilting Mechanism (stabilizer, locking
6 6.1.21 25 4039 9! McHp T device, safety stop) 1 set steel 8000
6 6.1.22 25 Tilting cylinders (and supports) 2 3850
6 6.1.23 25 4048 9! 1c H p 1 Instrument Brackets: 1 set steel 907
6 6.1.24 25 4049 9! 1mc H p 1tf{Walkways & Platforms: 1 set steel 7210
6 6.1.25 25 4053 9! mmc H p 1 JfFumes Collection hood 1 pipe to pipe 8680
6 6.1.26 25 4075 9! mc H p 1 {Hydraulic System:
. . g1 G SNIt3
6 6.1.27 25 t amc H p 1 Piston Type Pump 1 270 [/min 550 water) KW
6 6.1.28 25 aTtt artc Hp|Electric Motor 6 poles 1 75
. . g GSNI3
6 6.1.29 25 t aTc H p 1tJPiston Type Pump 1 270 I/min 5506 water) KW
6 6.1.30 25 aTt aTtc Hp|Electric Motor 6 poles 1 75
. : gl GSNIt3
6 6.1.31 25 t aTc H p 1tJPiston Type Pump 1 270 I/min 5506 water) KW
6 6.1.32 25 a1t aTtc Hp|Electric Motor 6 poles 1 75
Fixed Displacement Vane Pump (or G gl GSNIt3
6 6.1.33 25 tatmcHp T PUmMp) 1 270 m3/h / I/s 5506 water) KW
6 6.1.34 25 aTt aTtc Hp|Electric Motor 4 poles 1 7.5
Fixed Displacement Vane Pump (or G gl GSNIt3
6 6.1.35 25 tatmcHp T PUmMp) 1 270 m3/h / I/s 5506 water) KW
6 6.1.36 25 aTt aTtc Hp|Electric Motor 4 poles 1 7.5
. : gl GSNIt3
6 6.1.37 25 ¢ Y mc H p 1 fHydraulic System Tank 1 5000 liters 55% water) 1200
6 6.1.38 25 I 9 mtc H p m JPlate Type Heat Exchanger 1
6 6.1.39 25 I / 1tc H p 1 Nitrogen Accumulator 1 300 liters
6 6.1.40 25 I '/ 1tc H p 1 fNitrogen Accumulator 1 300 liters
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6 6.1.41 25 I '/ mtc H p 1 Nitrogen Accumulator 1 300 liters
6 6.1.42 25 I '/ mtc H p 1 Nitrogen Accumulator 1 300 liters
6 6.1.43 25 | tmmcHp Tl wwntH It @S 1
6 6.1.44 25 | tmmcHpTmgl wwrmH *IF f @S 1
6 6.1.45 25 | tmmcHp Tl wwntH It @S 1
6 6.1.46 25 | tmmcHpTmgl wwrmH *IF f @S 1
6 6.1.47 25 | +mc Hp niHRDE 1
6 6.1.48 25 + { mc H p 1 fHydraulic Valve Stand 1
6 6.1.49 25 a. Tc H p 1 Manual Hydraulic Block 1
6 6.1.50 25 t a tc H p 1 J|Regulation Vavle Pump 1 40 I/min KW ??mm x ?2?mm
6 6.1.51 25 aTt aTtc Hp|Regulation Vavle Motor 1 3.5
6 6.1.52 25 ¢ Y mc H p 1 fRegulation Tank 1 160 liters KG H Dia
6 6.1.53 25 4076 2{ TTCHpTJ ;ollsez f%r’\:‘;of{riﬁgéd%fr ;(nd r:[oodk)J 2 lset 700
6 6.1.54 25 4078 [V 1tc Hp 1 fCompressed Air (hoses, valves) 1set 200
6 6.1.55 25 4079 b { mtc H p 1 JArgon/Nitrogen System (hoses, valved 1set 500
6 6.1.56 25 Argon/Nitrogen Valve Stand 1
6 6.1.57 25 4083 [ { tc H p 1t /Lubrication System: 1 set 300
6 6.1.58 25 4084 w9 Tmc Hp ®fRefractory:
6 6.1.59 25 4087 [/ . 1 c Hp 1 Secondary Cables: 3 sets 5896
6 6.1.60 25 4088 { . mc H p 1 JSecondary Bus 1 set copper 8630
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TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
6.1.61 25 4089 | { mtc H p mfTerminal Head Supports: 1 steel 2000
6.1.62 25 4094 2 { mc H p 1JEAF Weighing System 1 1000
Temperature/Steel Robot Sampling
6.163 25 4095 ¢ { ™C H P T pevice with magazine for cartridges a 7500
6.1.64 25 4095 { I mtc H p 1 |Spout cleaner/opener Robot 1 7500
6.1.65 26 Electrical Equipment 1 set
6.1.66 27 91 C ¢NIYyaFT2N¥SNI g| 1
[ S@St n m CASER L
6.1.67 e switches, transmitters, etc.) 1 set
6.1.68 29 [ S¢St m m t[/ X 1 al 1set
6.1.69 30 Level 2 1 set
6.2 25 4091 { . mc 1 n mjCharging Bucket 1 21000
Ladle Refractory breakout stand
(suction hood movable type, ducts froj
6.3 25 4092 [{mecopm ladle breakout station to mixing points] 1
ladle refractory breakout standiamper)
6.4 25 [ { Tc o p mt/Ladle Spout Cleaning Stand 1
6.5 o5 [ 5mcopmn) Ir_;gkl)e Dryer (with ladle stand and gas 1 15000
Ladle Preheater (with ladle stand and
6.6 25 [ £TTCcHp T gas rack) 1 15000
6.7 25 [ 2t c H p 1t |Ladle Preheater (for tapping car) 1
6.8 25 4093 9 { mtc n p 1 JElectrode Storage & Piccardi Machine 1 steel 3000
6.9 25 4096 [ / mc o n mjLadle Car (w/weighing system) 1 33000
6.11 25 4098 Ladles for 120 metric tons capacity
6.11.1 25 nnaoyTt [ ! mc o n mfHot Metal Ladle 1 120 metric ton Hot Metal 23565 4185 3500
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. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
6 6.11.2 25 nncddgyrm [ ! mc on mHot Metal Ladle 1 120 metric ton Hot Metal 23565 4185 3500
6 6.11.3 25 nncdyrm [ ! mc on mHot Metal Ladle 1 120 metric ton Hot Metal 23565 4185 3500
6 6.11.4 25 nndogyrtm [ ! mc o n mHot Metal Ladle 1 120 metric ton Hot Metal 23565 4185 3500
6 6.11.5 25 nncdyrm [ ! mc on mHot Metal Ladle 1 120 metric ton Hot Metal 23565 4185 3500
6 6.12 o5 4099 {/ meconns EAF shell transfer car, not motorized, 1 18000
with rails
6 6.13 25 [ . 1mc o n muShelllifting beam 1 30000
6 6.14 25 { t tc n n 1 Shell Maintenance Platform 1 22000
6 6.15 25 4125 ¢ wite np 1t ]rnace Transformer 55 MVA, include 55000 | 80000
first fill of insulating oil
6 6.16 05 / wTttc np mControl room
6 6.17 00 ¢cYmcnnmin Oxygen storage tank 2200 Nm3 132321 30700 3658
6 6.18 00 ¢cYmcnnmin Nitrogen storage tank 2200 Nm3 132321 30700 3658
totals 55244 980
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CONTINUQOS PIG CASTING

7 7.1 15 D10 t / T ™mp 1 JPig Casting Machine 1 100 mtph Pig Iron 300000
7 7.1.1 15 amnt / T mp|Drive Motor 1

7 7.1.2 15 wTtt / mT M p|Speed Reducer 1

7 7.2 15 { DtT mp 1 JSplash guards 1 set

7 7.3 15 t YT mp 1T Automatic Pig Knocker 1 set

7 7.4 15 / I 1tT mp 1 jDischarge Rocker Chute 1 set

7 7.5 15 /I tT ™mp 1 JSticker Chute 1 set

7 7.6 15 5{ 71 mp 1t |Dry Shot Plate System 1 set

7 7.7 15 / . T mp 1 Collecting Box 2

7 7.7.1 15 amn/ . T ™mp|Drive Motor 2

7 7.8 15 a{ T mp 1 Mold Spray System 1 set

7 7.9 15 cYntmpmft NSmaAE ¢y 1

7 7.10 15 I DtT ™M p T J Agitator 1

7 7.10.1 15 amn! DmnT ™mp|Drive Motor 1 0.5
7 7.10.2 15 wtt! DTtT ™M p|Speed Reducer 1

7 7.11 15 t amT mp 1 Transfer Pump 2

7 7.11.1 15 amnt amnTt mp |Drive Motor 2 1.5
7 7.12 15 ¢CYTT Mp 1T AMix Tank 1

7 7.13 15 I DT ™ p T J Agitator 1

7 7.13.1 15 am! DmnT ™mp|Drive Motor 1
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7 7.13.2 15 wtt! DTtT ™M p|Speed Reducer 1
7 7.14 15 t armT ™Mp 1 Emulsion Pump 1
7 7.14.1 15 amt armnTt mp |Drive Motor 1 15
7 7.15 15 t armT ™Mp 1 Emulsion Pump 1
7 7.15.1 15 amt armnTt mp |Drive Motor 1 15
7 7.16 15 / { T M p 1T{Mold Drying System 1 set
7 7.17 15 {[ T mp 1 |Dry Coating Powder Silo 1
7 7.18 15 . WTtT M p Tt JDrying Burners 1 set 70 Kw
7 7.19 15 Cbmnt mp mfFan 1
7 7.19.1 15 amnmChb Tt mp|Drive Motor 1 0.5
7 7.20 15 L' YTt mp 1T AIr Knife 1
7 7.20.1 15 atm! YTt mp|Drive Motor 1 1
7 7.21 15 . { T mp mJCooling Catch Basin 1
7 7.22 15 b %1t T Mp 1 JNOzzle Spray System 1
7 7.23 15 tamT mp 1/ Pump 1
7 7.23.1 15 amt amnTt ™mp |Drive Motor 1 20
7 7.24 15 tanT mp ms/qPump 1
7 7.24.1 15 amt amnTt Mmp |Drive Motor 1 20
7 7.25 15 {1 T ™mp 1 Steam Hood 1
7 7.26 15 Cb tT mp 1 JjSteam Exhaust Fan 5
7 7.27 15 51 Cb mT mp|Steam Exhaust Damper 5
Equipment List 31




TECHINT

Enginegring & Construction

TECHINT

tenova®

/A\IAIC

[ 5TIToop

9 |j dzA

Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM BAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
SU TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] (mm] [mm]
7 7.27.1 15 anmChbmnT ™mp |Drive Motor 1
7 7.27.2 15 amnChb T mp |Drive Motor 1
7 7.27.3 15 amnCbrmTt mp |Drive Motor 1
7 7.27.4 15 amChbmnT mp |Drive Motor 1
7 7.27.5 15 amnCbrmnTt mp |Drive Motor 1
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Material
TAG TAG I Design . . WEIGHT . . . .
AREA ITEM SUBAREA EQUIPMENT TYPE TY. | Requisitio . Units Material Power Aprox. Main Dimensions per Unit
TENOVA TECHINT Q Q qn Capacity (Empty) P P
. Lenght Height Width / Diameter
Rev. Fluid [KW] [ka] [mm] [mm] [mm]
7 7.28 15 . [ T mp m|Blowers 1
7 7.29 15 D14 [ ¢ TT mp 1 JLadle Tilter 1 57100
7 7.29.1 15 am|[ ¢ Tt mp|Hydraulic Drive Motor 1 35
7 7.30 15 | 51T ™Mp 1T Fumes Extraction Hood 1
7 7.30.1 15 C[ mT mp 1 |Pig Front End Loader 1
7 7.31 30 / | 11T o n 1 jDischarge chute 1
7 7.32 15 a5 mT mp 1TAMold dedusting 1
Totals 82 357
Equipment List 33




ITHOMINT / 5 .
ZNAIC moop 91l dzA
tenova®
Material ,
AREA | ITEM | SUBAREA TETIG‘SV A TET SfINT EQUIPMENT TYPE QTY. Reqﬁisitio Czepigirt'y Units Material | Power V\(/EEH:Syl)*T Aprox. Main Dimensions per Unit
Rev. Fluid [KW] [ka] L[emnna;?t I—[Irerz]ig:]t Width[/mlir)]iq?meter
8 8.1 25 825 Water Treatment Plant WTP
8 811 Sslerg LYRANBOU O22f¢
8 8.11.1 30 AC2 '/ 1ty o n m JAir coolers 1410 m3/h
8 8.111.1 30 Air cooler bundles 1 12000 3000 12500
8 81112 30 Air cooler bundles 1 12000 3000 12500
8 8.1.1.1.3 30 Air cooler bundles 1 12000 3000 12500
8 81114 30 Air cooler bundles 1 12000 3000 12500
8 8.1.1.1.5 30 Air cooler bundles 1 12000 3000 12500
8 8.1.1.1.6 30 Air cooler bundles 1 12000 3000 12500
8 8.1.1.17 30 AC2.1 Cb my o n m fAxial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.8 30 AC2.1 Cb 1y o n 1t Axial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.9 30 AC2.2 Cb my o n m yAxial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.10 30 AC2.2 Cb my o n 1t Axial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.11 30 AC2.3 Cb my o n myAxial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.12 30 AC2.3 Cb my o n 1ty Axial Fan + electric motor 1 30 1200 2800
8 8.1.1.1.13 30 Supporting structure 1 28000 15000 18000
8 8.1.1.1.14 30 Valves and accessories 3 12xDN200
8 8.1.1.1.15 30 Automatic drain and vent valves 3 24x1"dia
8 8.1.1.1.16 30 Laz2ftldAaz2y FyR oeém 1 3xDN400
8 8.1.1.2 30 SEI1 ¢ YTy on m/|Expansion Tank
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Material ,
AREA | ITEM | SUBAREA TETIG‘SV A TETS:;INT EQUIPMENT TYPE QTY. Requiisitio Czepigirt'y Units Material | Power V\(/EEH:Syl)*T Aprox. Main Dimensions per Unit
Rev. Fluid [KW] [ka] L[emnn%?t I—[Irerzlig:]t Width[/mlir)]iq?meter

8 8.1.121 30 Expansion Vessel 1 30 m3 6500 10000 2000
8 81122 30 géﬁzzggﬁaegon valves, safety valves aj 1 650
8 8.1.1.3 30 P12 t { Ty o n 7 | Pumping Station
8 8.1.1.3.1 30 PI12.1 t a ty o n 1 JsHorizontal pump & motor 1 470 m3/h 150 1500
8 8.1.1.3.2 30 PI2.2 t amy o n mJHorizontal pump & motor 1 470 m3/h 150 1500
8 8.1.1.3.3 30 P12.3 t a ty o n 1 JsHorizontal pump & motor 1 470 m3/h 150 1500
8 8.1.1.3.4 30 PI2.4 t a my o n 1/ Horizontal pump & motor 1 470 m3/h aidltyR1 150 1500
8 8.1.1.35 30 Valves and accessories 4 set
8 8.1.1.4 30 MPI2 t { Ty o n m|Emergency Diesel pump
8 8.1.141 30 MPI2.2 t amy o n mmPump 1 450 m3/h 6000 1850 2750 5500
8 8.1.14.2 30 MPI2.1 t amy o n s Pump 1 450 m3/h 6000 1850 2750 5500
HEREE R I
8 8.1144 30 Valves and accessories 2 set
8 8.1.1.5 30 PS1 t { Ty o n 1 | Make up pumping station 1+1 40 m3/h
8 8.1.1.5.1 30 t amy o n 1t Horizontal pump & motor 1 15 150
8 8.1.1.5.2 30 t a my o n 1 Horizontal pump & motor 1 15 150
8 8.1.1.5.3 3 Valves and accessories 2 set
8 8.1.1.6 30 SAIl ¢ YTy o n mfMake up water tank 30 m3 800 6500 2500
8 8.1.16.1 30 Isolation valves and accessories 1 set
8 8.1.1.7 30 GDI1 5 { my o n m jDosing station for corrosion inhib.
8 81171 30 t amy o n 1 Dosing pump 1 0.5
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