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10.1 Equipment Design Criteria & Specifications 

 
This chapter provides the Design Criteria utilized to produce the technical specifications 
of for the electrical, mechanical and material handling equipment that are described in 
detail in chapter 10.2. This chapter presents data about: 

 
1. Electrical Installations design criteria 
2. Electrical Package design criteria 
3. Mechanical equipment design criteria 
4. Material Handling equipment design criteria 
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   Electrical Design Criteria (3786-TARG-E-DC-000-001) 

 
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. 

 

The criteria contained in this document must be understood as guide in design process, 
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 bold fonts. 
In this document, 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 installations 
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 
Acceptable Practices 

In case that this Design Criteria indicates more than one acceptable 
equipment or method, selection will be based in installation total cost. 
If a particular equipment or method is stated as preferred, it will be 
chosen considering that it must cost less than or equal to installed total 
cost that other acceptable equipment or method. Cost advantages 
must be considered to reduce maintenance and cost of operations, 

  instead of an additional investment.  
As Built Updated drawing or document, as built. 

Cable trays Cable trays are rectangular ducts, closed with removable covers, which 
are part of a complete wiring system along with other accessories that 
allow installation of conductors for one or several circuits and feed 
different services. Trays without covers are not acceptable, as per 

  design criteria.  

Duct Closed or open channel of metallic or non-metallic materials, designed 
  to contain electrical conductors.  

Breaking Capacity Current value of a protection which corresponds to maximum current 
  value  of  short  circuit  cleared  by  an  equipment   in  pre-established  



T a 

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

 

 

 

 

 

 
 

Terminology Description 

conditions without 
  characteristics.  

changing its constructive or operating 

Defined Load Load value obtained from characteristics, efficiency and cycles of work 
  from installed equipment.  

Non-lineal Load Load which current wave shape in stationary state does not follow the 
  wave shape of impressed voltage.  

  Grounding Conductor  Conductor used to ground any equipment.  

  Grounded Conductor  Any system conductor or circuit grounded on purpose.  

Frequency Control Performed actions to keep operating frequency in a predefined band 
to the referenced frequency, adjusting any instant unstable equilibrium 
between  generated  power  and  demanded  power  in  the  electrical 

  system.  
Short Circuit Failure which impedance value is very little. 

Adjusted Maximum 
Demand as per 

  Defined Load  

Equals to 1.0 times maximum demand. 

Adjusted Maximum 
Demand as per Non- 

  Defined Load  

Equals to 1.05 times maximum demand. 

15 Minutes Maximum 
  Demand  

Highest medium load measured in 15 minutes period. 

8 Hours Maximum 
Demand 

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

Grounding Electrode Metallic body in direct contact with ground, assigned to establish 
connection with it, must be made of a corrosion-resistant material and 

  good conductor, like copper or copper alloy.  

Explosion proof 
Apparatus 

Enclosed   equipment   capable  of   bearing  a  gas  or  specific  vapour 
explosion inside of it and preventing gas or specific vapour ignition 
around its casing, caused by sparkles, voltaic arc or gas or specific 
vapour explosion inside of it. It is suitable to be used under such 
external temperatures that surrounding explosive atmosphere cannot 

  be burnt.  

Technical Equivalent ¢ƘŜ ŎƭŀǳǎŜ ά¢ŜŎƘƴƛŎŀƭ 9ǉǳƛǾŀƭŜƴǘέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŘƻŎǳƳŜƴǘΣ ƳŀǘŜǊƛŀƭΣ 
equipment or element as an alternative of the indicated one, must 
fulfill specifications of required product or service, and at least comply 

  with same values and characteristics stated in the original specification,  
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Terminology Description 

applied to design, manufacturing, building, constructions, installation, 
  inspection, tests, operation or maintenance.  

Cable Rack Support system of electrical conductors made with longitudinal profiles 
and cross rails with accessories, which result a rigid and complete 

  installation unit.  

Structure (applied to 
overhead lines). 

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

Load Factor Rate between medium load in a determined time period and peak load 
  occurred during that period.  

Demanding Factor Rate   between   installation   maximum   load   demand,   or   part   of 
installation, and total power connected to the installation or part of the 

  installation, respectively.  

Diversity Factor Rate between the addition of individual maximum load demands of 
each installation subdivision or system and maximum load demand of 

  the installation or complete system.  

Data Sheet It  is  a  document  where  equipment  information  such  as  service, 
operation conditions, type of materials, characteristics and equipment 

  components can be found.  

Allowable Intensity 
(Ampacity) 

Intensity in amperes which a conductor can continuously transport in 
conditions of use and without exceeding its service temperature. Also 

  called permanent intensity.  

Under voltage release Characteristic of a switch applied to a motor control, which causes an 
instant trip of motor controller due to a feeding voltage permanent 
drop or voltage loss and instant re-connection when voltage is restored 
to  normal  conditions,  no  matter  the  duration  time  of  the feeding 

  voltage permanent drop or voltage loss.  

Overhead power line It  is constituted  by bare,  covered  or  isolated electrical   conductors, 
wired outside or in open spaces and supported by columns or other 
type  of  structures  with  necessary  accessories  to  fix,  separate  and 

  isolate them from those conductors.  

Underground line It is constituted by one or many isolated conductors which are part of 
installed electrical circuits placed underground level, buried in ducts or 

  in any other type of installation.  

Meeting Room It is a closed place prepared for more than twenty five people to stay 
  for more than fifteen minutes in it.  



T a 

CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 8 of 81 

 

 

 

 

 

 
 

Terminology Description 

Lightning Arrester Device for protection against atmospheric discharges, connected 
  directly to ground.  

Under voltage 
protection 

Device connected to a motor control, which causes an instantaneous 
trip of motor controller or after a permanent feeding voltage 
permanent drop or voltage loss. After normal voltage is restored, the 
controller does not connect, or only connects if the feeding voltage 

  remains during a predetermined time.  

Corrosive 
Environment Rooms 

Rooms where acids or alkali are stored, eventually with moisture in 
environment. 

Hot Rooms Rooms where environmental temperature exceeds 35°C for periods 
  longer than fifteen minutes.  
Dry Rooms Rooms without moisture or even exposed temporally. 

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

  impregnated.  

Wet Rooms Rooms where air moisture is enough to impregnate ceilings and walls 
and   condensation   produces   water   drops,   or   form   water steam 

  permanently or during periods longer than fifteen minutes.  

Exposed Rooms Rooms where equipment and installations are exposed to the weather, 
  exposed to rain, sun rays, cold or any other atmospheric agent.  

Ground Grid It is a protection grid used to establish a uniform power in and around 
  any structure. It is also firmly linked to ground electrodes.  

Resistance to 
grounding 

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

Resistivity of soil It is the resistance by length unit, specific of the terrain, determined 
where it is located or is going to be located itself or is going to be 

  located the ground system.  

Overload Operation of an equipment over its normal parameters at full load or a 
conductor over its admissible nominal ampacity which, if persists for a 
certain period, could cause damages or dangerous high temperature. 
! ǎƘƻǊǘ ŎƛǊŎǳƛǘ ƻǊ ŦŀƛƭǳǊŜ ǘƻ ƎǊƻǳƴŘ ŀǊŜ ƴƻǘ ƻǾŜǊƭƻŀŘ ό{ŜŜ άhǾŜǊ 

  ŎǳǊǊŜƴǘέύΦ  

Over current Intensity over an equipment nominal current or a conductor allowable 
ŀƳǇŀŎƛǘȅΦ Lǘ ŎƻǳƭŘ  ōŜ  ŎŀǳǎŜŘ ōȅ ŀƴ  ƻǾŜǊƭƻŀŘ ό{ŜŜ  άhǾŜǊƭƻŀŘέύΣ ǎƘƻǊǘ 

  circuit or failure to ground.  
Earth (soil) Element of dissipation or attenuation of electrical currents. 
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Terminology Description 

Lighting Transformer Transformer which mainly feeds lighting loads, but also delivers energy 
to lighting outlets and other non-critical loads in low voltage. 

Table 10.1-1.: Electrical definitions 
 
 

10.1.1.1 Standards and reference documents 

 
The design and manufacture of all piping and related equipment will comply with all 
relevant State and Federal Government Acts, By-laws 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 electrical design will be such that can be installed and operated according 
to the following codes: 

 

 
 
 

 

NEMA National Electrical Manufactures Association 
 
 
 
 
 
 
 
 

 
Table 10.1-2.: General standards for electrical work 

 

In In case of discrepancies between codes, rules and standards the most demanding one 
will prevail. For equipment using the latest edition of following standards: 

CSA Canadian Standard Association 

CEC Canadian Electrical Code 

ANSI American National Standard Institute 

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 
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ANSI C37.20 Metal-enclosed Low-voltage Power Circuit-breaker switchgear 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 10.1-3.: specific standards for electrical works 
 
 

10.1.1.2 General conditions of service 

 
Site Conditions: 

 

For site conditions refer to document 3786-TARG-R-ME-000-001 

 
NFPA 70 

 
National Electrical Code 

NFPA 780 Lightning Protection Code 

ANSI C2 Electrical Safety Code 

ANSI C37.010 Application Guide for AC High-Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis (IEEE STD 320) 

ANSI C37.13 Low-Voltage AC Power Circuit Breakers Used in Enclosures 

ANSI C37.20.7 ARC Resistance Switchgear 

ANSI 
C57.12.00 

General Requirements for Distribution, Power and Regulating Transformers 

ANSI C80.1 Specification for Rigid Steel Conduit, Zinc Coated 

IEEE 080 Safety in AC Substation Grounding 

IEEE 485 Practice for Sizing Lead-Acid Batteries for Stationary Applications 

IEEE 515 Testing, Design, Installation and Maintenance of Electrical Resistance Heat 
Tracing for Industrial Applications 

IEEE 519 Recommended Practices and Requirements for Harmonic Control in 
Electrical Power Systems 

IEEE 1115 Sizing Nickel-Cadmium Batteries for Stationary Applications 

IEEE 835 IEEE Standard Power Ampacity Tables 

IEEE 141 Recommended Practice for Electric Power Distribution for Industrial Plants 

UL 489 Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit Breaker 
Enclosures 

UL 1778 Uninterruptible Power Systems 

AEIC CS8 Specification for Extruded Dielectric, Shielded Power Cables Rated 5 through 
46 kV 

NEMA MG 1 Motors and Generators 
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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 NBCC ςVolume 2 ςDivision B ς 4.1.8 
For Outdoor installations a maximum of 1m of snow accumulation must be considered. 
Snow loads will be according to NBCC ςVolume 2 ςDivision B - 4.1.6. 

 
Protection Indexes for Electrical Equipment: 

 

Ingress protection will be defined as per criteria stated in items 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 
ǎǘŀǘŜŘ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ŀǎ ǇŜǊ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ ǇǳōƭƛŎŀǘƛƻƴ b9a! ά! .ǊƛŜŦ 
/ƻƳǇŀǊƛǎƻƴ ƻŦ b9a! нрл ŀƴŘ L9/ слрнфέΦ 
For external 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, indicating 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. 
For offices, exchange bureaus, canteens and similar will be used level protection NEMA 
1.In dressing rooms, kitchens or others including showers and/or vapors, they will be 
considered NEMA 12. 

 

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 
dusts or combustible fibers or particles, will be ruled by indications in Art. 500 from 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, each room, section 
or area will be considered separately. 

Voltage Levels & Short Circuit Standards for design: 

   Electrical Voltages: 

o The frequency of alternating current electrical power systems will be 60Hz. 
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Nominal 
voltage (V) 

Phase Wire Type 
Grounding 

Use 

120 / 240 SINGLE THREE WIRE SOLID Lighting / Sockets / Control / 
Motor Space Heaters 

208Y / 120 THREE FOUR WIRE 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 RESIST. M.V. Motors / Distribution 

34500 THREE THREE WIRE LOW RESIST. Distribution 

Table 10.1-4.: Voltages levels 
 
 

   Control Voltages: 
o Nominal Voltage of CA Control:120 VAC, 1 Phase, 60 Hz (UPS) 
o Nominal Voltage of CC Control:125 VDC 

 

10.1.1.3 Considerations for design 

 
General Design Criteria: 

 

   Equipment and components to be considered in designs will be of standard 
manufacturing for a specific service and will be selected with capacity for continuous 
operation. 

   Calculation and specification of equipment and electrical installations will consider 
energy efficient design to reduce losses for equipment and materials heating. This 
criteria will be considered in installation designs and while selecting equipment and 
materials for the project. 

   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 adequate layout which avoids loss of energy or equipment 
ƻǾŜǊƘŜŀǘƛƴƎΩǎΣ ǊŜŘǳŎƛƴƎ ƭƻǎǎ ƻŦ ŜƴŜǊƎȅ ǘƘǊƻǳƎƘ ŀƴ ŀŘŜǉǳŀǘŜ ǎƛȊƛƴƎ ƻŦ ŎƻƴŘǳŎǘƻǊ 
cross section (reducing voltage drop through a higher investment) 
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   All operation equipment will have safety padlocks to insure people while equipment 
maintenance is being made. Also, ergonomic basic concepts will be taken into 
consideration to easy maintenance and operation of electrical equipment. 

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

 

Installations & Equipment sizing: 
 

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

   Transformers and distribution switchgears will have a capacity 20% larger than 8 
hours of maximum demand. General feeders 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. The nominal 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 spare 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 this document. 

   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 substations 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 expansion tank. 

   Transformers for outside installation will be mineral oil immersed type. 
Transformers for inside installation will be Dry type. Other internal use power 
transformers to feed general services like commercial departments or offices will be 
selected with the following criteria: 

o For clean environments: Ventilated dry type. 
o For contaminated environments: Hermetically sealed dry type. 
o When dry type are not available: Non-inflammable liquid type. 
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   Transformer impedance will be the manufacturing standard: 

o Voltage drop limit 
o Failure or equipment breaking reduction. 
o Current failure current limited to standard value of installation. 

   Power transformer selection will consider the following values: 

o Single-phase transformers: 1; 3; 5; 10; 15; 25 kVA 
o Three-phase 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 

medium voltage switchgears, manufactured under Metal-Clad standard, as per ANSI 
C37.20.7, Switchgears Assemblies Including Metal-Enclosed Bus and ARC Resistance 
Equipment. 

 

UPS: 
 

   Uninterruptible Power Supplies (UPS) will be used specifically in case that the 
electrical service requires 100% of secure service and without any supply 
interruption. It must be installed particularly in centralized control system feeding 
instruments and control installations for critical processes. However, the application 
of this equipment will be limited and will be determined for each Project, according 
to special characteristics. 

 
Installation Power Factor: 

 
   To design considerations necessary for the efficient and rational use of energy with 

power factor of 0.95 
 
 

Control Design: 
 

   Local control stations (LCS) comprised of Stop (mushroom type) and Start 
pushbuttons located near the equipment being controlled, to enable line-of-sight 
operation. All motors will have a dedicated LCS. 

   The start button will be operational when the respective drive is selected to "Local' 
from the HMI or LOS. The start function will be used for maintenance and testing. 

   The Local Stop button will be wired to a remote I/O and from that to a PLC. The 
Emergency Stop will be hardwired directly to MCC. The Stop button will stop the 
equipment regardless of the mode of control of the equipment. The button will be 
mushroom head and maintained contact type. 
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   Local control boxes will be placed on field, as close as possible to the drives involved. 
Conditions of space and ergonomics for easy access for Maintenance People must 
be considered. 

 

10.1.1.4 Electrical rooms 

 
Electrical Rooms Design: 

 
   According to the Project requirements the electrical rooms will be prefabricated.  
   The design will consider equipment to be installed inside rooms, such as substations, 

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 conditioning, pressure system, intrusion control and fire protection. 

   The dry-type Transformers will be installed indoor together with their distribution 
panels. 

   Oil cooled transformers will be installed outdoors in bays equipped with oil 
containment basins, drainage and collection systems, oil/water separation systems 
and fire-proof walls. 

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

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

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

   Rooms with substations will be adequately ventilated. If natural air circulation is 
used as ventilation system, the minimum evacuation and air admittance surface will 
be of 20 cm2 by each kVA power in transformers, with a minimum of 0.1 m2. If 
forced ventilation is used, a minimum of 20 renewals/hour of room total air volume 
will be required. 

   Except otherwise indicated electrical rooms will have two entrances located in 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 opened with anti-panic bar. Outside the rooms all 
access doors will include stairways and access platforms. 

   Indoor lighting will be execute based on tight fluorescent equipment of nominal 
power 2 x 36 W, and will be required an indoor illumination level of 500 lux. Indoor 
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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 future enlargement. 
   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 foundations or piles. 

   Main structures of electrical rooms will be designed to withstand without damages 
or permanent strains all mechanical efforts caused by shipment, seismic movements 
and movements during its erection. 

   The prefabricated rooms will have a NEMA 4 index protection for exposure to 
weather, except for site conditions recommend NEMA 4X. Distribution equipment 
and electrical controls installed inside will have a standard general protection NEMA 
12. Will be painted according to index protection 

   Electrical installations inside rooms will be executed by using racks and conduits of 
steel and zinc or hot galvanized. 

   Each substation will be equipped with smoke and flame detectors connected to the 
main plant system or F&G system. Main panels will be equipped with flame combat 
inside. 

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

   The rechargeable battery room will be designed to facilitate exhaust and limit 
hydrogen concentrations in the rooms. 

   Capacitor bank and reactor will be considered to Harmonic Filters and power factor 
correction in the electrical system. It must be supply by vendors. 

   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. 

 

Variable Frequency Drives (VFD): 
 

   The frequency drive will be a complete unit capable of controlling the speed of an 
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 project requirements. 

   For high inertia loads or when the motor could be pulled by any load, 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 regenerative braking. 

   The manufacturer of frequency drive will comply with requirements of harmonic 
distortion of currents and voltages injected to the net indicated in IEEE-Std. 519- 
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1992 standard related with quality and service security, in all ranges of drive 
operation. If necessary, the supplier will include filters in drive input to comply with 
this request. 

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

   Frequency drive cabinets will be of metallic modular structure and self-support type, 
NEMA 12 index protection. 

 

Motor Control Centers (MCC): 
 

   The MCC will be SMART type using Modbus or Device-Net Protocol. 
   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 minimum size of 
combined starters will be NEMA 1. 

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

   All motor starters will be FVNR (Full Voltage Non-Reversing) withdrawable type, 
except otherwise indicated in single line diagrams. Each starter will have the 
necessary plugs to connect power, control and communications. 

   Each starter switch will be molded case type with adjustable instantaneous 
magnetic protection. Switch positions will be sent to the control system through the 
communications bus. 

   The MCC will have multi-function metering equipment at the incoming. 
   All isolating materials will be fire-retardant, auto extinguish type, and electric arc 

and humidity resistant. 
   There will be a 20% of spare space in each low voltage MCC. Those spaces will be 

equipped with the installation of all elements necessary for the starters, but without 
including the starters. Spare starters will be specified when the design is complete 
and sizing is finished. 

 

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

   The Switch will be Metal-Clad type, manufactured as per Standard ANSI C37.20.2 
and ANSI C37.20.7. (Arc resistance). 

   Withdrawable switches of switchgears will be vacuum arc extinction type and 
operated by stored energy by springs which will be loaded manually or 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 incoming cell. 
   The on load fuse disconnected will be metal-enclosed type, and three phase 

operation. It will include a heavy duty manual operating mechanism by spring. 
   Starters (fuse-contactor set) used in motor operation will be withdrawable type, 

metal-enclosed, magnetic operation, suitable for multiple operations with nominal 
load or overload. 

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

   Auxiliary voltage available is 125 VDC. 
   Include communication switches, one per board. 

 

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 
outgoing section. 

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

   The cells will be metal-clad type with vacuum switches and will be connected to 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 and secondary sides if necessary. If so, metal-clad cells will be installed in 
both ends of the transformer. 

   Transformers will be sealed type, three phase, two windings, self-refrigerated, 
immersed in mineral oil for outdoor installation and Dry type if installed inside a 
room. Transformers connection group will be Dyn11 with accessible neutral, 
through bushing. 

   Unitary substation will not include low voltage panels. 

Motors: 

   Selection criteria for electric motor voltages and number of phases according to 
power, is indicated in the following table: 
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POWER VOLTAGE PHASES 

Smaller than 0,37 kW 230V 1 (2W+Grd) 

0,37 kW to 261 kW 575V 3 (3W+Grd) 

262 kW to 300 kW (using soft star or VFD) 575V 3 (3W+Grd) 

Above 300 Kw 4000V 3 (3W+Grd) 

Table 10.1-5.: 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 torque requirements. 

    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 motors, they will NEMA D type. 

   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 converters will comply with 
NEMA standard MG 1, Part 31. 

   Generally, selection of motor environmental protection type will be as follows: 
 
 

Power Exposed to 
weather 

Water 
wells 

Indoor Clean and 
dry 

Indoor Dusty and 
moisture 

Up to 0,37 kW TEFC ς TENV TENV TEFC - TENV TEFC - TENV 

From 0,37 to 200 TEFC TENV TEFC TEFC 

kW 

Above 200 kW 

 
TEFC - WP-II 

 
TENV 

 
TEFC 

 
TEFC ς WP-II 

Table 10.1-6.: selection of motor environmental protection 
 
 

o TENV: Totally Enclosed, Non-Ventilated 
o TEFC: Totally enclosed fan cooled 
o WP-II: Weatherproof, Type II 

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

   WP-II type motors will have space heaters to avoid condensations. 
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   Each power motor equal or greater than 56 kW 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 will be PT-100. 

   For outdoor installation motors greater than 18.5 kW space heaters will be 
provided (120VAC ς 60Hz) 

   Power motors greater than 370 kW will include surge protection and vibration 
switches. The main terminal box will include capacitors and solid state vibration 
switches with 4-20 mA transducers, as requested in the data sheets. These 
vibration switches will be used to detect bearing problems. 

   These motors will be Premium efficiency type, in particular motors up to 370 kW 
and NEMA A o B design. Their full load efficiency will comply with the values 
indicated in NEMA Premium Specification according to MG-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 network system. 

   The UPS will be used specifically 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, the use of this equipment will be determined in 
the project, according to their particular application. 

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

   UPS system will include the rectifier, 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 hours minimum. 

   The UPS design will include 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 be sized 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: 
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   Transformers will be designed, constructed and rated in accordance with UL, CSA, 
NEMA, ANSI, IEEE, and OSHA standards 

   Typical performance 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: 

o (a) No load losses. 
o (b) Full load losses. 
o (c) Polarity and phase rotation. 
o (d) Impedance at reference temperature. 
o (e) Efficiencies at 25, 50, 75, and 100% load. 
o (f) Regulation at 100% and 80% power factor. 
o (g) Audible sound level. 
o (h) Dimensions and weight. 
o (i) Applied potential test. (j) Induced potential test. 
o (k) Excitation current. 
o (l) IR, IX, and IZ percentages. 
o (m) Reference and ambient temperature. 

   Core and windings will withstand any effort produced by short-circuit currents. 
   Transformers will not release gases and will not have risk of explosion. The risk of 

fire will be kept at its minimum level. 
   Tap changer will be located on primary side. 
   Transformer enclosure will be UL/NEMA Type 2 and UL 3R. 

Batteries & Battery Chargers: 

   Batteries will be stationery type, maintenance free, Ni-Cd type. Battery container 
will be sealed type, heat and strokes resistant with transparent plastic walls. 

   Batteries will be provided with self-support 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 
load curve. 

 

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 with non-hygroscopic 
isolating material, flame retardant and ozone resistant. 
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   Circuit breakers will be operated by stored energy spring for the opening. Energy 
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 adjustable operations: 

o Opening due to overload 
o Instantaneous opening due to overcurrent 
o Time delay opening due to overcurrent 
o Instantaneous opening due to ground overcurrent 
o Time delay opening due to ground overcurrent 

   Additional external protection relays to circuit breaker protections 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 opening operations. 

   A 10% of spare space is required. 

Switchboards: 

   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 differential protection. 

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

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

Auxiliary Outlets: 

   Receptacles for welding machines will be three phases, 480V, 60 A, 4 poles 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 + neutral + ground). 
Each receptacle will serve an area with a coverage radius of approximately 15 m. 

 

Bus Ducts: 
 

   Bus ducts will be used when current is equal or higher than 2.000 A. 
   Bus ducts will be designed based in NEC, Article 364, ANSI/UL 857 -1989 Bus-ways 

and Associated Fittings, NEMA BU1-1988 Bus-way. 
   Bus ducts will be compact capsule shape type and will be circular or rectangular 

shape type. 
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increase of 50°C at ambient temperature of 40°C. 
   Bus ducts protection degree will be NEMA 4. 
   For altitudes over 1000 m., the manufacturer will have to de-rate the current and 

voltage at the moment of designing the duct. 
 
 

10.1.1.5 Grounding & grounding grid 

 

   Grounding connection systems will consist of local grounding grids for different 
areas where will 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 allow to obtain 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 be fulfilled 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 calculated safety values. 

o Medium voltage grounding grids with step and touch voltages lower than calculated 
safety values. 

   If necessary, grounding connection designs will comply with stated in ANSI/IEEE- 
80, IEEE Guide to Safety in Alternating-Current Substation Grounding Standard and 
other national standards indicated in previous paragraphs. 

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

   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) meters approximately. 

   In order to protect people against 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 neutral will be made at the starting point of the 
protected installation (panels and low voltage boards grounding connection or 
transformer neutral). 
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power outlet circuits. 
   Designs of grounding grids must obligatory be made after earth resistivity 

measurements and geo-electric analysis to determine soil composition and 
characteristics and finally, grid resistance calculation according to the geometry, 
determining complete and correct fulfillment of grounding resistance, step and 
touch safety voltage values as well. 

   Earth resistivity measurements will be achieved through Schlumberger or four 
electrodes methods. This information will be processed through Mooney-Orellana 
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 failure clearance. 

   Grounding grids will be made using N° 250 AWG bare stranded copper wire. 
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 thermal weld junctions. 
   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 this grid. 

   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 and suppliers of PLC and DCS will prevail without 
compromising validity warranties. 

   All buried connections will be of thermal weld type. 
 
 

10.1.1.6 Surge arresters 

 

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

   In distribution systems, it is mandatory the installation of distribution type surge 
arresters in overhead lines and in medium voltage switchgears. Surge arresters will 
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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 
C62.11-1999, Metal-Oxide Surge Arrester for Alternating-Current Power Circuits, e 
IEC 60099-4 Ed. 2.0-2004, Surge Arresters - Part 4: Metal-Oxide Surge Arrester 
without Gaps for A.C. Systems Standards. 

   Selection and application of surge arresters will comply with what is stated in 
ANSI/IEEE C62.22-1997, IEEE Guide for Application of Metal-Oxide Surge Arrester 
for Alternating-Current Systems. 

   Main topics to be considered in protection designs against over voltages are the 
following: 

o Phase-ground surge arresters connection. 
o Grounding connection characteristics of power electrical system. 
o Consideration of zinc oxide (ZnO) surge arresters application. 
o Minimum main parameters to be considered in surge arrester selection will be the 

following: 

o Vm, System Maximum Voltage (kV). 
o Vco MCOV, Maximum Continuous Operating Voltage (kV). 
o Vr, Nominal Voltage (kV). 
o In, Discharge Nominal Current (kA; 8/20 us). 
o Energy absorption capacity, Single Impulse Energy Capability (kJ/kV). 
o TOV, Temporary Over voltages (kV). 

 

10.1.1.7 Lightning protection 

 

   When necessary the installations to be protected against lightning taking into 
account area keraunic levels will be the following: 

o Overhead power lines. 
o Metallic columns. 
o High Buildings 
o Metallic Structures, in general. 

   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 path required: 

o Interception system or lightning arresting system -also known as air terminals-, to 
ground lightning through Franklin bars, Faraday cages or guard conductors. These 
will be installed over the highest points of buildings or structures to be protected. 

o Grounding discharge conduction system must be through conductors. The path to 
the ground electrode must be as short as possible, trying to avoid abrupt bends 
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getting the lower impedance path. Bends will have a radius bigger than 20cm 
considering high frequency waves produced by lightning discharges. To get this goal 
two independent grounding paths will be designed. Grounding paths will be 
separated from each other by no more than 30m if possible. 

o Grounding system by mean of electrodes or grounding grids adequate for 
discharging energy dissipation. 

   In addition it will also be considered: 
o Interconnections or links between adjacent metallic structures to keep them at the 

same electrical potential and preventing them from lateral flashing or electric arcs. 
   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 arresters installed in energized overhead lines. 

   Protection systems against atmospheric discharges will comply with what is stated 
in NFPA 780-1997 standard, Standard for the Installation of Lightning Protection 
Systems, especially in material quality selection for air terminals and grounding 
conductors, it is Class I or Class II, depending on the height of the structure to be 
protected, up to 23m or over 23m, respectively. 

   To determine the zones to be protected by the lightning arresting system -defined 
as per NFPA 780 standard like adjacent space to protection system against 
atmospheric discharges substantially immune to direct lightning discharges- the 
Rolling Sphere Method will be applied. 
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10.1.1.8 Lighting project 
 
 

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 10.1-7.: 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. 
Outdoor lighting general areas including storage areas, roads, and parking areas 
will have a maximum uniformity level (Max Lux / Min Lux) equal to 6 or better. 

   Depreciation Factor: 0,75 or 0,65 where the place is very duty or dusted 
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Lighting Systems: 
 

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

   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. 

   Light-emitting 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 be 120V-277V. 

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

   Lighting fixtures based on fluorescent lamps will have electronic ballasts and an 
emergency battery 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 
rechargeable batteries. 

 
Protection Systems: 

 
   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 
diagram diagrams. 

   Protection relays will be electronic and multifunction type, with protection 
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 
DeviceNet, through RS-485 communication ports. It will be available a RS-232 
communication port for device internal parameters set up using a remote PC or a 
Pc connected directly to the device. 

   Other communication ports will be available to establish links with other protocols 
such as Profibus or others, if required. 

   Minimum device protection functions to be considered are: 

o 50/51 Instantaneous and time delay phase overcurrent. 
o 50/51N Instantaneous and time delay neutral overcurrent. 
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o 50G/51G Instantaneous and time delay residual overcurrent. 
o 81 Frequency relay. 
o 86 Lockout function. 
o 27/59 Undervoltage and overvoltage function. 

 

Measurement Systems: 
 

   Measurement systems to be considered in the electrical power system will be to 
achieve two basic objectives: 

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, process distribution costs and calculation of electrical energy cost impact 
in operation costs. These records will be used as reference to check invoicing values 
from the distributor company. 

   Considering the objectives mentioned above, minimum electrical system variables 
to be measured will be the following: 

o Voltages between phases and from phases to neutral. 
o Phases and neutral currents. 
o Active power. 
o Reactive power. 
o Active energy. 
o Reactive energy. 
o Power Factor. 
o Range of harmonic components of currents and voltages. 

   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 application of digital measurement devices 
of standard trademarks and models of common application in industrial plants. 
These devices will be suitable for multiple variable measurerement, histogram 
data event records and industrial standard communication protocols such as 
Modbus or DeviceNet throught RS-485 communication port. Measurement 
devices will also have a RS-232 communication port for device internal parameters 
set up using a remote PC or a PC connected directly to the device. 

   Other ports will be available 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 distribution switchboards. 
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   Power variables will be measured with dedicated digital instruments or will be 
included in the system protection relays. 

 

Signal & Alarm Systems: 
 

   Signals and alarms of the electrical system will be located in a digital alarm board 
in the switchboards. They will be flush mounted, ISA-2A 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 the distribution of signals considering local alarm 
panels in each column of switchgears. 

   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 lights test. 

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

operation signals. 
o Transformer alarm and trip signals, including winding temperature, cooling liquid 

level, sudden pressure relay and pressure release valve operation. 
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 communication bus. 

 

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 IEEE 519 992 Recommended Practices and Requirements for Harmonic Control in 
Electric Power Systems. 
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and flicker distortion with sintonized filters to harmonic frequencies which could 
be present in the system due to non-lineal loads installation. 

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

   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 
harmonic mitigation. 

 

10.1.1.9 Electrical material characteristics 

 
Conductors: 

 

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

   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 the environment. 

   If required, high flexibility cables, Superflex type, according to equipment or 
interconnection requirements will be used. 

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

   Power and control cables will be Armor protection. 

Medium Voltage Cables: 

   Medium voltage cables will be high conductivity copper type, 5, 15 and 35 kV class, 
with XLPE cross linked polyethylene isolation with screen and PVC jacket and 
Armor, 133% isolation level. If high flexibility is required Ethylene Propylene 
Rubber (EPR) will be accepted. 

   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 MCM, two or more single core 
cables will be used per phase. 

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

Low Voltage Cables: 



T a 

CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 32 of 81 

 

 

 
 
 

 

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, multi core copper. 
In lighting circuits, the minimum cross section will be #14 AWG. 

   Conductors installed inside rooms, mills, storehouses and similar will be THHN / 
THHW type. 

   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 to 250 MCM and for greater cross sections single core copper 
cables will be used. 

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

 

Control Cables: 
 

   Motor control cables will be multi conductor 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) and multi-conductor 
cables type to be used will be 3c, 5c, 7c, 9c, 12c, 19c, 26c. 

 

Conductor Sizing: 
 

   To determine the conductor cross sections, three conditions will be considered: 
o Sizing by Current Capacity (Permanent Thermal Capacity Normal Operation). 
o Sizing by Short Circuit Capacity (Thermal Capacity during a Short Circuit). 
o Sizing by Voltage Drop 

   Analysed these three conditions, the larger conductor cross section will be 
selected. 

 
 

10.1.1.10 Electrical installations 

 
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 be used. 
   Heavy duty, hot dipped galvanized steel cable trays with covers will be used. 
   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 voltage cables will be 
installed in the highest trays. In addition, cable trays will be separated based on 
the voltage type and level of the installed cables. 

   Installation of direct burial cables is acceptable for road and general areas lighting. 
   The cable trays in general will be supported by racks for piping installations. 

 

Indoor Installations: 
 

   Hot dipped galvanized rigid metal conduits according to ANSI C80-1 standard will 
be used in indoor installations. Eventually, for corrosive environment conditions 
Schedule 80 PVC conduit will be used. Fittings for open air conduits installation will 
be hot dipped galvanized type. Stainless steel will be used for bolts, nuts, clamps 
ŀƴŘ ǿŀǎƘŜǊǎ ǳǇ ǘƻ оκуέ ŀƴŘ ǎƛȊŜǎ ōƛƎƎŜǊ ǘƘŀƴ оκуέ ǿƛƭƭ ōŜ Ƙƻǘ ŘƛǇǇŜŘ Ǝalvanized 
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 glass (FRP) cable 
trays will be used. 

   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 as well. 

   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 
ground clamp. 
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Ducts: 

 
   The duct allowable fill area will be according to NEC adjustment factors for 1, 2, 3 

or more conductors: 
 
 

   
 

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

Table 10.1-8.: NEC adjustment factors 
 

 
Cable Trays: 

 
   Whenever possible, based on practical and economic factors, cables will be 

installed in cable trays. 
   Heavy duty, hot dipped galvanized steel cable trays will be used. 
   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 voltage cables will be 
installed in the highest trays. In addition, cable trays will be separated based on 
the voltage type and level of the installed cables. 

 
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 be used. 
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   Electrical Package Equipment design criteria (3786-TARG-E-DC-000-002) 

 
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 in Port Saguenay, Quebec, 
Canada. 

 
 

10.1.2.1 Reference Documents 

 
Present document is complementary with following documents: 

 

 

3786-TARG-E-DC-000-001 Electrical Installations - Design Criteria 

3786-TARG-E-DC-000-002 Conceptual Design Automation - Design Criteria 

Table 10.1-9.: Electrical package reference documents 
 
 

10.1.2.2 Electrical rooms 

 

   According to the Project requirements the electrical rooms will be prefabricated and 
comply with Electrical Installations Design Criteria 3789-TARG-E-DC-000-001 POINT 
4.9 

   Cable entry will be at the top / bottom of the panels to be confirmed in each case. 
   Equipment will be dimensioned considering own consumption In addition to the 

remaining area loads, these charges will be reported in each case. 
 

10.1.2.3 Power supply 

 

   Each control and power room will be fed in 4160V ς 60 Hz ς 3 Phase ς 3 Wires or 
600V ς 60 Hz. - 3 Phase ς 3 Wires, according to electrical consumptions. 

 

10.1.2.4 Communications 

 

   Following standard communication protocols will be used: 
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o Medium and High voltage equipment: IEC-61850 
o [ƻǿ ǾƻƭǘŀƎŜ ŀƴŘ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ŜǉǳƛǇƳŜƴǘΩǎΥ 9ǘƘŜǊƴŜǘκLt ς Modbus TCP. 

10.1.2.5 Lighting 

 

   Lighting fixtures considered in each skids, will include normal and emergency 
lighting as indicated in document 3789-TARG-E-DC-000-ллм ά9ƭŜŎǘǊƛŎŀƭ Lƴǎǘŀƭƭŀǘƛƻƴǎ 
Design /ǊƛǘŜǊƛŀέΦ 

 

10.1.2.6 Electrical scope 

 

   Supplier will supply all equipment, instruments, accessories, junction boxes, 
cables, and panels within mechanical packaged equipment boundaries. 
Instrumentation devices on a packaged unit will be consistent with the facility in 
which the packaged unit will be installed. The associated installation and materials 
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 
ǎƪƛŘ ŎƻƴŘǳƛǘǎ ŀƴŘ ǿƛǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀǊŜ ǇŀǊǘ ƻŦ {ǳǇǇƭƛŜǊΩǎ ǎŎƻǇŜ ƻŦ ǎǳǇǇƭȅΦ Lƴ 
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 equipment which is not specifically mentioned 
or shown in the specifications but which is necessary in order to provide a proper 
and complete electrical and instrumentation system. 

   Local control stations (LCS) comprised of Stop (mushroom type) and Start 
pushbuttons located near the equipment being controlled, to enable line-of-sight 
operation. All motors will have a dedicated LCS. 

   The start button will be operational when the respective drive is selected to "Local' 
from the HMI or LOS. The start function will be used for maintenance and testing. 

   Local control boxes will be placed on field, as close as possible to the drives 
involved. Conditions of space and ergonomics for easy access 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: 



T a 

CD-335 Chapter 10.1 Equipment design criteria & specifications.docx Page 37 of 81 

 

 

 
 
 
 
 

 
ITEM DATA, DRAWINGS & CERTIFICATES 

1 Exception List 

2 Electrical equipment room 

3 Set of plan and views drawings, with general dimensions and equipment loads. 

4 One Line Diagrams 

5 Installation, operation & Maintenance instructions 
6 Technical Information and Catalogues 

7 Load Summary (including all motor & auxiliary loads ς indicating nominal voltage) 

8 Power Transformer Calculations 

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

Table 10.1-10.: list of documents provided by each vendor for the electrical packages 
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   Mechanical Design Criteria (3786-TARG-X-DC-000-001) 

 
The purpose of this document is to describe the general concepts for the Mechanical 
Design Criteria 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 basis for 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 LTÉE project. 
This document defines the minimum 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 part of the external design of major 
plant areas. 
The criteria contained in this document must be understood as guide in design process, 
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 bold fonts. 
In addition to present 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 
exploiǘŀǘƛƻƴ ŎƻƴŎŜǇǘΣ ŦƻŎǳǎƛƴƎ ƛƴ ǎŀŦŜǘȅ ŦƻǊ ǇŜƻǇƭŜΣ ŜǉǳƛǇƳŜƴǘΩǎ ŀƴŘ ŜŦŦƛŎƛŜƴǘ ǳǎŜ ƻŦ 
energy and process continuity. 

 

10.1.3.1 Codes & Standards 

 
All equipment will comply with the requirements of Canadian laws, regulations, codes 
and standards. Where other Codes and Standards 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 equally demanding, 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 Associated Air Balance Council 

ACGIH American Conference of Governmental Industrial Hygienists 

ISO International Standards Commission 

ISA Instruments Society of America 

AGMA American Gear Manufacturers Association 

ABMA American Bearing Manufacturing Association 

AFBMA Anti-Friction Bearing Manufacturing Association 

AISE Association of Iron & Steel Engineers/Associate for Iron & Steel Technology 

AISI American Iron and Steel Institute 

AISC American Institute of Steel Construction 

ANSI American National Standards Institute 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing and Materials International 

API American Petroleum Institute 

AWS American Welding Society 

AWWA American Water Works Association 

AMCA Air Conditioning and Refrigeration Institute 

ARI Air Conditioning and Refrigeration Institute 

ASLE American Society of Lubrication Engineers 

ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers 

CGA Compressed Gas Association 

CICS Canadian Institute of Steel Construction 

CSA Canadian Standard Association 

CWS Canadian Welding Society 

FM Factory Mutual 

HIS Hydraulic Institute Standards 

HRAI Heating, Refrigerating and Air Conditioning Institute of Canada 

MSHA Mine Safety and Health Administration 

MPTA Mechanical Power Transmission Association 

NFPA National Fire Protection Association 

NFPA National Fluid Power Association 

NFC National Fire Protection Association 

UL 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 Federación Europea de la Manutención 

IEC International Electro technical Commission 

NACE National Association of Corrosion Engineers 

TEMA Tubular Exchange Manufacturers Association 

TCS Transport Canada Standards Respecting Railway Clearances (TC E-05) 

SSPC The Society for Protective Coatings 

SI International System of Units 

SAE Society of Automotive Engineers 

Table 10.1-11.: 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 metric - as per " Standard Practice for the use of 
International Metric System of Units " τ SI (Metric System). 
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10.1.3.2 Safety 

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

 
Personnel Protection: 

 
   Safety showers and eye washer stations will be designed and specified. Accessibility, 

water temperature, supply pressure and indication will be considered to maximize 
its effectiveness. 

   The free space around equipment required for maintenance, will be no less than 1.0 
m. 

   Vertical ladders, over to 2.5 m high will have protection cages. 
   Platforms and fixed stairways rising 1.2 m over the floor level will have handrails and 

appropriate access. 
   Provision for lockable isolation of piping, hoppers, movable mechanical equipment 

and services for maintenance and/or equipment entry would be incorporated into 
the design and layout. 

   Personnel protection guards would be provided to all exposed, moving components. 
Provide heat shields where personnel can come in contact with hot surfaces (> 60°C) 
and which are not protected by insulation blankets or guards. 

 
Noise Level: 

 
    The maximum acceptable compounded noise level for all equipment will be 90 dB 

at a distance of 1 meter. 
   Outdoor equipment will be also required to comply 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 use silencers. 

   Major control valves and motors will require noise emission predictions and would 
include acoustic attenuation. 

   Acoustic insulation materials will be waterproof, easily removable and robust to 
enable regular removal and refitting over the equipment useful life. 

 

Maximum Weight Handled Manually: 
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   Equipment components which are required to be handled manually will 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 prevent injury. 

 

10.1.3.3 General Requirements 

 
Mechanical Equipment Design: 

 
Mechanical equipment design will consider: 

   Low life cycle costs; 
   Specific characteristics of materials and products; 
   Design capacity for continuous operation with minimum downtime; 
   Design calculations will take into account starting of the equipment under fully 

loaded conditions after any stoppage; 
   Selection of mechanical equipment with a proven record in similar operation; 
   Standardization of assemblies components and lubricants selected to cover a broad 

range of applications in order to reduce warehouse inventory; 
   Equipment design with maximum shop-fabricated components and shop- 
assembled packages; 

   Equipment, parts and components origin will be, as much as possible from local 
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 not accepted; 

   Only standard sized components from reputable manufacturers would be supplied. 
Bidder's selected manufacturer would carry stock and distributor servicing near 
project area. Bidder is advised that it is PURE FONTE LTÉE's intention to standardize 
equipment by selecting appropriate standard equipment; 

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

   Supplier's guarantees for the operation, the efficiency, and the mechanical quality 
of the offered equipment, according to the design requirements; 

   The equipment will be designed with due regard to personnel safety, environmental 
protection, manufacture, erection, inspection, testing, cleaning, maintenance, 
repair and satisfactory operation under specified conditions; 
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   Motor and driven equipment sets are to be integral assemblies in accordance with 
PURE FONTE LTÉE's specifications and that motor would not be shipped separately. 
Best efforts would be made to ship pump/fan/ turbine drives uncoupled; 

   Major components, covers, 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 pads and all similar attachments; 

   All units will be expressed in SI (International System of Units); 
   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 easy cleanup; 

   All equipment would be designed for 24 hours, 365 days continuous operation 
unless otherwise specified; 

   Material containing asbestos will not be incorporated into the works; 
   Equipment containing polychlorinated biphenyls (PCB) will not to be used; 
   Equipment containing Chlorofluorocarbons (CFC) will not to be used. 

 

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 emergency exits; 

   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 flow to proceed expediently from one plant area to adjacent 
areas without the retracing of paths as in accordance with ISO 14122. parts 1/2/3/4 
or agreed equivalent or better; 

   Application of ladders requires the PURE FONTE LTÉE's engineer approval; 
   Monorail or overhead crane access would be provided to all equipment components 

(> 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; 

   Non-slip sloped floors and drains/sumps would 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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   Sources of ignition would be eliminated or controlled in the presence of a flammable 
atmosphere. Where possible locate electrical switchgear outside of classified areas; 

   Information would be provided for handling hazardous substances in the Vendor bid 
response. 

 

10.1.3.4 Mechanical equipment requirements 

 
Pumps: 

 

   Description: Pumps receive potential energy and transform part of that energy into 
kinetic energy and pressure, moving the pumped fluid from one point to another. 

   Pump specification will require the maximum standardization as possible, including 
the maximum utilization of the same type of pump, coupling, base mounting and 
motor. 

   All moving parts of the pumps will have removable metallic protection. 
   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 +/- 10% of the BEP will be acceptable. 
   The pressure increase from the rated operating point to the shut-off will be between 

5% and 20%. For pumps operating in parallel, the pressure increase will 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 flow rate. 

   The pumps will be a plot system curves using the above calculated values, on an 
appropriate manufacture's curve and determine the maximum duty conditions. 

   The selection of the pumps will have a calculation of available kilowatt (kW) power 
and plot onto the manufacture's head curves. Check possible contingency in the 
pump from curves when the pump is operating at maximum flow. 

   The pump's connections, for suction and discharge, will be flanged and in conformity 
with ASME (ASME/ANSI B16 - Standards of Pipes and Fittings). 

   Pumps will be, whenever possible, directly driven by the motor and have couplings 
in the manufacturer's standard. When reduction speed is required, vendor will size, 
supply and assemble the entire set of direct drive or gearboxes. 
All pumps will have relief system. 

 

Agitators: 
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   Motor power will be not less than 125% of calculated shaft power. 
   Gear reducers and couplings will be designed with a service factor of 2.0 and sized 

for 100.000 hours of continuous use. 
   The first critical speed of shafts will not be less than 150% of maximum operation 

speed. 

   The torque protection system will be fitted as specified by vendor required. 
   Roller bearings will have lubrication with oil bath and be fitted with oil level control 

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

conditions. 
   All dynamic moving parts must have metallic protection. 
   Mechanical seals must be able to be replaced without removal of shaft or drive train 

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

 

Blowers & Compressors: 
 

   Blowers are used to provide the flow of the gas and Compressors are used to provide 
the increase of the gas pressure. The characteristics of the blower or the compressor 
can have a profoundly variation depending on the application type which is 
intended. 

   Compressors for instrumentation air will be oil free. 
   The design, construction, operation, inspection and tests will be according to API 

Standard 672 last revision. 
   All dynamic moving parts must have metallic protection. 
   Roller bearings will be designed to operate at least for 50.000 hours under nominal 

conditions. 
   The blowers and compressors will have individual acoustic protection. 
   The blowers 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 performance curve. 

   The first critical speed will be not less than 130% of fan speed at rated performance. 
   Fans will be industrial centrifugal type. They will be heavy-duty equipment of proven 

design. 
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   Impellers for the fans will be a single thickness welded construction, determined by 
the Bidder. 

   Impellers will be statically and dynamically balanced on the shaft prior the shipment, 
in accordance with ANSI S2.19-1999 (r2004) standard for balance quality of rotating 
rigid bodies. 

   Impellers and shaft will be thermally stress relieved prior to final machining. 
   Bidders will supply a single inlet box arrangement for exhaust fan and fan casing will 

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 clean out doors located on the scroll in the opposite side of the fan discharge. 
Inlet box will be provided with a similar inspection door. 

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

   Dampers for exhaust fan will be of multi-parallel blade type located at inlet box 
opening. 

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

 

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: 

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

torque. 
   In general, V-Belt Drivers will be avoided in equipment demanding high torque (over 

75 HP) and in highly dusty atmospheres. 
   The minimum and maximum number of hells per driver will be 2 and 5 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 pump drivers. 
   V-Belt Drivers will be limited to applications requiring speed reduction ratios of less 

than 6:1 and belt speeds of less than 25 m/s. 
   Minimum arc of contact on smaller sheave will be 120°C. Drive and driven sheaves 

and sprockets will be installed with a minimum of overhang on the shaft. 
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   Non-stock profiles will be avoided. The preferred V-Belt profile is 3V/5V/8V style 
and driver ratios will be selected so that standard pulley sizes are used. 

 

Roller Chain and Sprocket Driver: 
 

   All components will conform to ANSI/ASME B29.1M-1993 (Precision Power 
Transmission Roller Chains, Attachments and Sprockets). 

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

   All chain drivers will be enclosed in a dust free, oil-tight casing with seals, oil filler 
cap, dipstick and drain plug. The casing will be split along the centerline of the main 
sprockets, and fitted with inspection doors for all sprockets. 

   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 used. Maximum 
sprocket ratios will not exceed 3:1. Minimum wrap angle will not be less than 120°. 

 

Drivers and Shafts: 
 

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

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

   Drivers will be designed so that the temperature of lubricants and components does 
not exceed manufacturer's design limits. 

   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 critical speed. 

 

Speed Reducer and Gears: 
 

   Speed reducers and gears will be manufactured, totally enclosed, built, tested and 
rated as specified by AGMA Class II standard 2015-1 Class A7. 

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

   Gear quality will be suitable for heavy-duty applications and will be designed for a 
service life greater than 100.000 hours. 
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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 hours operation. 

   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 2. 

   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 will be avoided. 

   Gearboxes will be fitted with an oil level indicator, positive lock type 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 
bearings. 

   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 before machining 
   All speed reducers thermal rating will be rated in accordance with AGMA standards 

and will not be less than the motor power. 
   All enclosed gears will be protected in lubricant during shipment. 

 
Coupling: 

 
   Shaft couplings for direct drive equipment will be of the all-metal and heavy-duty 

flexible type. 
   Flexible elements, in couplings, will be removable without disassembly of other 

driving components. 
   All couplings will be grease free unless specifically required by design and will be 

complete with keyways and tapered hubs with split compression type bushing. 
   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 applied to 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 motor power. 
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couplings will be capable of 5 equally spaced start-ups per hour at maximum design 
load. 

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

   Any coupling alignment rejected will be re-aligned by the Contractor until the 
measurements will be within the required tolerance. 

   Couplings will be aligned such that parallel and angular measured errors at the 
coupling periphery do not exceed the manufacturer's recommendations. 

   Coupling halves will be aligned where the peripheral and angular differences 
between the couplings flanges are measured as the shafts are rotated through 360°. 
Peripheral and angular readings alignment will be taken at 0°, 90°, 180° and 270°. 

   These measurements will be taken at the opposite extremity of the coupling hub. 
   Flexible couplings will be provided for all drivers, except V-Belts and Chain Drivers. 
   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 conditions. The amount of fluid used will be 
adjusted in accordance with manufacturer's instruction before and during start up, 
to produce the required torque capacity. 

 

Bearing and Pillow-Blocks: 
 

   Bearings will be selected by the equipment manufacturer for each specific 
application. If possible, bearings will be standard type and size. 

   Bearing selection will be in accordance with the Anti-Friction Bearing Manufacturers 
Association (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; dust-tight, re-greaseable, self-aligning, anti-friction 
roller bearings of the multi-cylinder, spherical or tapered roller type, selected to 
provide industry standard or applicable code L10 life 

   The L10 life will he calculated for the maximum speed and radial and axial loads 
resulting from rated motor power. The equipment manufacturer will indicate 
applications where standard equipment does not meet industry standard L10 life. 

   Where exterior bearings are applied, bearing seals will be a multiple labyrinth or 
piston ring type to protect the bearings from dust and water intrusion. 
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Double seal arrangement, with a special cap that includes grease channels, a grease 
fitting and a purge hole (grease purge type seal), will be used in outdoor applications 
or dirty environments. 

   Ball or Roller type anti friction bearings will be provided unless specifically approved 
by the Engineer. 

   Bearings in plumber block type housings will be spherical self-aligning type. 
   All bearings will be mounted on tapered adaptor or withdrawal sleeves unless 

otherwise approved by the Engineer. 
   Unless otherwise specified, externally mounted bearings will be housed in cast, split 

type housings for shafts up to and including 12" diameter. 
   Non-driving shaft ends will not protrude through housings and will be blanked with 

a closure plate. 
   Where zero speed sensing is required, the shaft will extend through the bearing. 
   Bearing tolerances will be as per the ANSI/AFBMA, equivalent tolerance class 

ABEC/RBEC-3 or Class 2, as appropriate, unless noted otherwise in the equipment 
specification. 

 

Tanks: 
 

   In general, tanks for liquid storage will be vertical or horizontal cylindrical type. 
   Steel tanks will be designed and built in accordance with API 620 and 650 standard 

and potable water tanks will be designed in accordance with AWWA standard. 
   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 up to 80 m3. 
   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 or trench. 

   Tanks not designed for flooded condition will be protected from an overflow 
situation by the provision of an overflow pipe. 

   Tank materials will be specified on individual data sheets and drawings. 
   Tank design will include all baffles, nozzles, vents, drains, lifting and grounding lugs, 

stairs, ladders, platforms and guardrails. 
   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 ground level. 
   Tanks will be fitted with a clean-out nozzle to allow complete drainage of tank 
   Corrosion conditions imposed by the content or the atmosphere must be 

considered for the selection of the thickness plates and the steel type to be used. 
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Unless different indicated, it will be manufactured with carbon steel ASTM A-36 or 
equivalent 

   Pipes, flanges, bolts, nuts and couplings will be constructed in accordance with the 
respective ASTM and ANSI standards. For exemple: ASTM A-106, ASTM A-105, ASTM 
A-193, ASTM A-194, ANSI B-16.5, etc. 

   Tanks will be vented or rupture disk equipped to prevent vacuum damage when 
drained or it will be designed for full vacuum service. 

 

Expansion Joints: 
 

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

   Expansion and/or vibration isolation joints will be installed between fans and 
ductwork and major equipment. 

   These equipment will be provided with metallic bellows, internal linings, insulating 
cushion, beveled ends for stub welding with the ducts, fixation bars for moving and 
transport. Eyebolts will lift the assembly. 

   Bellows would be designed to allow their deformation with the minimum stress, 
with a sufficient number of metal sheets in order to have high flexibility. 

 

Heat Exchangers: 
 

   Heat exchangers will be designed, manufactured, welded, tested and inspected 
according to ASME (Boiler and Pressure Vessel Code) and TEMA (Tubular Exchanger 
Manufacturer Association) or equivalent. 

   The requirements of ASME and TEMA codes or other regulations will be considered 
as the minimum required. 

   These equipment will be adequate for specified operation conditions and will have 
the necessary facilities for maintenance and structure repairs like ladders, 
platforms, monorail beams and others. 

   Pipes will be seamless and its thickness will be according to pressure (inlet and loss) 
and specified operating temperatures 

   The temperature for the determination of allowable stress on bolts, studs, nuts and 
gaskets will be the same of their respective flange. 

   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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   For all parts contacting both fluids the choice of material will be based on the 
corrosion characteristics of both fluids and on the following temperature criteria: 

   Both fluids with minimum design temperature higher than 15°C, the temperature 
for material selection is based on the temperature of the hottest fluid; 

   One of the fluids with minimum design temperature less than 15°C, the temperature 
for material selection is based on the temperature of the coldest fluid; 

   The temperature for material selection is based on the design temperature of 
component. 

   Carbon steel tubes seamless when used for corrosive services or temperatures over 
200°C, will have the following tests as additional requirement in accordance with 
ASTM A-214: 

o Susceptibility corrosion test; 
o Eddy Current test. 

   The main flanges will be designed in accordance with ASTM B16.5 standard and 
related among the types below: 

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

o Slip-on flange: slip-on flange of forged steel can be used for pressure classes 
between 150 to 300 and any diameter. The slip-on flange cannot be used 
when the corrosion allowance is over 3 mm; 

o 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 2000 kPa). 

   Forged steel flanges having all dimensions exactly according to ASTM B16.5 
standard are accepted for working pressures and temperatures up to the limits 
established in this specification, without special calculations. 

   The flanges with any other dimensions or construction system must be calculated 
by ASME code. 

   The tubesheets may be forged or manufactured from plate. The forged construction 
will be preferred and, if the tubesheets are made with welded plates, the weld will 
be subject to full ultrasound and X-Ray test. 

   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 3600 psi. 

   The expansion joint will be pre-stretched during assembly in order to reduce the 
stresses in the joint when the exchanger starts up. 

   All body welded joints will be inspected with full X-Ray, magnetic particle and 
penetrating liquid, including the welds of the bellows with the body. 
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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 during tightening. 

   Except when otherwise specified, the joints for all heat exchanger girth flanges will 
be selected according to: 
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 groove flanges. 

o For pressure class 150 and 300, with design temperature under 15°C and 250°C, 
or pressure class 400 and 600 for any design temperature: non asbestos plain 
face austenitic stainless steel double jacketed gasket type for tongue-and- 
groove flanges. 

o For pressure classes 600 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 the flange 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 joint material: 

 

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 10.1-12.: Joint material hardness 

 
Pressure Vessels: 

 
   Pressure Vessels will be designed, manufactured, tested and inspected according to 

ASME (Boiler and Pressure Vessel Code), last edition and the requirements in this 
specification. 

   The requirements of ASME standard will be considered as a minimum and eventual 
local regulations applicable to the supply will be respected. 

   Specifications criteria to the materials for vessels components: 
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Class of the 
vessel part 
considered 

 Basic Vessel Material 

Carbon steel Carbon steel for low 
temperatures 

Alloy steel, stainless steel & 
non-ferrous metals 

I Same shell material Same shell material Same shell material 
II Same shell material Same shell material Material with the same "P- 

Number" of the shell 
material 

III Same shell material Carbon steel for low 
temperatures 

Material with the same "P- 
Number" of the shell 

material 
IV Materials specified 

for each case 
Materials specified in 

each case 
Materials specified for each 

case 
V Carbon steel of 

structural quality 
Carbon steel of 

structural quality 
Carbon steel structural 

quality 
VI Carbon steel of 

structural quality 
Carbon steel of 

structural quality 
Material with the same "P- 

Number" of the shell 
  material  

Table 10.1-13.: Vessel material specification criteria 
 
 

   Material class: 
o Class I:Parts of the wall pressure vessel in contact with process fluids (shells, 

covers, nozzle neck, among others) and other pressurized parts in contact with 
the process fluids (tubesheets). This class also includes welded internal parts of 
the vessel submitted 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 pressure vessel. 

o Class II:Parts of the wall pressure vessel that are not in contact with the process 
fluids, excepting the reinforcements of the openings (included in Class I), 
external reinforcement, vacuum reinforcement and others. 

o Class III:Internal welded parts in the vessel, but not submitted to main efforts 
(baffles, deflectors, vortex-breaker and others). External welded parts in the 
vessel, submitted to efforts in operation: supports of any type (as for example, 
skirts, columns, cradle 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 
close to it. Other parts of the supports, not directly welded on the shell, can be 
classified in group V. 

o Class IV:Internal disassembly parts (not welded on the vessel), as for example, 
trays, bubblers, grids, sustaining beams, distributors and others. 
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o Class V:Parts of supports of any type not included in Classes III 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, maintenance, disassembly 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 and shutdown. 

   Stress efforts, allowable stresses and thicknesses that will be considered for each of 
the conditions are detailed in the table below: 

 
o Note l: includes shell and welded accessories; excludes external and internal 

removable accessories. 
o Note 2: efforts caused by wind have not to be considered designing horizontal 

vessels, however, it will be considered in their foundations and structures 
design. 

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

o Note 4: includes removable internal accessories, internal or external insulation, 
external accessories and piping. 

o Note 5: in special cases in condition III, it may be necessary to consider the 
simultaneous effect of other acting loadings, such as thermal dilatation of the 
vessel itself, thermal dilatations of piping and other structures connected to the 
vessel, fluctuations of pressure, dynamic efforts caused by the movement of 
internal fluids and vibrations. 

o Note 6: for parts that have their thickness reduced during the manufacturing 
process, the minimum expected thickness will be considered. 

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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Condition 

 
Loadings 

Allowable membrane 
stresses under traction 

(note 7) 

 
Thicknesses 

Iς
A

S
S

E
M

B
L
Y Consider: 

¶ A self-weight of the vessel (note 1); 

¶ Efforts due to wind action; 

Admissible stresses from 
norm table for vessel 

material at the ambient 
temperature, with an 

increase of 20%. 

Nominal 
plates 
thicknesses 
(note 6) 

II
 ς

 T
E

S
T 

Consider: 
¶ Internal pressure of hydrostatic 

test; 

¶ Weight of vessel completely filled 

¶ with water (note 1); 

¶ All dead loads supported by vessel 

¶ during the test (note 3); 

The maximum stress 
cannot exceed 80% of 

material yield stress at the 
environment temperature. 
For non-pressurized parts, 
the basic allowable stress 
can be increased 33,3% 

Nominal 
thicknesses or 
corroded 
thicknesses 
(note 6) 

II
I ς

 O
P

E
R

A
T

IO
N 

(N
o

te
 5

) 

Consider: 
¶ Internal or external design 

pressure at design temperature; 

¶ Fluid weight at the operation level; 

¶ Vessel weight; 
¶ All dead loads supported by the 

vessel(note 4); 

¶ Efforts due to wind action (note 2); 

Allowable stresses from 
norm table for vessel 
material at the design 

temperature, excepting 
below section that 

established supporting 
skirt. 

Corroded 
thicknesses 
(note 6) 

IV
 ς

 S
H

U
T

D
O

W
N 

Consider: 
¶ Internal or external pressure at 

design temperature; 

¶ Vessel weight; 

¶ All dead loads supported by the 
vessel (note 4); 

¶ Efforts due to wind action (note 2). 

Admissible voltages of the 
tables of the norm for the 
material of the vessel at 
the design temperature 

with the addition of 20%. 

Corroded 
thicknesses 
(note 6) 

Table 10.1-14.: 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 the reinforcements of the nozzles. 

   All the connections will be flanged type. Drilling will comply with ASME norm for the 
pressure class specified. 

   Flanges with up to and including 24" will comply with ASME B16.5 standard. Flanges 
greater than 24" will be in accordance with ASME 16.47 standard. 

   The manufacturer of the vessel will supply and install all the lugs, clips and supports 
welded on the vessel surface. 

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

   For any pressure vessel is obligatory that all welded joints of the shell and covers to 
have at least radiographic inspection points. 

   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 the finished part has at least the 
value calculated or the value specified in the drawings. 

   For stainless steel vessels and non-ferrous metals, the minimum corroded thickness 
will not be less than 2mm. And the minimum corroded thickness of removable parts, 
parts welded directly on the shell and the angle welded throat will be 3mm. 

   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 surface. 

 

Hydraulic & Pneumatic Systems: 
 

   All hydraulic components, fabrication and welding will be conforming to 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 
provided in tubing at accessible locations for equipment removal and maintenance. 

   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 and piping material will be 316 Stainless Steel and wall thickness will meet 
ASME B31.3 requirements as a minimum. 
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   All contractors supplied hydraulic and pneumatic system will be shop assembled and 
tested. Hydraulic lines will be pickled, neutralized and sealed before shipment and 
will require a minimum of field fit. 

   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 
made for retaining the full contents of the tank would a leak occur within 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 and maintenance. 

   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 terminals for all power, control and signal cabling and 
hydraulic takeoff points for external piping to operating cylinders. 

 

Lifting & Hoisting Equipment: 
 

   Overhead cranes, hoists and other lifting facilities will comply with the design and 
manufacturing requirements as stipulated in ISO standards and OSHA requirements. 

   All equipment weighing more than 25 kg will have or will be provided with 
convenient lifting attachment points. The attachment points will be either standard 
proprietary lifting eyes or custom designed lifting lugs. 

   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 warrants this level of assistance. 

   All structures will be ASTM A36 steel or similar mechanical properties. All shafts will 
be SAE 1045 steel or similar mechanical properties. 

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

   All equipment must be designed and tested at 125% of their nominal capacity. 
   The equipment will be designed to allow the crane, trolley and hook to have 

simultaneous and independent movement. 
   The cable length will be enough to reach the lowest point of the operation remaining 

the length equivalent to at least two cable turns on the drum. 
   The traveling cranes will have static breaks for all movements. The brake of the 

hoists will be sized to 150% of the nominal load capacity. 
Electric Overhead Travelling (EOT) cranes may to be equipped with radio control. 
The motors will have manual starting using control pendants or remote controls. 



Traveling cranes and hoists will have an independent lighting system proper for load 
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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 frequency inverters. 
   Access platforms or catwalks for crane or hoist maintenance, will be provided with 

safety cable lines for access to the equipment components. 
 

Air Compressor System: 
 

   Compressors will be rotary positive displacement type, air-cooled, manufacturer 
std., designed and constructed for continuous full load operation (heavy duty). 

   Compressors will be either lubricated or non-lubricated as specified on the 
individual compressor Data Sheet. 

   The compressor, accessories and instrumentation will be suitable for continuous, 
unattended operation with the exception of normal periodic inspections. 

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

   Piping connections at interface will be of ANSI standard sizes and dimensions. 
   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 working pressure. 

   Rotors 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 set pressure. 

   Shafts will be rolled or forged steel. Forged steel shafting will be furnished for 
speeds over 3600 rpm. 

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

   Shaft seals will be provided to prevent leakage from or into the compressor over the 
range of operating conditions and during periods of compressor idleness. Seals will 
be suitable for all conditions that may exist during compressor start-up, normal 
operation and shut-down. 

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

   Piping will conform to the requirements of ASME B31.1. All steel flanges will be in 
accordance with ANSI Bl6.5 of the class appropriate for the design pressure and 
temperature of the flanged connection. 

   Intake air filters and silencers will be furnished with the compressor packages. They 
will be in accordance with the standard design of the compressor manufacturer. 
Performance and construction features will be described by the compressor 
Supplier. 

   Air dryers will be dual tower adsorptive pressure swing, heat less regeneration type. 
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 Data Sheet. 

   Pre-filters to removal oil and solids particles and post-filter for solids particles will 
be mounted on the air dryer skid. The quality of a coalescent filters will be suitable 
to obtain a quality of air compress according to ISO 8573-1:2010, class 6. For further 
information about allowable oil contained in the air and removed particle sizes will 
be in accordance with the particular equipment data sheet. Air receivers will have 
the capacity specified on the Data Sheet. As general requirements, the air receivers 
will be made of welded carbon steel, vertical construction provided with the 
relevant mounting elements (legs or saddles). They will be furnished with at least 
the following instrumentation and accessories: pressure gauge, automatic drain and 
pressure safety relief valve the design of which will consider the event that an open 
fire occurs around the equipment. 

   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 Pressure Vessels. 

   Welding or weld repair of pressure parts and components will be in accordance with 
ASME Section VIII, Section IX and Supplier's procedures which will conform to all 
applicable codes and standards. 

   Supplier will furnish a control system consisting of a PLC based in local control panel 
within a cabinet mounted on the compressor skid. 

   The Packaged Equipment must be operable from the PLC supplied with the package. 
   This PLC will repeat controls, status and alarms to the central control system via a 

digital communication link. This communication will be one of the following 
protocols: 
o Profibus DP, Ethernet, Devicenet, Control Net, Modbus+ or Modbus RTU 
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Fire Protection System: 
 

   The plant will be equipped with fire protection systems according to the criteria 
included in this document, with the objective of providing a high degree of safety in 
the facilities. 

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

   Special consideration must be taken for equipment and material at the plant site 
related to the climatic conditions. See Technical Specifications for Site Conditions. 

   Yard hydrants will be provided for adequate coverage around the facility. 
   Portable fire extinguishers will be provided to cover all operating level of the facility. 
   In general, all process buildings, service buildings and the utility buildings will be 

protected by an underground fire water main and hydrant system. 
   The underground fire water mains will be interconnected or looped with suitably 

located post indicator valves 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 or approved local company. 

   All hydrants will be located at a minimum of 12 m and a maximum of 45 m, from the 
building being protected. Yard hydrants will be protected with guard posts. 

 
Data Centers & Control Rooms: 

 
   Data center and control room will be protected by a FM-200 based automatic fire 

extinguishing system. 
   FM-200 discharge nozzles will not be located within 3 m of positions where 

personnel could be subject to direct exposure of the discharging agent. 
   The FM-200 fire extinguishing system will be designed in accordance with NFPA 

2001, Clean Agent Fire Extinguishing Systems. 
   Ventilation/air conditioning systems for the protected areas will be shut down when 

a fire is detected. 
 

Firewater Supply/Distribution System: 
 

   Firewater supply systems will be designed in accordance with NFPA 22. 
   In locations where a gravity system alone is not adequate to achieve/maintain the 

required fire main pressure; a firewater pumping system will be provided. 
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   This system will typically include a combination of three pumps ς an electric motor 
driven main pump, a diesel engine driven back-up 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 and alarm in a continuously manned location. The installation will be 
designed for adequate protection against weather conditions, including freezing 
and corrosion. 

   Firewater distribution systems will be designed in accordance with NFPA 24. 
   Firewater mains will be of ample size, with a minimum nominal diameter of 6-in. 

(150 mm). 
   Sectional valves, with suitably located post indicators, will be contemplated to 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 any sub-sections. 

   All underground carbon steel pipes and fittings will be coated and wrapped in 
accordance with NFPA. Suitably resistant High-Density Poly-Ethylene (HDPE) piping 
may be used for underground fire mains. They will be of certified material. 

 

Heat, Ventilation & Air Conditioning (HVAC) Systems: 
 

   The HVAC systems will provide a suitable environment for people and equipment. 
To obtain the above, the following aspects will be considered in the design: 

o Pressurization 
o Ventilation 
o Heating 
o Humidity 
o Air Conditioning 

   Air conditioning units will be air-cooled, single-package, single-zone, 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 limit temperature. 

   All ventilation systems will have filtered intake air, with one or two stages, to obtain 
the required air quality, except process building general with ventilation areas. 

   Pressurization systems will be calculated with all access doors and openings closed 
and providing the minimum air volume which satisfies internal heat loads generated 
and ventilation requirements. 
For comfort, air distribution velocity within the spaces would not exceed 0.26 ς 0.38 
m/seg. 
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   The noise level of the equipment will not exceed 85 dBA at a distance of 1 meter, in 
any direction, from any major bounding surface. 

   The main duct air velocity is 300-400 m/min and branch duct air velocity is 180-275 
m/min to achieve the design goals desired and so that the fittings, takeoffs, etc. are 
designed for proper streaming flow. 

   Galvanized sheet metal commercial grade is recommended for all ducts. 
   Flexible ducts will be avoided, except maximum 1.5 m long flexible duct branches 

may be used for connection to diffusers above concealed ceilings 
   Electrical equipment and devices will be designed in accordance with electrical 

Codes, Standards and requirement for electrical equipment specified in Technical 
Specifications N° 3786-TARG-E-DC-000-ллнΤ ά9ƭŜŎǘǊƛŎŀƭ tŀŎƪŀƎŜ 9ǉǳƛǇƳŜƴǘέΦ 

   Control System will include all dampers, relays, transformers, thermostats, humidity 
controllers, etc. required to maintain the specified conditions. 

   Outdoor conditions are shown on Technical Specification ά{ƛǘŜ /ƻƴŘƛǘƛƻƴǎέΦ 
   Indoor design parameters will be as follow: 

 
 

TEMPERATURE RELATIV VENTILATION / PRESSURE FILTRATION 

WINTER SUMMER HUMIDIT RATES 
 

QUALITY 

DB°C DB°C % Air Velocity M3/ person (Pa) % 

20 22 50 Frontal 

Velocity less 

than 0.1 m/s 

Note 1 
 

17 

+50 60 - 80 

Table 10.1-15.: 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, as a guide. 

o 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. 

o 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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10.1.3.5 Maintenance & inspection 

 

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

   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 the Supplier. 

   Lifting lugs and similar fittings will be designed and installed in accordance with 
applicable codes and standards. Lift lugs will be painted Yellow or identified by other 
means. 

 

Vibration Control: 
 

   Dynamic and vibration loadings from machinery will be isolated from the supporting 
structure. 

   Minimum balance quality for rotating equipment will be according to ISO 7919 
standard τ Mechanical vibration of non-reciprocating machines. 

   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 
mechanical equipment. 

   None of the vibration components, 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 radial direction. 

   Where structural steel is part of the equipment supply, the natural frequencies of 
the structure will avoid the equipment operating frequency by at least 30%. 

 

Lubrication: 
 

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

   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 lubrication systems will be evaluated on the basis of the type 
of lubrication, frequency of lubrication and quantity of lubricant required. 
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   Lubrication systems will be automatic, wherever practicable and will be designed to 
permit lubrication with equipment running. If manual system is used, the 
application points will be grouped for convenience. 

   All grease fittings will be readily accessible for greasing without removing guards. 
For equipment requiring multiple lubrication points, the lubrication fittings will be 
piped to one side where service platform or walkway access is available. 

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

   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 
accessed platform. 

   Lubrication automatic systems would be equipped with control panels at the facility 
centralized locations. The automatic dispensing station will be enclosed if necessary 
and located so as to be accessible to trucks for re-charging. 

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

   All grease fittings will be standard button head type. 
   Grease lubrication is preferred on low speed equipment where the risk foreign 

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

   Grease lubrication equipment operating temperature must be below 90°C. 
   All grease nipple bulkheads will include a hinged dust cover to protect the nipples. 
   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 complete penetration 
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 re-used, provided it is filtered and cleared by some 
means approved by the owner. 

   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's recommendation. 

 

Welding Process: 
 

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

   All welding will be performed by qualified welders and will be supervised by a fully 
qualified welding supervisor. 
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Welding will be executed in accordance with approved welding procedures and will 
be full penetration, full strength and free from undercut and slag inclusions. Crater 
effects at the ends of weld runs will be eliminated. 

   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 by heat treatment (PWHT) on completion of welding 
and before final machining. 

   Welding will be subject to inspection in accordance with the quality plan. For 
principal welds, radiographic records will be submitted. Additional examination may 
be required in the event that visual inspection reveals faulty welding. 

 

Shop Tests: 
 

   The Quality Assurance plan to be implemented by the Contractor will furnish details 
of the extent of shop and testing procedures followed to guarantee soundness of 
materials and verification of critical dimensions and motions prior to shipment. 

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

   The Contractor will perform radiographic examination on pressure boundary 
components and fittings. 

   ¢ƘŜ ŜǉǳƛǇƳŜƴǘΩǎ ǿƛƭƭ ōŜ Ŧǳƭƭȅ ŀǎǎŜƳōƭŜŘ ƛƴ ǘƘŜ ŦŀōǊƛŎŀǘƛƻƴ ǎƘƻǇ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭƭȅ 
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 all components. 

   Testing procedures will be approved prior to commencement of testing. 
   Any faults or incorrect operation occurring during testing will be remedied to the 

satisfaction of the Owner before proceeding further. 
   After testing, the equipment will be thoroughly inspected for any excessive wear or 

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 re-tested. 

   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 carried out on 
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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   All non-destructive examinations and tests, including hydrostatic tests, will be done 
in accordance with relevant standards. 

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

 

Pre-Assembly of Equipment: 
 

   The Contractor will maximize the level of offsite assembly and testing for all supplied 
equipment. 

   All self-contained, pre-assembled equipment will be completely wired and pre- 
piped, with wiring and piping brought to conveniently located and clearly identified 
terminals & appropriate junction boxes for connection to external wiring and piping 
by others. 

   Where a package must be divided into two or more sub-assemblies for shipping or 
installation purposes, wiring, conduit and piping will be provided cut, fabricated and 
pre-formed as required for interconnection of the sub-assemblies which make up 
the equipment package. 

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

 

Painting: 
 

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

   The following will not be coated: 
o Underside of steel column base plates supported on concrete foundations; 
o Steel surfaces embedded in or bonded to concrete; 
o Stud welded shear connectors; 
o Traffic surface of crane rails; 
o Stainless steel and other corrosion-resistant materials; 
o FRP tanks and pipes; 
o Insulated components (primer only); 
o Machined surfaces; 
o Insides of bins and chutes (unless primer only is specified). 
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   Material Handling Design Criteria (3786-TARG-X-DC-000-002) 

 
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. 
Present 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 LTÉE 
project. 
Material Handling Equipment & Installations must be designed under complete 
ǊŜǎƻǳǊŎŜǎ ŜȄǇƭƻƛǘŀǘƛƻƴ ŎƻƴŎŜǇǘΣ ŦƻŎǳǎƛƴƎ ƛƴ ǎŀŦŜǘȅ ŦƻǊ ǇŜƻǇƭŜΣ ŜǉǳƛǇƳŜƴǘΩǎ ŀƴŘ 
efficient use of energy and process continuity. 

 

10.1.4.1 Codes & Standards 

 
Same as the mechanical equipment 

 
 

10.1.4.2 Safety 

 
Same as the mechanical equipment 

 
 

10.1.4.3 General Requirements 

 
Same as the mechanical equipment 

 
 

10.1.4.4 Material Handling equipment requirements 

 

   Every piece of material handling equipment will be readily maintainable without 
having to empty upstream equipment. Generally, this means that any piece of 
material handling equipment immediately downstream of any place where material 
is stored or accumulated will be able to be isolated. 
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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 and hoppers; 
o Proper selection of liner materials; 
o Appropriate belt cleaners on belt conveyors; 
o Cleaning devices on comminution equipment; 
o Wash systems on screens. 

   Access openings will be provided on bins and chutes for inspection and cleaning. 
   Mass flow bins and hoppers may be necessary in some circumstances and will be 

considered on a case-by-case basis. 
   When handling dry products the following precautions will be taken against 

fugitive dust emission: 

o Eliminate or reduce free fall of dusty material; 
o Collect dust at transfer points and recycle into the process. 

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

 

Hoppers & Bins: 
 

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

   The design will maximize the "mass flow" of the material. 
   Hoppers, bins and chutes will have their sidewalls minimum slope from the 

horizontal, according to the material handled. 
   Design will be done in order to reduce, as much as possible, the replacement of 

worn plates. 
   The dropping material from a large height would be avoided as much as possible. 
   Big capacity hoppers will have an inspection and maintenance scuttle. 
   ASTM A-36 steel will be used for construction unless another steel type will be 

specified. Minimum thickness will be 6 mm 
   The hoppers and mobile hoppers design must ensure safe, efficient and trouble-free 

operation. 
 

Belt Conveyors & Flex-O-Wall Conveyors: 
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   Belt Conveyors and ancillary equipment will be manufacturer's standards extra 
heavy-duty design suitable for the operation specified herein and on the data 
sheets. The design, construction and performance of the equipment will be in 
accordance with the codes and standards listed on present document. 

   Belt Conveyors will be designed on the basis of ISO, CEMA or DIN Code Standards, 
including accessories, such as head drive, gravitational counterweight, backstops, 
and all structural service platforms, in accordance with the safety standards of the 
project. All calculations will be made in SI units or English with the results converted 
to SI units. 

   Conveyor capacity will be designed to meet the requirements of CEMA standards in 
terms of volumetric capacity. To minimize spillage a maximum loading of 80% will 
be generally used. 

   Edge tensions, convex and concave curve design and the associated belt tensions 
will be designed according the manufacturer's recommendations to prevent 
excessive idler pressure. 

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

   The following factors will be considered when selecting conveyor belts: 
o The steady operating tension at any section of the conveyor will not exceed 

100%, or fall below 10%, of the rated tensile capability of the belt; 
o The accelerating or braking tension will not exceed 150%, or fall below 5%, of 

the rated tensile capability; 
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 be evaluated on a case by case basis; 

o 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 helical-bevel gear reducer. 

   Conveyor drivers will be designed to start a fully loaded conveyor. 
   All upwards inclined conveyors will be fitted with a holdback of adequate capacity 

to prevent the reversal of the conveyor when stopped under full design load. 
   All downwards conveyor will be fitted with appropriate brakes capable to reduce 

the belt stopping time and prevent flooding of the next equipment. 
   Belt conveyors will be supplied with belt cleaning devices, designed for the duty of 

the belt and the type of material being handled by the belt 
   Scraper blades will be easily accessible and changed without the use of bolts. 
   At discharge points, the scrapers will be arranged to feed the scrapings into the 

transfer chutes. 
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   Take-ups will not be positioned under feed or transfer points or anywhere 
susceptible to spillage from other parts of the plant. 

   Provision will be made on all gravity take-ups for easy and swift raising or lowering 
of the take-up weight for maintenance purposes. 

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

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

   Conveyors safety and guarding will be designed according to OSHA requirements. 
   Each belt conveyor will be equipped at least with the following: 

o Misalignment Switches; 
o Under speed detectors; 
o Pull Cord; 
o Belt Rip for overland conveyor; 
o Slip detection Switches; 
o Safety beacon and horn for conveyor starting. 

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

Belt Feeders: 
 

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

   Variable-speed drive mechanism will be used for control of feed rates. 
   When loading a belt a tapered reclaim slot (increasing in width) with a self-relieving 

incline in the direction of feeder travel will generally be provided. 
   The vibrating feeders will be of the manufacturer's heavy duty electromechanical 

design suitable for the services and capacities specified. 
   The feeders will be provided with abrasion resistant liners with manufacturer's 

recommended thickness. 
   The feeders will be supplied with vibration absorbers and suspension hooks for 

hanger mounting. 
   Skirts and discharge chute will be reinforced and protected by liners and the skirts 

will be tapered away from the bottom of the feeder. 
 

Vibrating Feeders: 
 

   The vibrating feeders will provide continuous long-term service under typical mining 
environmental conditions. 
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   The vibrating feeders will be electromechanical type, heavy-duty design, with 
natural frequency based coil spring drive, adjustable eccentric weights and rotating 
weights guards. 

   All surfaces subject to abrasive wear or corrosion will be lined or protected. Liners 
will be easily replaceable and made in sections not exceeding 30 kg. Wear at the 
feed end is anticipated to be severe. The design will take into account the 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 sealed ball bearings. 

   The vibrating feeders will be provided with lifting lugs to facilitate handling by crane. 
 

Screw Conveyors: 
 

   Design capacity of conveyors will be based on transport of moderately abrasive 
material. Screw conveyors will be typically side feed. 

   Construction material is generally carbon steel for dry service applications. Stainless 
steel will be used for wet service applications. 

   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 the bearings. 

   Flanged covers will be provided with waterproof seals and with provision 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 feed point. 

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

   Shafts will be standard size and ample diameter to suit the duty. 
   Bearing maintenance will be capable to perform without disconnecting feed inlets. 

Bearings will have labyrinth seals. 
   Complete drive system will be provided, including reducing equipment, guards, 

coupling, coupling guards, motor mounting bracket, and motor. 

   Conveyor will be capable to start from a fully loaded condition. 
   For screw feeders installed directly at the bottom of a hopper, start-up load will take 

into account starting with a full hopper. 
 

Transfer Towers / Screening Towers: 
 

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

   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 close-centered on 
the belt. 

   Steel chutes, hoppers and bins will be welded construction with bolted connections 
for installation and loose flanges where necessary for field fitting and adjustment. 

   Head boxes and chutes will be designed to withstand impact without deformation 
or failure of any structural steel members and will be made with mild steel of 6 mm 
thickness plate as minimum. 

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

   Chute widths will be standardized as possible to uniform liner sizes. For sticky 
materials, chutes and transfer points will be made 50% larger than needed to 
minimize blockage. 

   Chute direction fitting turns will be preferably by segments of long radius elbows. 
Wear plates will be bolted and must be easily replaceable. 

   Material design trajectories for head boxes and chutes will take into account: 

o Material size distribution; 
o Maximum lump dimension; 
o Adhesion between the material and the conveyor belting; 
o Air resistance to material flow. 

 

Screen: 
 

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

   The panel mesh frame fastening system will be designed to minimize screen frame 
change out time 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 being processed. 
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the surrounding structures, platforms and stairs. The use of an isolation frame may 
be proposed as an option for satisfying the requirements above. 

   ¢ƘŜ ǳƴƛǘΩǎ ǾƛōǊŀǘƛƻƴ ŀƳǇƭƛǘǳŘŜ όǎǘǊƻƪŜύ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ǿƛƭƭ ōŜ ŀŘƧǳǎǘŀōƭŜ ǘƘǊƻǳƎƘ 
mechanisms mounted on it. 

   Vibration sensors will be provided to detect abnormal vibration. 
   The Screen Unit will have lifting lugs for handling, assembly and maintenance, each 

of them capable of supporting the entire assembly. 
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 unscheduled activities. 

   The screen design proposed will have been successfully used in applications similar 
to the application specified in this document. 

   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, cause the unit to be automatically 
stopped. 

   All instruments will be weather and dust-proof and adjustable during operation. 

Traveling Cranes & Hoists: 

   All overhead and lifting equipment will be designed to meet the Crane 
Manufacturers Association of America (CMAA), OHSA standards and regulations and 
the applicable Canadian and Provincial codes. 

   !ƭƭ Ƙƻƛǎǘǎ ǿƛƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ƻŦ ǘƘŜ Iƻƛǎǘ aŀƴǳŦŀŎǘǳǊŜǊΩǎ LƴǎǘƛǘǳǘŜ (HMI). 
   Cranes and hoists will be of vendor standard specifications suitable for the service 

requirements specified on the data sheets and specifications. 
   ¢ƘŜ ±ŜƴŘƻǊΩǎ ǎŎƻǇŜ ƻŦ ǎǳǇǇƭȅ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŘŜǎƛƎƴΣ ŦŀōǊƛŎŀǘƛƻƴΣ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ 

testing and supply of hoists as specified in the data sheets and specifications. 
   Monorail hoists and cranes of more than 2 tons capacity will have motorized lift  and 

travel motions. Jib cranes over 5 tons capacity will have powered rotation, lift and 
trolley. Hoists and cranes will be gear type for smooth rotation. 

   The rated capacity of each lifting device will be marked on the trolley and, where 
applicable, on the underside of monorail beams and bridge girders. The capacity will 
be legible from the operating floor. 
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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 mass will 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 to 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 lifting points 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 by a plug during operation. 

   Overhead cranes will be certified as required by the applicable codes and standards. 
   Overhead electric travelling cranes will conform to ANSI B30.2 and CMAA 
specifications 70 and 74 or similar (FEM standard). The cranes 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 independent movement. 
   The cable length will be sufficient to reach the lowest point of the lifting operation, 

plus at least two cable turns in the drum. 
   The traveling cranes will have static brakes for all movement in order to maintain 

the equipment position. Hoist brakes will be designed for 150% of the nominal load 
capacity. 

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

   Major overhead travelling cranes will be designed with service platforms and proper 
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 maintenance access. 

 

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 equivalent or better) 

 

Roller Chain & Sprockets: 
 

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

 
Drive Guards: 

 

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

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

 

Couplings: 
 

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

 

Bearings: 
 

   Selection procedure and ratings: Per ABMA-9 (American Bearing Manufacturing 
Association) and ABMA 11 or equivalent (ball and roller bearings respectively) 

 
Failsafe Features: 

 

   The machinery, equipment and process line will be brought to a safe stop upon 
failure of electrical power, control power, hydraulic power or control components. 
¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜƳŀƛƴ άŀǘ ǊŜǎǘϦ ǳƴǘƛƭ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ ǎŜǊǾƛŎŜΣ ŀƴŘ ǘƘŜ ŎƻƴǘǊƻƭǎ ŀǊŜ 
reset unless otherwise specified. If an unscheduled stop would result in an unsafe 
condition 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 gradual stop 
under manual or automatic means. 

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

 

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 and pump rotating element. 

 

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 integral piping. 

 

Hydraulic Power Units: 
 

   The hydraulic unit and equipment will be of standard design selected to meet the 
specified operating conditions with special emphasis on safety, efficiency, reliability 
and maintainability. 

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

   The Hydraulic Systems would be designed to control operating viscosity in plant 
operating condition. The equipment will be designed and supplied to provide 
continuous, long-term service under the ambient and environmental conditions 
that will prevail on site. 

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

 

Tanks at atmospheric pressure: 
 

   This section refers to the requirements for above ground liquid storage tanks vented 
to atmosphere where the working conditions do not exceed the static pressure due 
to the liquid stored. 

   Tanks will be in accordance with the relevant specifications taken from the national/ 
international standards as per API 620/650 or equivalent code. Tanks will be 
designed to withstand all loads imposed on them during construction, operating and 
maintenance. 

 
Pressure Vessels: 
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   Pressure vessels will be in accordance with the relevant specification from 
international standards ASME Boiler and Pressure Vessel Code Section VIII, Div-I. 

   The design conditions will allow for the most severe combination of internal and 
external loads and forces to which the vessel may be subjected. 

   All vessels will incorporate suitable lifting lugs. 
 

10.1.4.5 Maintenance and Inspection 

 

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

   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 the Supplier. 

   Lifting lugs and similar fittings will be designed and installed in accordance with 
applicable codes and standards. Lift lugs will be painted Yellow or identified by other 
means. 

 

Vibration Control: 
 

   Dynamic and vibration loadings from machinery will be isolated from the supporting 
structure. 

   Minimum balance quality for rotating equipment will be according to ISO 7919 
standard τ Mechanical vibration of non-reciprocating machines. 

   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 
mechanical equipment. 

   None of the vibration components, 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 radial direction. 

   Where structural steel is part of the equipment supply, the natural frequencies of 
the structure will avoid the equipment operating frequency by at least 30%. 

 

Lubrication: 
 

   All mechanical operating parts, unless noted, will be provided with means of 
lubrication suited to the operating conditions. 
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   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 lubrication systems will be evaluated on the basis of the type 
of lubrication, frequency of lubrication and quantity of lubricant required. 

   Lubrication systems will be automatic, wherever practicable and will be designed to 
permit lubrication with equipment running. If manual system is used, the 
application points will be grouped for convenience. 

   All grease fittings will be readily accessible for greasing without removing guards. 
For equipment requiring multiple lubrication points, the lubrication fittings will be 
piped to one side where service platform or walkway access is available. 

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

   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 
accessed platform. 

   Lubrication automatic systems would be equipped with control panels at the facility 
centralized locations. The automatic dispensing station will be enclosed if necessary 
and located so as to be accessible to trucks for re-charging. 

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

   All grease fittings will be standard button head type. 
   Grease lubrication is preferred on low speed equipment where the risk foreign 

matter ingress is high and there will be long periods between required attentions. 
   Grease lubrication equipment operating temperature must be below 90°C. 
   All grease nipple bulkheads will include a hinged dust cover to protect the nipples. 
   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 complete penetration 
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 re-used, provided it is filtered and cleared by some 
means approved by the owner. 

   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's recommendation. 

 

Welding Process: 
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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 AWS standards. 

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

   Welding will be executed in accordance with approved welding procedures and will 
be full penetration, full strength and free from undercut and slag inclusions. Crater 
effects at the ends of weld runs will be eliminated. 

   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 by heat treatment (PWHT) on completion of welding 
and before final machining. 

   Welding will be subject to inspection in accordance with the quality plan. For 
principal welds, radiographic records will be submitted. Additional examination may 
be required in the event that visual inspection reveals faulty welding. 

 

Shop Tests: 
 

   The Quality Assurance plan to be implemented by the Contractor will furnish details 
of the extent of shop and testing procedures followed to guarantee soundness of 
materials and verification of critical dimensions and motions prior to shipment. 

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

   The Contractor will perform radiographic examination on pressure boundary 
components and fittings. 

   ¢ƘŜ ŜǉǳƛǇƳŜƴǘΩǎ ǿƛƭƭ ōŜ Ŧǳƭƭȅ ŀǎǎŜƳōƭŜŘ ƛƴ ǘƘŜ ŦŀōǊƛŎŀǘƛƻƴ ǎƘƻǇ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭƭȅ 
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 all components. 

   Testing procedures will be approved prior to commencement of testing. 
   Any faults or incorrect operation occurring during testing will be remedied to the 

satisfaction of the Owner before proceeding further. 
   After testing, the equipment will be thoroughly inspected for any excessive wear or 

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 re-tested. 
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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 carried out on 
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-destructive examinations and tests, including hydrostatic tests, will be done 
in accordance with relevant standards. 

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

 

Pre-Assembly of Equipment: 
 

   The Contractor will maximize the level of offsite assembly and testing for all supplied 
equipment. 

   All self-contained, pre-assembled equipment will be completely wired and pre- 
piped, with wiring and piping brought to conveniently located and clearly identified 
terminals & appropriate junction boxes for connection to external wiring and piping 
by others. 

   Where a package must be divided into two or more sub-assemblies for shipping or 
installation purposes, wiring, conduit and piping will be provided cut, fabricated and 
pre-formed as required for interconnection of the sub-assemblies which make up 
the equipment package. 

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

 
Painting: 

 

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

   The following will not be coated: 
o Underside of steel column base plates supported on concrete foundations; 
o Steel surfaces embedded in or bonded to concrete; 
o Stud welded shear connectors; 
o Traffic surface of crane rails; 
o Stainless steel and other corrosion-resistant materials; 
o FRP tanks and pipes; 
o Insulated components (primer only); 
o Machined surfaces; 
o Insides of bins and chutes (unless primer only is specified). 
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10.2 Equipment List 
 

This chapter presents different equipment lists: 
1. Main equipment list: describing item by item the mechanical and mechanical 

related equipment. 
2. Electrical equipment list 
3. Instrumentation equipment list 

 

Given the nature of this study, a Class 2 feasibility as per AACE standards, some 
mechanical, electrical and instrumentation equipment may not be detailed in the above 
mentioned lists, but still taken into consideration as part of the capex evaluation, within 
the accuracy level foreseen for this FS. 
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    Main Equipment List 

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

 
1. Iron ore pellets receiving area 
2. Iron ore pellets storage area 
3. Material handling 
4. Fines and sludge briquetting plant 
5. Dri area 
6. Eaf area and ancillaries 
7. Continuous pig casting 
8. Auxiliary services and utilities 

 

Figure 10.2-1.: Area division of the plant 



Equipment List 1 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

0 GENERAL OF THE PLANT             

0 0.1 00  ¢Yπлллπлм Main water tank   1300 m3   50000  10000 14000 

0 0.2 00 
 

taπлллπлм Water distribution pump 1 
 

100 m3/h 
 

5.5 
    

0 0.3 00 
 

taπлллπлн Water distribution pump 1 stdby 
 

100 m3/h 
 

5.5 
    

0 04 
   

Air compressor and dryers 
          

0 0.4.1 25 
 

5wπлнрπлм Dryer 1 
         

0 0.4.1.1 25 
  9!t Iwπмрлл IŜŀǘŜŘ 5ŜǎƛŎŎŀƴǘ 5ǊȅŜǊ 

(480V/3) 
1 

    
15 2884 

   

0 0.4.1.2 25 
  

3 Valve Bypass 1 
         

0 0.4.2 25 
 

!/πлнрπлм Air compressor 1 
         

0 0.4.2.1 
 

0.4.2.2 
 

0.4.3 
 

0.4.3.1 

25 
  9[DL aƻŘŜƭ 9ммлπмлл D{ !ƛǊ /ƻƻƭŜŘ 

Rotary Screw Compressor 
1 

 
1272 m3/h compressed air 110 3600 3400 1972 1620 

0 25 
  

Air Receiver Vertical tank 1 
 

10 m3 
      

0 25 
 

5wπлнрπлн Dryer 1 
         

0 25 
  9!t Iwπмрлл IŜŀǘŜŘ 5ŜǎƛŎŎŀƴǘ 5ǊȅŜǊ 

(480V/3) 
1 

    
15 2884 

   

0 0.4.3.2 25 
  

3 Valve Bypass 1 
         

0 0.4.4 25 
 

!/πлнрπлн Air compressor 1 
         

0 0.4.4.1 
 

0.4.4.2 

25 
  9[DL aƻŘŜƭ 9ммлπмлл D{ !ƛǊ /ƻƻƭŜŘ 

Rotary Screw Compressor 
1 

 
1272 m3/h compressed air 110 3600 3400 1972 1620 

0 25 
  

Air Receiver Vertical tank 1 
 

10 m3 
      

0 0.5 25 
 

¦¢πлнрπлм Service Air KO Drum 
      

2300 
 

4398 1067 

  
totals 151 65 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

1 IRON ORE PELLETS RECEIVING AREA 
 

1 
 

1.1 
 

10 
 

Ihπмκн 
 

Ihπммрπлм 

Discharge Payloader Hopper, in Steel 

with support and bolted wear 

protection 12 mm. thickness 

 

2 
  

500 
 

mtph 
 

Iron Ore Pellet 
  

20900 
 

3500 
 

2500 
 

3500 

1 1.1.1 10 
 

±Cπммрπлм 
Vibrating Feeder electromechanical 

±aκмπн 
2 

 
500 mtph 

 
6.4 

    

1 1.1.2 10 
 

/±πмлрπлм technological structures, columns 1 
         

 
1 

 
1.2 

 
10 

 
EL2 

 
/±πослπлн 

Vertical belt conveyor B=1000 mm. I=14 

ml. H=100ml., slope 90° Without 
handrails, walway, support structures 

 
1 

  
500 

 
mtph 

 
Iron Ore Pellet 

 
250 

 
52000 

 
22000 

 
49000 

 
1400 

1 1.2.1 10 
 

aπ/±πослπлн Drive Motor 1 
         

1 1.2.2 10 
 

wπ/±πослπлн Speed Reducer 1 
         

1 1.2.3 10 
  technological structures, columns, 

handrail, platform, covers 
1 

     
76000 

   

     
Truck Scale 1 

         

1 1.3 
   Thurman Extreme Duty DB 8560 Truck 

Scale, Electronic Low Profile, Steel Deck 
1 

 
122 t trucks 

  
21300 

 
3350 

1 1.3.1 
   THURMAN MODEL IS 3000 DIGITAL 

READOUT 
1 

         

1 1.3.2 
   FACTORY INSTALLED FULL LENGTH 

DOUBLE HIGH RUB RAILS 
1 

         

1 1.3.3 
   AUTO RAISE/LOWER (WITH THERMAL 

HEATER) BARRIER GATE 
          

1 
 

Totals 256.4 148.9 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

2 IRON ORE PELLETS STORAGE AREA 

2 2.1 10  5aπнмлπлм Dome 1  46000 Ton Iron Ore Pellets  125000  30000 35000 

2 2.1.1 10  Ihπнмлπлм Hopper 1          

2 2.1.2 10  D±πнмлπлм Gate valve 1  150 t/h        

2 2.1.3 10  Ihπнмлπлн Hopper 1          

2 2.1.4 10  D±πнмлπлн Gate valve 1  150 t/h        

2 2.1.5 10  Ihπнмлπло Hopper 1          

2 2.1.6 10  D±πнмлπло Gate valve 1  150 t/h        

2 2.1.7 10  Ihπнмлπлп Hopper 1          

2 2.1.8 10  D±πнмлπлп Gate valve 1  150 t/h        

2 2.1.9 10  Ihπнмлπлр Hopper 1          

2 2.1.10 10  D±πнмлπлр Gate valve 1  150 t/h        

2 2.1.11 10  Ihπнмлπлс Hopper 1          

2 2.1.12 10  D±πнмлπлс Gate valve 1  150 t/h        

          Totals  125    
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

3 MATERIAL HANDLING 

3 
    

MHS Iron Ore Pellets 
          

3 3.2 20 BC1 /±πонлπлм BC/1 Inclined belt conveyor 1 
 

150 mtph Iron Ore Pellet 30 38000 170000 11500 800 

3 3.2.1 20 
 

aπ/±πонлπлм Drive Motor 1 
         

3 3.2.2 20 
 

wπ/±πонлπлм Speed Reducer 1 
         

3 3.2.3 20 
  BC/1 structures, colums, handrail, 

walkway, belt conveyor support frame 
1 

     
37800 

   

 
3 

 
3.3 

 
20 

 
VD1 

 
5±πонлπлм 

±5κм π5ƛǾŜǊǘŜǊ ǿƛǘƘ ǎǳǇǇƻǊǘ ŀƴŘ ōƻƭǘŜŘ 

wear protection 12 mm. thickness and 
discharging chutes 

 
1 

  
150 

 
mtph 

 
Iron Ore Pellet 

  
610 

 
1100 

 
2000 

 

 

3 

 

3.4 

 

15 

 

VA1 

 

±{πомрπлм 

±!κмπн ±ƛōǊŀǘƛƴƎ ǎŎǊŜŜƴΣ ŘƻǳōƭŜ ƴŜǘ 

selection, useful net 1250x3500, 

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

 

1 

  

150 

 

mtph 

 

Iron Ore Pellet 

 

5 

 

1700 

 

1250 

 

3500 

 

 

 
3 

 

 
3.5 

 

 
15 

 

 
VA2 

 

 
±{πомрπлн 

±!κмπн ±ƛōǊŀǘƛƴƎ ǎŎǊŜŜƴΣ ŘƻǳōƭŜ ƴŜǘ 

selection, useful net 1250x3500, 

complete, final net passage 6,0 mm. 

(max. 3/4%) 

 

 
1 

  

 
150 

 

 
mtph 

 

 
Iron Ore Pellet 

 

 
5 

 

 
1700 

 

 
1250 

 

 
3500 

 

 

3 

 

3.6 

 

26 

  

/±πонсπлм 

TC/1 Horizontal/vertical chain conveyor, 

tot. Height 18 ml., horizontal axis 15 ml., 

sigle chain, with charging and 

discharging chutes 

 

1 

  

30 

 

mtph 

 

Iron Ore Pellet 

 

7.5 

 

6000 

  

18000 

 

15 

 
3 

 
3.7 

 
30 

 
S1 

 
{[πонтπлм 

S/1 Bin, capacity 210 m3, without 

support structures, stairs and 

technological structures,only the bin 

body 

 
1 

  
210 

 
m3 

 
Iron Ore fines 

  
19000 

   

 

3 
 

3.7.1 
 

15 
 

S1 
 

±.πомрπлм 

Vibrating bottom, 2500 mm. diameter, 

runned by electromechanical vibrator, 

dischrage mouth DN400 

 

1 
  

100 
 

m3/h 
  

2 
 

400 
   

2500 

3 3.7.2 15 S1 {±πомлπлм Manual slide valve 1 
 

100 m3/h 
  

35 
   

3 3.7.3 15 S1 C±πомлπлм Pneumatic fly valve 1 
 

100 m3/h 
  

45 
   

3 3.7.4 15 S1 ¦.πомлπлм telescopic Discharger 1 
 

100 m3/h 
  

150 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

3 3.7.5 15 S1 
 

Radar type continuos level 1 
     

1 
   

3 3.7.6 15 S1 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.7.7 15 S1 
 Minimum vibration type level (7000 mm. 

rope) 
1 

     
1.5 

   

 

3 

 

3.7.8 

 

15 

 

S1 

 Technological structures, stairs, 

handrails, service platform, support, 

lateral side panels, covering panels ect., 

complete 

 

1 

      

145000 

   

3 3.8 30 BC2 /±πоолπлм 
BC/2 Inclined belt conveyor B=800 mm. 
I=18 ml. H=11, 3° 

1 
 

150 mtph Iron Ore Pellet 7.5 6100 18000 
 

800 

3 3.8.1 30 
 

aπ/±πоолπлм Drive motor 1 
         

3 3.8.2 30 
 

wπ/±πоолπлм Speed Reducer 1 
         

3 3.8.3 30 
 

/Iπоолπлм Feed chute 1 
         

 
3 

 
3.9 

 
30 

 
S2 

 
{[πоолπлм 

Coating Station Bin, capacity 40 m3, 

only the bin body, with charging 
equipment, pipe ect 

 
1 

  
40 

 
m3 

Portland 

Cement 

  
8500 

   

3 3.9.1 30 S2 .[πоолπлм Pneumatic transport blower 1 
         

3 3.9.2 30 S2 CLπоолπлм Dedusting filter, 54 m2 1 
 

54 m2 
 

7.5 950 
   

3 3.9.3 30 S2 w±πоолπлм 
Pneumatic fly valve, DN250, con EV and 
position switches 

1 
     

40 
   

3 3.9.4 30 S2 
 

Manual slide valve DN250 1 
     

30 
   

3 3.9.5 30 S2 ±.πоолπлм 
Vibrating bottom, 1800 mm. diameter, 
runned by electromechanical vibrator, 

1 
 

30 m3/h 
 

1.1 320 
  

1800 

3 3.9.6 30 S2 [/πоолπлм 
Complete weighing system, capacity 
50.000 kg total 

1 
     

250 
   

3 3.9.7 30 S2 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.9.8 30 S2 
 Minimum vibration type level (7000 mm. 

rope) 
1 

     
1.5 

   

 

3 

 

3.9.9 

 

30 

 

S2 

 Technological tower structures, stairs, 

handrails, service platform, support, 

lateral side panels, covering panels ect., 

complete 

 

1 

      

122500 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 
3 

 
3.10 

 
30 

 
VD2 

 
5±πоолπлм 

Manual diverter with support and 

bolted wear protection 12 mm. 

thickness and discharging chutes 

 
1 

   
Portland 

Cement 

  
550 

 
1100 

 
2000 

 

 
 

3 

 
 

3.11 

 
 

30 

 
 

BCW1 

 
 

²/πоолπлм 

Weighing belt conveyor, complete, 

B=400, I=1.200 mm., accuracy: 1% on 

the max capacity allowable (3,0 ton/h), 

runned by inverter, range from 10% to 

100% 

 
 

1 

  
 

3 

 
 

tph 

 
Portland 

Cement 

 
 

0.55 

 
 

500 

 
 

1200 

  
 

400 

 
 

3 

 
 

3.11 

 
 

30 

 
 

BCW2 

 
 

²/πоолπлн 

Weighing belt conveyor, complete, 

B=400, I=1.200 mm., accuracy: 1% on 

the max capacity allowable (3,0 ton/h), 

runned by inverter, range from 10% to 

100% 

 
 

1 

  
 

3 

 
 

tph 

 
Portland 

Cement 

 
 

0.55 

 
 

500 

 
 

1200 

  
 

400 

 

3 
 

3.12 
 

30 
 

VD3 
 

5±πоолπлн 

Diverter with support and bolted wear 

protection 12 mm. thickness and 

discharging chutes 

 

1 
  

75 
 

tph 
Portland 

Cement 

 

0.25 
 

610 
 

1100 
 

2000 
 

3 3.12.1 30 VD3 /Iπоолπло Chute ( to vibratory feeders) 1          

3 3.12.2 30 VD3 /Iπоолπлр Chute (to mixers) 1 
         

 
3 

 
3.13 

 
30 

 
VD4 

 
5±πоолπло 

Diverter with support and bolted wear 

protection 12 mm. thickness and 
discharging chutes 

 
1 

  
75 

 
tph 

 
Iron Ore Pellet 

 
0.25 

 
610 

 
1100 

 
2000 

 

3 3.13.1 30 VD4 /Iπоолπлп Chute ( to vibratory feeders) 1 
         

3 3.13.2 30 VD4 /Iπоолπлс Chute (to mixers) 1 
         

 

3 

 

3.14 

 

30 

 

VE1 

 

±Cπоолπлм 

Electromagnetic vibrating feeder 

complete with nr. 01 electric control 

panel, with support frame and 

discharging chute, 600V 

 

1 

  

0,3>3 

 

t/h  

  

п!πнtҌ¢ 

 

150 

 

1200 

  

400 

 
3 

 
3.15 

 
30 

 
VE2 

 
±Cπоолπлн 

Electromagnetic vibrating feeder 

complete with nr. 01 electric control 

panel, with support frame and 

discharging chute, 600V 

 
1 

  
0,3>3 

 
t/h  

  
п!πнtҌ¢ 

 
150 

 
1200 

  
400 

 
3 

 
3.16 

 
30 

 
ME1 

 
a·πоолπлм 

Mixing tank complete, capacity 1.000 lt., 

with nr. 01 local electric control panel, 

with support frame, pump and pipes 

 
1 

  
1000 

 
litres 

   
1000 

   

3 3.16.1 30 ME1 !Dπоолπлм Agitators from mixers 1 
    

1.5 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

3 3.16.2 30 ME1 D±πоолπлм Gate valve 1 
         

 

3 

 

3.17 

 

30 

 

ME2 

 

a·πоолπлн 

Mixing tank complete, capacity 1.000 lt., 

with nr. 01 local electric control panel, 

with support frame, pump and pipes 

 

1 

  

1000 

 

litres 

   

1000 

   

3 3.17.1 30 ME2 !Dπоолπлн Agitators from mixers 1 
    

1.5 
    

3 3.17.2 30 ME2 D±πоолπлн Gate valve 1 
         

 
3 

 
3.18 

 
30 

  Miscellaneous Set of pipes, valves, 

connections, pumps, instruments, spray 
for the Coating Station 

 
1 

      
1000 

   

3 3.19 35 BC3 /±πоорπлм 
Inclined belt conveyor B=800 mm. I=102 
ml. H=22ml., slope 13° 

1 
 

150 mtph Iron Ore Pellet 22 31000 102000 22000 800 

3 3.19.1 35 BC3 aπ/±πоорπлм Drive Motor 1 
         

3 3.19.2 35 BC3 wπ/±πоорπлм Speed Reducer 1 
         

3 3.19.3 35 BC3 /Iπоорπлм Feed Chute 1 
         

3 3.19.4 35 BC3 /Iπоорπлн Discharge Chute 1 
         

 
3 

 
3.19.5 

 
35 

 
BC3 

 technological structures, colums, 

handrail, walkway, belt conveyor support 

frame 

 
1 

      
60000 

   

3 3.19.6 35 BC3 tπ/±πоорπлм Primary Cleaner 1 
         

3 3.19.7 35 BC3 {π/±πоорπлм Secondary Cleaner 1 
         

3 3.19.8 35 BC3 {π/±πоорπлн Secondary Cleaner 1 
         

 
3 

 
3.20 

 
25 

 
RBC/1 

 
/±πонрπлм 

Reversible horizontal belt conveyor, 

complete, B=800, I=9.300 mm., rollers 
108 mm. diameter 

 
1 

  
150 

 
mtph 

 
Iron Ore Pellet 

 
7.5 

 
2100 

 
9300 

  
800 

3 3.20.1 25 
 

aπ/±πонрπлм Drive motor 1 
         

3 3.20.2 25 
 

wπ/±πонрπлм Speed Reducer 1 
         

 
3 

 
3.21 

 
25 

 
VD5 

 
5±πоолπлп 

Diverter with support and bolted wear 

protection 12 mm. thickness and 
discharging chutes 

 
1 

  
150 

 
mtph 

 
Iron Ore Pellet 

  
610 

 
1100 

 
2000 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

3 3.22 55 S3 {.πоррπлм 
Day Bin, capacity 410 m3, only the bin 
body 

1 
 

410 m3 Iron Ore Pellet 
 

81000 
   

3 3.22.1 55 S3 
 

Radar type continuos level 1 
     

1 
   

3 3.22.2. 55 S3 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.22.3 55 S3 
 Minimum vibration type level (10.000 

mm. rope) 
1 

     
1.5 

   

3 3.22.4 55 VB1 bDπоррπлм bŜŘƭŜ ōŀǊ ƎŀǘŜ bƻ ōŀǊǎ ±.κмπнπо 1 
     

55 700 1000 
 

3 3.22.5 55 VB1 bDπоррπлн Nedle bar gate 1 set bars 1 
     

180 700 1000 
 

3 3.23 55 S4 {.πоррπлн 
Day Bin, capacity 200 m3, only the bin 
body 

1 
 

200 m3 Iron Ore Pellet 
 

40500 
   

3 3.23.1 55 S3 
 

Radar type continuos level 1 
     

1 
   

3 3.23.2. 55 S3 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.23.3 55 S3 
 Minimum vibration type level (10.000 

mm. rope) 
1 

     
1.5 

   

3 3.23.4 55 VB2 bDπоррπло bŜŘƭŜ ōŀǊ ƎŀǘŜ bƻ ōŀǊǎ ±.κмπнπо 1 
     

55 700 1000 
 

3 3.23.5 55 VB2 bDπоррπлп Nedle bar gate 1 set bars 1 
     

180 700 1000 
 

3 3.24 55 S5 {.πоррπло 
Day Bin, capacity 200 m3, only the bin 
body 

1 
 

200 m3 Iron Ore Pellet 
 

40500 
   

3 3.24.1 55 S3 
 

Radar type continuos level 1 
     

1 
   

3 3.24.2. 55 S3 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.24.3 55 S3 
 Minimum vibration type level (10.000 

mm. rope) 
1 

     
1.5 

   

3 3.24.4 55 VB3 bDπоррπлр bŜŘƭŜ ōŀǊ ƎŀǘŜ bƻ ōŀǊǎ ±.κмπнπо 1 
     

55 700 1000 
 

3 3.24.5 55 VB3 bDπоррπлс Nedle bar gate 1 set bars 1 
     

180 700 1000 
 

 

3 

 

3.25 

 

45 

 

S3/4/5 

 Technological structures, stairs, 

handrails, service platform, support, 

lateral side panels, covering panels ect., 

complete 

 

1 

      

190000 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 

 
3 

 

 
3.26 

 

 
45 

 

 
BCW3 

 

 
²/πопрπлм 

Weighing belt conveyor, complete, 

B=1,000, I=5,000 mm., accuracy: 1% on 

the max capacity allowable (150 ton/h), 

runned by inverter, range from 30% to 

100% 

 

 
1 

  

 
150 

 

 
t/h  

 

 
Iron Ore Pellet 

 

 
7.5 

 

 
3500 

 

 
5000 

  

 
1000 

 
 

3 

 
 

3.27 

 
 

45 

 
 

BCW4 

 
 

²/πопрπлн 

Weighing belt conveyor, complete, 

B=1,000, I=5,000 mm., accuracy: 1% on 

the max capacity allowable (150 ton/h), 

runned by inverter, range from 30% to 

100% 

 
 

1 

  
 

150 

 
 

t/h  

 
 

Iron Ore Pellet 

 
 

7.5 

 
 

3500 

 
 

5000 

  
 

1000 

 
 

3 

 
 

3.28 

 
 

45 

 
 

BCW5 

 
 

²/πопрπло 

Weighing belt conveyor, complete, 

B=1,000, I=5,000 mm., accuracy: 1% on 

the max capacity allowable (150 ton/h), 

runned by inverter, range from 30% to 

100% 

 
 

1 

  
 

150 

 
 

t/h  

 
 

Iron Ore Pellet 

 
 

7.5 

 
 

3500 

 
 

5000 

  
 

1000 

3 3.29 50 BC4 /±πорлπлм 
Inclined belt conveyor B=800 mm. I=69 
ml. H=12ml., slope 10° 

1 
 

150 mtph Iron Ore Pellet 22 22605 69000 12000 800 

3 3.29.1 50 
 

aπ/±πорлπлм Drive Motor 1 
         

3 3.29.2 50 
 

wπ/±πорлπлм Speed Reducer 1 
         

3 3.29.3 50 
 

/Iπорлπлм Feed Chute 1 
         

3 3.29.4 50 
 

/Iπорлπлн Discharge Chute 1 
         

 
3 

 
3.29.5 

 
50 

  technological structures, colums, 

handrail, walkway, belt conveyor support 

frame 

 
1 

      
31400 

   

3 3.30 65 BC5 /±πосрπлм 
Inclined belt conveyor for Remet B=800 
mm. I=70 ml. H=12ml., slope 9° 

1 
 

150 mtph Iron Ore Pellet 22 23000 70000 12000 800 

3 3.30.1 65 
 

aπ/±πосрπлм Drive Motor 1 
         

3 3.30.2 65 
 

wπ/±πосрπлм Speed Reducer 1 
         

3 3.30.3 65 
 

/Iπосрπло Feed Chute 1 
         

3 3.30.4 65 
 

/Iπосрπлм Discharge Chute 1 
         

 
3 

 
3.30.5 

 
65 

  technological structures, colums, 

handrail, walkway, belt conveyor support 
frame 

 
1 

      
35000 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 
3 

 
3.31 

 
60 

 
EL1 

 
/±πослπлм 

Vertical belt conveyor B=1000 mm. I=14 

ml. H=100ml., slope 90° Without 

handrails, walway, support structures 

 
1 

  
150 

 
mtph 

 
Iron Ore Pellet 

 
75 

 
52000 

 
14000 

 
100000 

 
1000 

3 3.31.1 60 
 

aπ/±πослπлм Drive Motor 1 
         

3 3.31.2 60 
 

wπ/±πослπлм Speed Reducer 1 
         

3 3.31.3 60 
  technological structures up to + 15 ml. 

level, colums, handrail, platform 
1 

     
76000 

   

3 
    

MHS EAF Fluxes 
          

 
3 

 
3.35 

 
71 

 
S6 

 
{[πотмπлм 

Lime Bin, capacity 120 m3, only the bin 

body H=17m from ground, 4m side, 
square section 

 
1 

  
120 

 
m3 

 
lime 

  
11800 

 
4000 

 
17000 

 
4000 

3 3.35.1  S6 C[πотмπлм Dedusting filter, 54 m2 1  52 m2  7.5 950    

3 3.35.2  S6  Radar type continuos level 1      1    

3 3.35.3 
 

S6 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.35.4 
 

S6 
 Minimum vibration type level (13.000 

mm. rope) 
1 

     
1.5 

   

 
3 

 
3.35.5 

  
VM 

 
±.πотмπлм 

Vibrating bottom, run by 

electromechanical vibrator, dischrage 

mouth DN400 

 
1 

  
100 

 
m3/h 

  
1 

 
400 

   

 

3 
 

3.35.6 
   

Ihπотмπлм 

.ƛƎπ.ŀƎ ŘƛǎŎƘŀǊƎƛƴƎ ƘƻǇǇŜǊΣ ŎƻƳǇƭŜǘŜ 

with DN300 pneumatic valves and limit 

switches 

 

1 
      

300 
   

3 3.35.7   ±!πотмπлм Manual slide valve DN400 1  100 m3/h   35    

3 3.35.8 
  

±!πотмπлн 
Pneumatic blade valve, DN400, con EV 
and position switches 

1 
 

100 m3/h 
  

45 
   

 
3 

 
3.36 

 
71 

 
S7 

 
{[πотмπлн 

Dolomitic Lime Bin, capacity 120 m3, 

only the bin body, H=17m from ground, 

4m side, square section 

 
1 

  
120 

 
m3 

 
lime 

  
11800 

 
4000 

 
17000 

 
4000 

3 3.36.1  S7 C[πотмπлн Dedusting 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 mm. 

rope) 
1 

     
1 

   

3 3.36.4 
 

S7 
 Minimum vibration type level (13.000 

mm. rope) 
1 

     
1.5 

   

 
3 

 
3.36.5 

  
VM 

 
±.πотмπлн 

Vibrating bottom, run by 

electromechanical vibrator, dischrage 
mouth DN400 

 
1 

  
100 

 
m3/h 

  
1 

 
400 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 

3 
 

3.36.6 
   

Ihπотмπлн 

.ƛƎπ.ŀƎ ŘƛǎŎƘŀǊƎƛƴƎ ƘƻǇǇŜǊΣ ŎƻƳǇƭŜǘŜ 

with DN300 pneumatic valves and limit 

switches 

 

1 
      

300 
   

3 3.36.7   ±!πотмπло Manual slide valve DN400 1  100 m3/h   35    

3 3.36.8 
  

±!πотмπлп 
Pneumatic blade valve, DN400, con EV 
and position switches 

1 
 

100 m3/h 
  

45 
   

 
3 

 
3.37 

 
71 

 
S8 

 
{[πотмπло 

Bauxite Bin, capacity 120 m3, only the 

bin body, H=17m from ground, 4m side, 
square section 

 
1 

  
120 

 
m3 

 
lime 

  
11800 

 
4000 

 
17000 

 
4000 

3 3.37.1  S8 C[πотмπло Dedusting filter, 54 m2 1  52 m2  7.5 950    

3 3.37.2  S8  Radar type continuos level 1      1    

3 3.37.3 
 

S8 
 Maximum vibration type level (800 mm. 

rope) 
1 

     
1 

   

3 3.37.4 
 

S8 
 Minimum vibration type level (13.000 

mm. rope) 
1 

     
1.5 

   

 
3 

 
3.37.5 

  
VM 

 
±.πотмπло 

Vibrating bottom, run by 

electromechanical vibrator, dischrage 
mouth DN400 

 
1 

  
100 

 
m3/h 

  
1 

 
400 

   

 
3 

 
3.37.6 

   
Ihπотмπло 

.ƛƎπ.ŀƎ ŘƛǎŎƘŀǊƎƛƴƎ ƘƻǇǇŜǊΣ ŎƻƳǇƭŜǘŜ 

with DN300 pneumatic valves and limit 
switches 

 
1 

      
300 

   

3 3.37.7   ±!πотмπлр Manual slide valve DN400 1  100 m3/h   35    

3 3.37.8 
  

±!πотмπлс 
Pneumatic blade valve, DN400, con EV 
and position switches 

1 
 

100 m3/h 
  

45 
   

 
3 

 
3.38 

   Technological structures for the lime 

silos, handrails, service platform + 2,3 
ml., support, complete 

 
1 

      
26000 

   

 

 
3 

 

 
3.39 

  

 
BCW6 

 

 
²/πотмπлм 

Weighing belt conveyor, complete, 

B=800, I=5000 mm., accuracy: 1% on the 

max capacity allowable (80 ton/h), 

runned by inverter, range from 30% to 

100% 

   

 
80 

 

 
mtph 

 

 
lime 

 

 
4.5 

 

 
3000 

 

 
5000 

  

 
800 

 
 

3 

 
 

3.40 

  
 

BCW7 

 
 

²/πотмπлн 

Weighing belt conveyor, complete, 

B=800, I=5000 mm., accuracy: 1% on the 

max capacity allowable (80 ton/h), 

runned by inverter, range from 30% to 

100% 

 
 

1 

  
 

80 

 
 

mtph 

 
 

dololime 

 
 

4.5 

 
 

3000 

 
 

5000 

  
 

800 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 

 
3 

 

 
3.41 

  

 
BCW8 

 

 
²/πотмπло 

Weighing belt conveyor, complete, 

B=800, I=5000 mm., accuracy: 1% on the 

max capacity allowable (80 ton/h), 

runned by inverter, range from 30% to 

100% 

 

 
1 

  

 
80 

 

 
mtph 

 

 
bauxite 

 

 
4.5 

 

 
3000 

 

 
5000 

  

 
800 

 

3 
 

3.42 
  

EL2 
 

/±πотнπлм 

Vertical belt conveyor B=800 mm. I=14 

ml. H=37ml., horizontal axial 17 ml., 

slope 90° 

 

1 
  

80 
 

mtph 
lime, dololime, 

bauxite 

 

18.5 
 

25000 
 

14000 
 

37000 
 

800 

3 3.42.1 
  

aπ/±πотнπлм Drive Motor 1 
         

3 3.42.2 
  

wπ/±πотнπлм Speed Reducer 1 
         

 

3 

 

3.42.3 

   technological structures from + 0,0 + + 

37,0 ml. level, colums, handrail, platform, 

stair included, EL2 head and vertical part 

included 

 

1 

      

40000 

   

3 3.43 
 

BC7 /±πотоπлм 
horizontal belt conveyor B=650 mm. 
I=30 ml. 

1 
 

80 mtph 
lime, dololime, 

bauxite 
  

8500 
 

650 

3 3.43.1 
  

aπ/±πотоπлм Drive Motor 1 
         

3 3.43.2 
  

wπ/±πотоπлм Speed Reducer 1 
         

 
3 

 
3.43.3 

   technological structures, closed bridge 

with handrail, walkway (nr. 02 B=800 
mm.), belt conveyor support frame 

 
1 

      
30000 

   

 
3 

 
3.44 

   
/Iπотоπлм 

fixed discharging chute with support 

and bolted wear protection 12 mm. 
thickness and discharging chutes 

 
1 

  
80 

 
mtph 

lime, dololime, 

bauxite 

  
1500 

 
5000 

  
400 

          
Totals 299 1233 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

4 FINES AND SLUDGE BRIQUETTING PLANT (TBD) 
 
 

4 

 
 

4.1 

  
 

wIмнтπC 

 Hopper for slurry (water sludge). 

Volume of 8 m³. Made in mild steel Th 6 

mm with two levels supporting 

structure with intermediate floor and 

ladders 

 
 

1 

  
 

8 

 
 

m³ 

 
 

sludge 

  
 

11400 

 
 

3000 

 
 

2500 

 
 

3000 

 

4 
 

4.2 
  

wIммпπ± 
 ²ŜƛƎƘƛƴƎ ōŜƭǘ ŎƻƴǾŜȅƻǊ wIммпπ±Σ .Ґсрл 

mm, with discharge chute and 

supporting structure 

 

1 
  

3 
 

tph 
 

sludge 
  

1300 
 

2000 
  

650 

 
4 

 
4.3 

  
wIмлмπ± 

 LƴŎƭƛƴŜŘ ōŜƭǘ ŎƻƴǾŜȅƻǊ wIмлмπ± .Ґ плл 

mm; L= 8500 mm, angle of inclination 

15°, without walkway, handrails, 

support structures. 

 
1 

  
3 

 
tph 

 
sludge 

  
850 

 
8500 

  
400 

 

4 
 

4.4 
  

¦¢мптπD 
 Bag house with fan, supporting 

structure for filter and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 

 

1 
  

2400 
 

m³/h  
 

air 
  

4050 
   

4 4.5 
 

wIмофπ. 
 

{ƭǳǊǊȅ ǊƻǘŀǊȅ ŘǊȅŜǊ ƳƻŘŜƭ .w5πрлл 1 
 

500 kg/h vapor 26 17000 8600 3600 3700 

 
4 

 
4.6 

  
wIмофπ. 

 Supporting structure of slurry dryer 

with intermediate floors, with ladders 
and handrails 

 
1 

      
incl 

 
8600 

 
3600 

 
3700 

4 4.7 
 

¦¢мпсπ/ 
 

Flue gas cooler 1 
   

vapor 
 

incl 
   

4 4.8 
 

¦¢мпсπW 
 

Flue gas fan 1 
   

vapor 
     

4 4.9 
 

¦¢мпрπD 
 

Bag house 1 
   

vapor 
     

4 4.10 
 

¦¢мпрπW 
 

Stack 1 
   

vapor 
     

4 4.11 
 

wIммрπ[ 
 

Crusher 1 
 

2.538 tph dry sludge 
 

220 640 320 800 

4 4.12 
 

wIммсπ[ 
 

Rotary valve 1 
 

2.538 tph dry sludge 
 

250 
   

 

4 

 

4.13 

  

wI мннπD 

 Vibrating screen. Dimensions: 

900x2550x2000. Double possibility of 

discharge: oversize to exit, material 

screened unloaded on elevator chain 

 

1 

  

2.538 

 

tph 

 

dry sludge 

  

880 

 

900 

 

2000 

 

2550 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 

 
4 

 

 
4.14 

  

 
//мллπ! 

 
Elevator chain conveyor. Size 240x400 

Interaxe: 8m. Elevation gain: 12 m. 

Chain typology: 10160 with discharge 

chute. 

 

 
1 

  

 
2.538 

 

 
tph 

 

 
dry sludge 

  

 
3000 

 

 
8000 

 

 
12000 

 

 
400 

4 4.15 
 

¦¢мпуπD 
 Bag house with fan and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 
1 

 
3500 m³/h  air 

 
820 

   

 
 

 
4 

 
 

 
4.16 

  

 
wIмноπC 

wIмнпπCмκCнΣ 

wIмнрπC 

 Bins battery (40 m³ for Dri Sludge, I.O. 

Fines and EAF dust, 20 m³ for Solid 

Binder) with its supporting structure 

with ladders, handrails and walkway on 

bins roof. Bins of I.O Fines, EAF dust and 

Solid binder charged by pneumatic 

transport, Dri Sludge by chain conveyor 

 
 

 
1 

  
 

 
140 

 
 

 
m³ 

 
dry DRI sludge 

IO fines, 

EAF dust, 

binder 

  
 

 
46000 

 
 

 
14000 

 
 

 
11000 

 
 

 
4000 

 
4 

 
4.17 

  
wIмноπCκмнрπC 

 Accessories for bins battery: maximum 

level switches, continuous levels, filters, 

pressure transmitters, control pressure 

valves 

 
1 

      
1600 

   

 

4 
 

4.18 
   Ensilage line (truck discharge line) 

5bмлл ŦƻǊ ōƛƴǎ wIмнпπCмΣ wIмнпπCн ŀƴŘ 

wIмнрπC 

 

1 
      

1645 
   

 

4 
 

4.19 
  

wIмлоπ± 
 ²ŜƛƎƘƛƴƎ ōŜƭǘ ŎƻƴǾŜȅƻǊ wIмлоπ±Σ .Ґ 

650 mm, with discharge chute and 

supporting structure 

 

1 
  

2.538 
 

tph 
 

dry DRI sludge 
  

1300 
 

2000 
  

650 

 

4 
 

4.20 
  

wIмлпπ±м 
 ²ŜƛƎƘƛƴƎ ōŜƭǘ ŎƻƴǾŜȅƻǊ wIмлпπ±мΣ .Ґ 

650 mm, with discharge chute and 

supporting structure 

 

1 
  

10.05 
 

tph 
 

IO fines 
  

1300 
 

2000 
  

650 

 

4 
 

4.21 
  

wIмлпπ±н 
 ²ŜƛƎƘƛƴƎ ōŜƭǘ ŎƻƴǾŜȅƻǊ wIмлпπ±нΣ .Ґ 

650mm, with discharge chute and 

supporting structure 

 

1 
  

2,436 
 

tph 
 

EAF dust 
  

1300 
 

2000 
  

650 

4 4.22 
 

wIмотπW 
 Weighing screw feeder, with supporting 

structure and weighing system 
1 

 
0.75 tph solid binder 

 
380 2600 

  

 
4 

 
4.23 

  
wIмлрπ± 

 .Ŝƭǘ ŎƻƴǾŜȅƻǊ wIмлрπ±Σ .Ґплл ƳƳΣ with 

discharge chute and supporting 
structure, without walkways 

 
1 

  
15,774 t/h 

 
tph 

 
fines 

  
1100 

 
11500 

  
400 

4 4.24  wIмлсπ±  .ǳŎƪŜǘ ōŜƭǘ ŜƭŜǾŀǘƻǊ wIмлсπ± 1  15,774 t/h tph fines  4150  17000  

4 4.25 
 

wIммнπW 
 

Screw feeder 1 
 

15,774 t/h tph fines 
 

500 
   

4 4.26 
 

¦¢мпфπD 
 Bag house with fan and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 
1 

 
7000 m³/h  air 

 
1030 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

4 4.27 
 

wIмомπ[ 
 Double shaft screw mixer model 

ZJ65/32 (40 rpm) 
1 

 
15.774 tph fines 18.5 3200 2700 

  

4 4.28 
 

wIмонπC 
 Buffer bin. Volume of 5 m³ .Made in 

mild steel Th. 6 mm. Weighing hopper 
1 

 
5 m³ mixed fines 

 
2600 

   

4 4.29  wIмооπW  {ŎǊŜǿ ŦŜŜŘŜǊ wIмооπW 1  19.815 tph mixed fines  530    

 

 
4 

 

 
4.30 

  

 
wIмопπ[ 

 .ǊƛǉǳŜǘǘƛƴƎ aŀŎƘƛƴŜ YƻƳŀǊŜƪ aƻŘŜƭ .π 

пллπ. 

460 mm roll diameter 

150 mm roll width 
roll separating force 1067 kN 

 

 
1 

  

 
10 

 

 
tph 

 

 
mixed fines 

 

 
86 

 

 
11795 

 

 
4015 

 

 
1762 

 

 
1956 

 

 
4 

 

 
4.31 

  

 
wIморπD 

 Vibrating screen. Dimensions: 

900x2550x2000.Double possibility of 

discharge: to manual deviator or 

material screened unloaded on belt 

conveyor 

 

 
1 

  

 
16,842 

 

 
tph 

 

 
briquettes 

  

 
880 

 

 
900 

 

 
2000 

 

 
2550 

 
4 

 
4.32 

   Supporting structure with 4 floors, to 

substain buffer bin, briquettes machine, 

vibrating screen, screw feeder and 

manual deviator 

       
90480 

   

4 4.33  wIмлфπ±  Bucket belt elevator 1  2,973 tph briquette fines  4150  17000  

4 4.34 
 

¦¢мрпπD 
 Bag house with fan and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 
1 

 
6000 m³/h  air 

 
950 

   

4 4.35  wIмосπ[  Cscrew feeder 1  2,973 tph briquette fines  354 2800   

 
4 

 
4.36 

  
wIмплπ± 

 ōŜƭǘ ŎƻƴǾŜȅƻǊ ./м wIмплπ±Σ .Ґрлл ƳƳΣ 

with discharge chute and supporting 

structure, without walkways 

 
1 

  
16.842 

 
tph 

 
briquettes 

  
700 

 
4000 

  
500 

4 4.37 
 

¦¢мррπD 
 Bag house with fan and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 
1 

 
3200 m³/h  air 

 
800 

   

4 4.38 
 

wIмосπ. 
 

ōǊƛǉǳŜǘǘŜ ǊƻǘŀǊȅ ŘǊȅŜǊ ƳƻŘŜƭ .w5πрлл 1 
 

500 kg/h vapor 26 17000 8600 3600 3700 

4 4.39  wIмлуπ±  Briquettes belt elevator 1  16.842 tph briquettes  6560   450 

 
4 

 
4.40 

  
¦¢мрсπD 

 Bag house with fan, supporting 

structure for filter and dedusting lines 

ŀǎ ǎƪŜǘŎƘ ƻƴ ŘǿƎ мсκлнлоψмрлнπ! 

 
1 

  
7200 

 
m³/h  

 
air 

  
3810 

   

 
4 

 
4.41 

  
wIммлπ± 

 .ǊƛǉǳŜǘǘŜǎ ǎƘǳǘǘƭŜ ŎƻƴǾŜȅƻǊ wIммлπ±Σ 

B=500 mm, with discharge chute, 

position sensors and festoons, without 

dedusting and walkway 

 
1 

  
16.842 

 
tph 

 
briquettes 

  
1300 

 
5500 

  
500 
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

 

4 

 

4.42 

  

wIмнсπCмΦΦCо 

 Briquettes feed bins battery (3 bins of 

40 m ) with its supporting structure with 

handrails, walkway and brackets with 

rail for shuttle conveyor 

 

1 

  

120 

 

m³ 

 

briquettes 

  

30000 

   

 

4 
 

4.43 
  

wIмммπ±мΦΦ±о 
 Weigh belt feeders, B=650 mm, with 

discharge chute and supporting 

structure 

 

1 
    

briquettes 
  

1300 
   

650 

 

4 
 

4.44 
  

wIммоπ± 
 .Ŝƭǘ ŎƻƴǾŜȅƻǊ wIммоπ±Σ .Ґрлл ƳƳΣ with 

discharge chute and supporting 

structure, without walkways 

 

1 
    

briquettes 
  

1800 
 

13000 
  

500 

          Totals 157 278    
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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] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 DRI AREA 

5  00   General Area           

5 
 

00 ¦¢ пнфπC ¢Yπрллπло Nitrogen storage tank 1 
 

2200 Nm3/h 
  

132321 
 

30700 3658 

5 
 

00 ¦¢ полπCмм ¦¢πрллπлп Seal Gas Storage Tank 1 
 

т π мнл Nm3/h 
  

582 
 

1400 813 

5 
 

00 ¦¢ полπCмн ¦¢πрллπлр Seal Gas Storage Tank 1 
 

т π мнл Nm3/h 
  

582 
 

1400 813 

5 
 

00 ¦¢ полπCмо ¦¢πрллπлс Seal Gas Storage Tank 1 
 

т π мнл Nm3/h 
  

582 
 

1400 813 

5 
 

00 ¦¢ прпπCм ¦¢πрллπлт Instrument Air Storage Tank 1 
 

750 Nm3/h 
  

17918 
 

14726 2438 

5 
 

00 ¦¢ прсπC ¦¢πрллπлу Service Air KO Drum 1 
 

2200 Nm3/h 
  

2315 
 

4398 1067 

5 
 

00 n.a. ¢[πрллπлм Transfer Line 
          

5 
 

00 n.a. /Iπрллπлм Combustion Chamber 
      

20300 
   

5 
 

00 n.a. h5πрллπлм Reducing Gas Outlet Duct 
          

5 
 

15 
  

Reactor charging System 
          

5 5.1 15 w9 нрлπC w/πрмрπлм Rotary charger 1 
     

1472 
   

5 5.2 15 w9 нрмπC [.πрмрπлм Iron Ore Loading Bin 
  

46 m3 Iron Oxide 
 

27265 3952 7300 3952 

5 5.3 15 w9 нлсπ[ммκмп ±!πрмрπлс Solids cut off & gas seal valve 4 
 

12 in 
  

1812 
   

5 5.4 15 w9 нлмπ[ммκ[мп ±!πрмрπлм Solids cut off & gas seal valve 4 
 

12 in 
  

1812 
   

5 5.5 15 w9 нмпπ[ммκ[мп ±!πрмрπлн Presurization valve 4 
 

2 in 
  

364 
   

5 5.6 15 w9 нлпπ[ммκ[мп ±!πрмрπло Valve VS2 4 
 

4 in 
  

384 
   

5 5.7 15 w9 нроπCмм [.πрмлπлн Iron Ore Pressurized Bin 1 
 

2.1 m3 Iron Oxide 
 

2702 
 

3000 1372 O.D. 

5 5.8 15 w9 нроπCмн [.πрмлπло Iron Ore Pressurized Bin 1 
 

2.1 m3 Iron Oxide 
 

2702 
 

3000 1372 O.D. 

5 5.9 15 w9 нроπCмо [.πрмлπлп Iron Ore Pressurized Bin 1 
 

2.1 m3 Iron Oxide 
 

2702 
 

3000 1372 O.D. 
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ITEM 

 

SUBAREA 

 
TAG 

TENOVA 

 
TAG 

TECHINT 

 

EQUIPMENT TYPE 

 
 

QTY. 

Material 

Requisitio 

n 

 
Design 
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Material 
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(Empty) 
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Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 5.10 15 w9 нроπCмп [.πрмлπлр Iron Ore Pressurized Bin 1 
 

2.1 m3 Iron Oxide 
 

2702 
 

3000 1372 O.D. 

5 5.11 15 w9 нлрπ[ммκ[мп ±!πрмрπлп Solids cut off & gas seal valve 4 
 

12 in 
  

1812 
   

5 5.12 15 w9 нлоπ[ммκ[мп Whπрмрπлн Expansion Joint pressurised 4 
 

12 in 
  

1056 
   

5 5.13 15 w9 мунπ[ммκ[мп ±!πрмрπлр Manual lubricated plug valve 4 
 

12 in 
  

4164 
   

5 5.14 15 w9 ноуπ[ммκ[мп ±!πрмрπлт Valve VS2 4 
 

4 in 
  

384 
   

5 5.15 15 w9 нлуπ[ммκ[мп ±!πрмрπлу Manual lubricated plug valve 4 
 

12 in 
  

4164 
   

5 5.16 15 
  

Fittings and spool pieces 1 set 
     

1500 
   

5 
 

20 
  

Reactor discharging system 
          

5 5.17 20 w9πнмлπ[ ±!πрнлπлм Manual blocking valve 1 
 

24 in 
  

1360 
   

5 5.18 20 w9πнммπ[ Whπрнлπлм Expansion joint 1 
 

24 in 
  

2304 
   

5 5.19 20 w9πнтсπ[ w±πрнлπлм Rotary valve 1 
 

24 in 
 

22.35 10760 
   

5 5.20 20 w9πнтуπ[ 5±πрнлπлм Diverter valve 1 
 

24 x12 in 
  

1585 
   

5 5.21 20 w9πнмрπ[ммκ[мн Whπрнлπло Expansion joint pressurised 2 
 

12 in 
  

1188 
   

5 5.22 20 w9πнмтπ[ ±!πрнлπлн Manual lubricated plug valve 1 
 

12 in 
  

1960 
   

5 5.23 20 w9πносπ[ ±!πрнлπлп Vent Gas Valve VS2 1 
 

4 in 
  

170 
   

5 5.24 20 w9πнноπ[ ±!πрнлπлр Manual lubricated plug valve 1 
 

12 in 
  

1960 
   

5 5.25 20 w9πнооπ[ Whπрнлπлн Expansion joint pressurised 1 
 

12 in 
  

594 
   

5 5.26 20 w9πнмоπ[ ±!πрнлπло {ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 1 
 

12 in 
  

522 
   

5 5.27 20 w9πнррπC 
 

Sampling Bin 1 
 

16 m3 
  

34400 
   

5 5.28 20 w9 нмсπ[ 
 

Gas Seal Valve VS2 1 
 

4 in DRI 
 

91 
   

5 5.29 20 w9 нллπ[ 
 

Pressurization valve 1 
 

2 in 
  

170 
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AREA 

 
 

ITEM 

 

SUBAREA 

 
TAG 

TENOVA 

 
TAG 

TECHINT 

 

EQUIPMENT TYPE 

 
 

QTY. 

Material 

Requisitio 

n 

 
Design 
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Units 

 

Material 

 

Power 

 
WEIGHT 

(Empty) 

 
Aprox. Main Dimensions per Unit 

        
 

Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 5.30 20 w9 нплπ[ 
 

/ǳǘπƻŦŦ ±ŀƭǾŜ ±{н 1 
 

16 in 
  

522 
   

5 5.31 20 w9 ннтπ[ 
 

{ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 1 
 

12 in 
  

522 
   

5 5.32 20 w9πнорπ[ 
 

Manual lubricated plug valve 1 
 

12 in 
  

1960 
   

5 5.33 20 w9πнонπ[ммΧ[мп 
 

Expansion joint pressurised 4 
 

12 in 
  

2376 
   

5 5.34 20 tI ммоπ[ Ihπрнлπлм Receiving hopper 1 
     

13950 
   

5 5.35 20 w9πнмуπ[ммκ[мн 
 

Manual lubricated plug valve 2 
 

4 in 
  

1307 
   

5 5.36 20 w9πнотπ[ 
 

Vent Gas Valve VS2 1 
 

4 in 
  

170 
   

5 5.37 20 w9 нннπ[ 
 

Gas Seal Valve VS2 1 
 

4 in 
  

91 
   

5 5.38 20 tI ммрπ[ Ihπрнлπлн Receiving hopper 1 
 

0.02 m3 
  

1000 
   

5 5.39 20 w9 ннпπ[ 
 

Gas Seal Valve VS2 1 
 

4 in 
  

91 
   

5 5.40 20 w9 ннсπ[ 
 

Depressurization valve 1 
 

4 in 
  

170 
   

5 5.41 20 w9 нурπ[ {!πрнлπлм Hot DRI Sampler 1 
   

DRI 
 

550 
   

5 5.42 20 tI мопπ[ 5±πрнлπлн Diverter valve 1 
 

24 x12 in 
  

1585 
   

5 5.43 20 tI мпмπ[ммΧ[мп 
 

Expansion joint pressurised 4 
 

12 in 
  

2376 
   

5 5.44 20 tI молπ[ммκ[мн 
 

Manual lubricated plug valve 2 
 

12 in 
  

3920 
   

5 5.45 20 tI муфπ[ммκ[мн 
 

Vent Gas Valve VS2 2 
 

4 in 
  

340 
   

5 5.46 20 tI монπ[ммκ[мн 
 

Manual lubricated plug valve 2 
 

12 in 
  

3920 
   

5 5.47 20 tI мпнπ[ммκ[мн 
 

Expansion joint pressurised 2 
 

12 in 
  

1188 
   

5 5.48 20 tI мпоπ[ммκ[мн 
 

{ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 2 
 

12 in 
  

1044 
   

5 5.49 20 
  

Fittincs and spool pieces 1 set 
     

15000 
   

5 
 

25 
  

EAF Charging System 
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SUBAREA 
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TENOVA 
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TECHINT 

 

EQUIPMENT TYPE 

 
 

QTY. 

Material 

Requisitio 

n 

 
Design 
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Material 

 

Power 

 
WEIGHT 

(Empty) 

 
Aprox. Main Dimensions per Unit 

        
 

Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 5.50 25 tI ммнπCмм 5.πрнрπлм EAF Surge Bin 1 
 

115 m3 DRI 
 

138300 
   

5 5.51 25 tI ммнπCмн 5.πрнрπлн EAF Surge Bin 1 
 

115 m3 DRI 
 

138300 
   

5 5.52 25 tI нмлπ[ммκ[мн 
 

Manual blocking valve 2 
 

24 in 
  

2720 
   

5 5.53 25 tI млтπ[ммκ[мн 
 

Expansion joint 2 
 

24 in 
  

3374 
   

5 5.54 25 tI мтсπ[ммκ[мн 
 

Rotary valve 2 
 

24 in 
 

22.35 21520 
   

5 5.55 25 tI млуπ[ммκ[мн 
 

{ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 2 
 

16 in 
  

1866 
   

5 5.56 25 tI нпмπ[ммκ[мн 
 

Manual lubricated plug valve 2 
 

12 in 
  

3920 
   

5 5.57 25 tI морπ[ммκ[мн 5±πрнрπлм Diverter valve 2 
 

16 in 
  

3170 
   

5 5.58 25 tI мулπ[ммκ[мн 
 

{ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 2 
 

16 in 
  

1866 
   

5 5.59 25 tI мнуπ[ммΧ[мп 
 

9ȄǇŀƴǎƛƻƴ Ƨƻƛƴǘ ƴƻƴπǇǊŜǎǎǳǊƛǎŜŘ 4 
 

16 in 
  

840 
   

5 5.60 25 tI мптπ[ммκ[мн /Iπрнрπлм Loading Chute 8500mm 2 
 

16 in 
  

3173 
   

5 5.61 25 tI мпрπ[ммκ[мн 
 

{ƻƭƛŘǎ ŎǳǘπƻŦŦ ϧ Ǝŀǎ ǎŜŀƭ ǾŀƭǾŜ ±{н 2 
 

16 in 
  

1866 
   

5 5.62 25 tI млфπ[ммκ[мн 
 

9ȄǇŀƴǎƛƻƴ Ƨƻƛƴǘ ƴƻƴπǇǊŜǎǎǳǊƛǎŜŘ 2 
 

16 in 
  

420 
   

5 5.63 25 tI мнмπ[ммκ[мн /Iπрнрπлн Loading Chute 2000mm 2 
 

16 in 
  

747 
   

5 5.64 25 tI ммпπ[ Ihπрнрπлм Receiving hopper 1 
     

13950 
   

5 5.65 25 tI мпфπ[ /Iπрнрπло Rotary Loading Chute 14000mm 1 
 

16 in 
  

2613 
   

5 5.66 25 tI момπ[ммκ[мн 
 

9ȄǇŀƴǎƛƻƴ Ƨƻƛƴǘ ƴƻƴπǇǊŜǎǎǳǊƛǎŜŘ 2 
 

16 in 
  

420 
   

5 5.67 25 
  

Fittincs and spool pieces 1 set 
     

10000 
   

5 5.68 25 tI спфπD D±πрнрπлм Gas Venturi 1 
 

29433 Nm3/h 
  

406 2238 
 

508 

5 5.69 25 tI сптπC 5{πрнрπлм EAF Bins Depress stack 1 
 

43825 Nm3/h 
  

11027 
 

10274 2743 

5 5.70 25 tI сроπC .{πрнрπлм EAF Bins Scrubber 1 
 

300 Nm3/h 
      



Equipment List 21 

 

 

 

 

 

 

/5πоор 9ǉǳƛǇƳŜƴǘ [ƛǎǘ  

 

 
 

AREA 
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SUBAREA 
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TENOVA 
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TECHINT 

 

EQUIPMENT TYPE 

 
 

QTY. 

Material 

Requisitio 

n 

 
Design 
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Material 
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Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 
 

30 
  

Reactor 
          

5 5.71 30 w9 ннмπ5 w9πрнрπлм Reactor 
    

DRI 
 

288600 
 

28800 6800 

5 5.72 30 w9 нлфπ[ммκ[мн 
 

Cluster Breakers 2 
     

1240 
   

5 
 

40 
  

Natural gas Conditioning 
          

5 5.73 40 
 

b5πрплπлм Natural gas K.O. drum 1 
 

16229 Nm3/h 
  

2896 
 

4456 1067 

5 
 

45 
  

Reduction gas circuit 
          

5 5.74 45 tDπннмπ/ Iwπрпрπлм Top gas heat recuperator 1 
 

29.3 t/h  
  

80000 
   

5 5.75 45 tD ннмπC {5πрпрπлм Steam Drum 1 
 

29.3 t/h  
  

10000 
   

5 5.76 45 tD нммπ/ tDπрпрπлм Process gas quench orifice 1 
 

165857 Nm3/h 
  

970 1822 
 

711 

5 5.77 45 tD омнπD tDπрпрπлн Process gas venturi 1 
 

165857 Nm3/h 
 

186.5 470 2760 
 

610 

5 5.78 45 tD омоπC tDπрпрπло Process gas separator 1 
 

165857 Nm3/h 
  

20766 
 

10478 2743 

5 5.79 45 tD номπ9 tDπрпрπлп Process gas quench tower 1 
 

165450 Nm3/h 
  

44463 
 

14535 3200 

5 5.80 45 tDπсомπWм taπрпрπло Humidifier water pump 1 
 

381 t/h  
 

186 1000 
   

5 5.81 45 tDπсомπWн taπрпрπлп Humidifier water pump 1 
 

381 t/h  
 

186 1000 
   

5 5.82 45 tD пмсπC tDπрпрπлр Process gas K. O. drum 1 
 

127786 Nm3/h 
  

11457 
 

5973 2591 

5 5.83 45 tDπпосπDммκDмн C[πрпрπлм Process gas compressor filters 2 
 

132086 Nm3/h 
  

4000 
   

5 5.84 45 tDπпосπW tDπрпрπлс Process gas compressor 1 
 

129437 Nm3/h 
 

3730 10000 
 

2000 
 

5 5.85 45 tDπстмπ9 tDπрпрπлт Process Gas compressor aftercooler 1 
 

125137 Nm3/h 
  

20736 
 

10827 2286 

5 5.86 45 tD сннπ9 tDπрпрπлу Process gas Humidifier 1 
 

136190 Nm3/h 
  

27165 
 

12783 2438 

5 5.87 45 tD сноπC tDπрпрπмн Process gas heater KO drum 1 
 

136190 Nm3/h 
  

12269 
 

5876 2438 

5 5.88 45 tD срлπ/ 
 

wŜŀŎǘƻǊ ōȅπǇŀǎǎ ǉǳŜƴŎƘ ƻǊƛŦƛŎŜ 1 
 

75000 Nm3/h 
  

900 2080 
 

710 
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Material 

Requisitio 
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Rev. 
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[KW] 

 
 

[kg] 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 5.89 45 tD срмπC tDπрпрπмл wŜŀŎǘƻǊ ōȅπǇŀǎǎ Yh ŘǊǳƳ 1 
 

217000 Nm3/h 
  

18853 
 

8471 2743 

5 
 

50 
  

Process gas heater 
          

5 5.90 50 tD олнπ. I9πррлπлм Process gas heater 1 
 

136190 Nm3/h 
  

1200000 
   

5 5.91 50 tD оннπW C!πррлπлм Process Gas Heater ID Fan 1 
 

75727/87090 Nm3/h 
 

298 5000 
   

5 5.92 50 tD омнπW C!πррлπлн Process Gas Heater FD Fan 1 
 

68281/75109 Nm3/h 
 

187 5000 
   

5 5.93 50 tD олоπ[ {!πррлπлм Sulphur addition system 1 
     

10000 
 

3000 
 

5 5.94 50 n.a. [{πррлπлм Oxygen lances and skids 2 sets 
 

4220 Nm3/h 
  

1720 
   

5 
 

35 
  

CO2 Removal Unit 
          

5 5.95 35 /h оноπ9 !/πрпрπлм CO2 Absorber Column 1 
 

124666 Nm3/h 
  

80736 
 

28275 2896 

5 5.96 35 /h оооπ9 D²πрпрπлм Decarbonated gas washer 1 
 

116561 Nm3/h 
  

19161 
 

8507 2286 

5 5.97 35 /h оомπWмм taπрпрπлм Gas washing water pump 1 
 

17 t/h  
 

5.6 1000 
   

5 5.98 35 /h оомπWмн taπрпрπлн Gas washing water pump 1 
 

17 t/h  
 

5.6 1000 
   

5 5.99 35 /h онпπ9 {/πрорπлм Stripper column 1 
     

54750 
 

32081 3048 

5 5.100 35 /h омрπ/ h/πрорπлм stripper overhead condenser 1 
     

14000 8000 
 

1500 

5 5.101 35 /h омоπC 5wπрорπлм Sripper overhead condenser KO drum 1 
     

10268 
 

7002 2743 

5 5.102 35 /h онрπWмм taπрорπлм Reflux pump 1 
 

13.7 t/h  
 

3.7 1000 
   

5 5.103 35 /h онрπWмн taπрорπлн Reflux pump 1 
 

13.7 t/h  
 

3.7 1000 
   

5 5.104 35 /h оптπ. Lbπрорπлм Incinerator 1 
 

9300 Nm3/h 
 

44.8 14000 
 

3000 
 

5 5.105 35 /h омсπ/ w.πрорπлм Reboiler 1 
 

26.5 t/h  
  

20000 8000 
 

2000 

5 5.106 35 /h оорπC /5πрорπлм Reboiler condensated drum 1 
     

2336 
 

3702 1372 

5 5.107 35 /h орлπWмм taπрорπло aŀƪŜπǳǇ ŘŜƳƛƴ ǿŀǘŜǊ ǇǳƳǇ 1 
 

1 t/h  
 

14.9 1000 
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SUBAREA 

 
TAG 
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TAG 

TECHINT 

 

EQUIPMENT TYPE 
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Material 

Requisitio 
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[KW] 

 
 

[kg] 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

5 5.108 35 /h орлπWмн taπрорπлп aŀƪŜπǳǇ ŘŜƳƛƴ ǿŀǘŜǊ ǇǳƳǇ 1 
 

1 t/h  
 

14.9 1000 
   

5 5.109 35 /h оосπWмм taπрорπлр Reboliler condensate pump 1 
 

0.4 t/h  
 

1.5 1000 
   

5 5.110 35 /h оосπWмн taπрорπлс Reboliler condensate pump 1 
 

0.4 t/h  
 

1.5 1000 
   

5 5.111 35 /h омпπ/ {9πрорπлм Rich/lean solution exchanger 1 
     

5000 
   

5 5.112 35 /h оннπWмм taπрорπлт Lean solution circulating pumps 1 
 

156 t/h  
 

149 3000 
   

5 5.113 35 /h оннπWмн taπрорπлу Lean solution circulating pumps 1 
 

156 t/h  
 

149 3000 
   

5 5.114 35 /h онлπ/ I9πрорπлм lean solution heat exchanger 1 
     

3000 
   

5 5.115 35 /h оолπ Dмм C[πрорπлм Centrifuge filters 1 
    

7.5 2000 
   

5 5.116 35 /h оолπ Dмн C[πрорπлн Centrifuge filters 1 
    

7.5 2000 
   

5 5.117 35 /h онтπD C[πрорπло Mechanical filter 1 
     

1000 
   

5 5.118 35 /h оотπD C[πрорπлп Activated carbon filter 1 
 

5.6/26 t/h  
  

8407 
 

5164 1829 

5 5.119 35 /h ооуπD /¢πрорπлм Carbon traps 1 
     

1000 
   

5 5.120 35 /h омтπC ¢Yπрорπлм Solution storage tank 1 
     

10734 
 

8051 5368 

5 5.121 35 /h онуπW taπрорπмо Storage tank pump 1 
 

38 t/h  
 

7.5 1000 
   

5 5.122 35 /h оплπD C[πрорπлр Solution filter 1 
     

5000 
   

5 5.123 35 /h опмπC ¢Yπрорπло Solutions preparation tank 1 
     

8000 4760 
 

2743 

5 5.124 35 /h опнπW taπрорπлф Solution sump pump 1 
 

38 t/h  
 

7.5 1000 
   

5 5.125 35 /h опоπW taπрорπмл Solution charging pump 1 
    

1.5 1000 
   

5 5.126 35 /h опнπW taπрорπмм Sewage pump 1 
    

2.2 1000 
   

5 5.127 35 /h оофπD C[πрорπлс Make up solution filter 1 
     

1000 
   

5 5.128 35 /h омтπDмм {{πрорπлм Rich solution strainer 1 
     

1000 
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[mm] 

5 5.129 35 /h омтπDмн {{πрорπлн Rich solution strainer 1 
     

1000 
   

5 5.130 35 /h омуπDмм {{πрорπло Lean solution strainer 1 
     

1000 
   

5 5.131 35 /h омуπDмн {{πрорπлп Lean solution strainer 1 
     

1000 
   

5 5.132 35 /h онмπDмм ICπрорπлм Hydrociclone filter 1 
     

5000 
   

5 5.133 35 /h онмπDмн ICπрорπлн Hydrociclone filter 1 
     

5000 
   

5 5.134 35 /h опсπ[ !Cπрорπлм Antifoam metering system 1 
     

1000 
   

5 
 

55 
  

Steam system 
          

5 
 

55 /h оотπC 59πрррπлм Deaerator 1 
 

31.1 t/h  
  

20000 5000 
 

2000 

5 
 

55 /h оопπ Wмм taπрррπлм Boiler feed water pump 1 
 

30.5 t/h  
 

56 1000 
   

5 
 

55 /h оопπ Wмн taπрррπлн Boiler feed water pump 1 
 

30.5 t/h  
 

56 1000 
   

5 
 

55 /h опуπ. .hπрррπлм Package boiler 1 
 

5 t/h  
 

29.8 70000 
 

3000 
 

5 
 

70 
  

Flare system 
          

5 
 

70 tD софπC /Dπртлπлм Flare 1 
      

7000 

  
20000 

 
2000 

5 
 

70 tD сплπC 5wπртлπлм Flare seal drum 1 
      

          
Totals 5985 3166 
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Requisitio 
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[mm] 

6 EAF AREA AND ANCILLARIES 

6 6.1 25 
 

9!πснрπлм Electric Arc Furnace 
          

6 6.1.1 25 4012 9[πснрπлм Electrode Holders (Clamps) 3 
   

copper 
 

incl 
   

6 6.1.2 25 4013 9[πснрπлн Electrode Arms: 3 
   

copper cladded 
 

20510 
   

6 6.1.3 25 4014 9[πснрπло Electrode Columns: 3 
   

stee; 
 

30000 
   

6 6.1.4 25 4015 9[πснрπлп Column Guide Rollers: 3 sets 
   

steel 
 

7100 
   

6 6.1.5 25 4017 9[πснрπлр Superstructure: 1 
   

steel 
 

29650 
   

6 6.1.6 25 4018 9[πснрπлс Electrode Hydraulic Cylinders: 3 
     

8646 
   

6 6.1.7 25 4021 9[πснрπлт Roof Ring 1 
   

steel 
 

2494 
   

6 6.1.8 25 4023 Ihπснрπлм Material Feed Chute: 1 
   

Hardox 
 

500 
   

6 6.1.9 25 4024 w[πснрπлм Roof Lift mechanism 1 
   

steel 
 

6000 
   

6 6.1.10 25 
  

Roof Lift cylinders 2 
     

1500 
   

6 6.1.11 25 4025 waπснрπлм 
Roof Swing Mechanism (Wheel & Carrier 
Assembly, Pivot Post Assembly) 

1 
   

steel 
 

9010 
   

6 6.1.12 25 
  

Roof swing Cylinder and supports 1 
     

1800 
   

6 6.1.13 25 4028 [.πснрπлм Roof Lifting beams 2 
   

steel 
 

18000 
   

6 6.1.14 25 4029 9!πснрπлм Pedestals: 2 
   

steel 
 

15156 
   

6 6.1.15 
  

Cwπснрπлм Upper furnace shell 
          

6 6.1.16 25 4032 9!πснрπлн 
EAF Full Shell Assembly (upper and 
lower) 

      
39728 

   

6 6.1.17 25 4033 9!πснрπло Slag Door Assembly 1 
   steel pipe to 

pipe 
 

3025 
   

6 6.1.18 25 
  

Slag door Cylinder 1 
     

200 
   

6 6.1.19 25 4038 9!πснрπлп Tilting Platform: 1 
   

steel 
 

82000 
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Requisitio 
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[KW] 
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[mm] 
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[mm] 
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[mm] 

6 6.1.20 25 
  

Service Platform (stationary) 1 
   

steel 
 

20950 
   

6 6.1.21 25 4039 9!πснрπлр 
Tilting Mechanism (stabilizer, locking 
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!πснрπлс Instrument Brackets: 1 set 
   

steel 
 

907 
   

6 6.1.24 25 4049 9!πснрπлт Walkways & Platforms: 1 set 
   

steel 
 

7210 
   

6 6.1.25 25 4053 9!πснрπлу Fumes Collection hood 1 
   

pipe to pipe 
 

8680 
   

6 6.1.26 25 4075 9!πснрπлф Hydraulic System: 
          

6 6.1.27 25 
 

taπснрπлм Piston Type Pump 1 
 

270 l/min 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
KW 

    

6 6.1.28 25 
 

aπtaπснрπлм Electric Motor 6 poles 1 
    

75 
    

6 6.1.29 25 
 

taπснрπлн Piston Type Pump 1 
 

270 l/min 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
KW 

    

6 6.1.30 25 
 

aπtaπснрπлн Electric Motor 6 poles 1 
    

75 
    

6 6.1.31 25 
 

taπснрπло Piston Type Pump 1 
 

270 l/min 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
KW 

    

6 6.1.32 25 
 

aπtaπснрπло Electric Motor 6 poles 1 
    

75 
    

6 6.1.33 25 
 

taπснрπлп 
Fixed Displacement Vane Pump (or Gear 
Pump) 

1 
 

270 m3/h / l/s 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
KW 

    

6 6.1.34 25 
 

aπtaπснрπлп Electric Motor 4 poles 1 
    

7.5 
    

6 6.1.35 25 
 

taπснрπлр 
Fixed Displacement Vane Pump (or Gear 
Pump) 

1 
 

270 m3/h / l/s 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
KW 

    

6 6.1.36 25 
 

aπtaπснрπлр Electric Motor 4 poles 1 
    

7.5 
    

6 6.1.37 25 
 

¢Yπснрπлм Hydraulic System Tank 1 
 

5000 liters 
ǿŀǘŜǊπƎƭȅŎƻƭ όорπ 

55% water) 
 

1200 
   

6 6.1.38 25 
 

I9πснрπлм Plate Type Heat Exchanger 1 
         

6 6.1.39 25 
 

!/πснрπлм Nitrogen Accumulator 1 
 

300 liters 
      

6 6.1.40 25 
 

!/πснрπлн Nitrogen Accumulator 1 
 

300 liters 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

6 6.1.41 25 
 

!/πснрπло Nitrogen Accumulator 1 
 

300 liters 
      

6 6.1.42 25 
 

!/πснрπлп Nitrogen Accumulator 1 
 

300 liters 
      

6 6.1.43 25 
 

I±πснрπлм Iwwπн ±ŀƭǾŜ 1 
         

6 6.1.44 25 
 

I±πснрπлн Iwwπн ±ŀƭǾŜ 1 
         

6 6.1.45 25 
 

I±πснрπло Iwwπн ±ŀƭǾŜ 1 
         

6 6.1.46 25 
 

I±πснрπлп Iwwπн ±ŀƭǾŜ 1 
         

6 6.1.47 25 
 

I±πснрπлр HRDE 1 
         

6 6.1.48 25 
 

±{πснрπлм Hydraulic Valve Stand 1 
         

6 6.1.49 25 
 

a.πснрπлм Manual Hydraulic Block 1 
         

6 6.1.50 25 
 

taπснрπлс Regulation Vavle Pump 1 
 

40 l/min 
 

KW 
   

??mm x ??mm 

6 6.1.51 25 
 

aπtaπснрπлс Regulation Vavle Motor 1 
    

3.5 
    

6 6.1.52 25 
 

¢Yπснрπлн Regulation Tank 1 
 

160 liters 
  

KG 
 

H Dia 

6 6.1.53 25 4076 ²{πснрπлм 
²ŀǘŜǊ {ȅǎǘŜƳ π bƻƴ /ƻƴǘŀŎǘ όǾŀƭǾŜǎΣ 
hoses for roof ring, door and hood) 

1set 
     

700 
   

6 6.1.54 25 4078 /!πснрπлм Compressed Air (hoses, valves) 1set 
     

200 
   

6 6.1.55 25 4079 b{πснрπлм Argon/Nitrogen System (hoses, valves) 1set 
     

500 
   

6 6.1.56 25 
  

Argon/Nitrogen Valve Stand 1 
         

6 6.1.57 25 4083 [{πснрπлм Lubrication System: 1 set 
     

300 
   

6 6.1.58 25 4084 w9πснрΦлм Refractory: 
          

6 6.1.59 25 4087 /.πснрπлм Secondary Cables: 3 sets 
     

5896 
   

6 6.1.60 25 4088 {.πснрπлм Secondary Bus 1 set 
   

copper 
 

8630 
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Requisitio 

n 
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Material 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

6 6.1.61 25 4089 I{πснрπлм Terminal Head Supports: 1 
   

steel 
 

2000 
   

6 6.1.62 25 4094 ²{πснрπлн EAF Weighing System 1 
     

1000 
   

6 6.1.63 25 4095 ¢{πснрπлм 
Temperature/Steel Robot Sampling 
Device with magazine for cartridges and 

1 
     

7500 
   

6 6.1.64 25 4095 {/πснрπлн Spout cleaner/opener Robot 1 
     

7500 
   

6 6.1.65 26 
  

Electrical Equipment 1 set 
         

6 6.1.66 27 
  

9!C ¢ǊŀƴǎŦƻǊƳŜǊ ǿκh[¢/ π рр a±! 1 
         

6 6.1.67 28 
  [ŜǾŜƭ л π CƛŜƭŘ LƴǎǘǊǳƳŜƴǘǎ π ό//¢±Σ ƭƛƳƛǘ 

switches, transmitters, etc.) 
1 set 

         

6 6.1.68 29 
  

[ŜǾŜƭ м π t[/Σ IaLΣ tŀƴŜƭǎ 1 set 
         

6 6.1.69 30 
  

Level 2 1 set 
         

6 6.2 25 4091 {.πстлπлм Charging Bucket 1 
     

21000 
   

 

 
6 

 

 
6.3 

 

 
25 

 

 
4092 

 

 
[{πсорπлм 

Ladle Refractory breakout stand 

(suction hood movable type, ducts from 

ladle breakout station to mixing points, 

ladle refractory breakout stand damper) 

 

 
1 

         

6 6.4 25 
 

[{πсорπлн Ladle Spout Cleaning Stand 1 
         

6 6.5 25 
 

[5πсорπлм 
Ladle Dryer (with ladle stand and gas 
rack) 

1 
     

15000 
   

6 6.6 25 
 

[±πснрπлм 
Ladle Preheater (with ladle stand and 
gas rack) 

1 
     

15000 
   

6 6.7 25 
 

[½πснрπлн Ladle Preheater (for tapping car) 1 
         

6 6.8 25 4093 9{πспрπлм Electrode Storage & Piccardi Machine 1 
   

steel 
 

3000 
   

6 6.9 25 4096 [/πсолπлм Ladle Car (w/weighing system) 1 
     

33000 
   

6 6.11 25 4098 
 

Ladles for 120 metric tons capacity 
          

6 6.11.1 25 плфуπм [!πсолπлм Hot Metal Ladle 1 
 

120 metric ton Hot Metal 
 

23565 
 

4185 3500 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

6 6.11.2 25 плфуπн [!πсолπлн Hot Metal Ladle 1 
 

120 metric ton Hot Metal 
 

23565 
 

4185 3500 

6 6.11.3 25 плфуπо [!πсолπло Hot Metal Ladle 1 
 

120 metric ton Hot Metal 
 

23565 
 

4185 3500 

6 6.11.4 25 плфуπп [!πсолπлп Hot Metal Ladle 1 
 

120 metric ton Hot Metal 
 

23565 
 

4185 3500 

6 6.11.5 25 плфуπр [!πсолπлр Hot Metal Ladle 1 
 

120 metric ton Hot Metal 
 

23565 
 

4185 3500 

6 6.12 25 4099 {/πсолπлм 
EAF shell transfer car, not motorized, 

with rails 
1 

     
18000 

   

6 6.13 25 
 

[.πсолπлн Shell lifting beam 1 
     

30000 
   

6 6.14 25 
 

{tπсплπлм Shell Maintenance Platform 1 
     

22000 
   

 

6 
 

6.15 
 

25 
 

4125 
 

¢wπснрπлм 
Furnace Transformer 55 MVA, includes 

first fill of insulating oil 

      

55000 
 

80000 
   

 

6 
 

6.16 
 

05 
  

/wπслрπлм 
 

Control room 
          

6 6.17 00 
 

¢Yπсллπлм Oxygen storage tank 
  

2200 Nm3 
  

132321 
 

30700 3658 

6 6.18 00 
 

¢Yπсллπлн Nitrogen storage tank 
  

2200 Nm3 
  

132321 
 

30700 3658 

          
totals 55244 980 
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Requisitio 

n 
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Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

7 CONTINUOS PIG CASTING 

7 7.1 15 D10 t/πтмрπлм Pig Casting Machine 1  100 mtph Pig Iron  300000    

7 7.1.1 15  aπt/πтмрπлм Drive Motor 1          

7 7.1.2 15  wπt/πтмрπлм Speed Reducer 1          

7 7.2 15  {Dπтмрπлм Splash guards 1 set          

7 7.3 15  tYπтмрπлм Automatic Pig Knocker 1 set          

7 7.4 15  /Iπтмрπлм Discharge Rocker Chute 1 set          

7 7.5 15  /Iπтмрπлн Sticker Chute 1 set          

7 7.6 15  5{πтмрπлм Dry Shot Plate System 1 set          

7 7.7 15  /.πтмрπлм Collecting Box 2          

7 7.7.1 15  aπ/.πтмрπлм Drive Motor 2          

7 7.8 15  a{πтмрπлм Mold Spray System 1 set          

7 7.9 15  ¢Yπтмрπлм tǊŜπaƛȄ ¢ŀƴƪ 1          

7 7.10 15  !Dπтмрπлм Agitator 1          

7 7.10.1 15  aπ!Dπтмрπлм Drive Motor 1     0.5     

7 7.10.2 15  wπ!Dπтмрπлм Speed Reducer 1          

7 7.11 15  taπтмрπлм Transfer Pump 2          

7 7.11.1 15  aπtaπтмрπлм Drive Motor 2     1.5     

7 7.12 15  ¢Yπтмрπлн Mix Tank 1          

7 7.13 15  !Dπтмрπлн Agitator 1          

7 7.13.1 15  aπ!Dπтмрπлн Drive Motor 1          
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TECHINT 
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Requisitio 

n 

 
Design 
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Material 
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(Empty) 
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Rev. 

   
 

Fluid 

 
 

[KW] 

 
 

[kg] 

 
Lenght 

[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

7 7.13.2 15 
 

wπ!Dπтмрπлн Speed Reducer 1 
         

7 7.14 15 
 

taπтмрπлн Emulsion Pump 1 
         

7 7.14.1 15 
 

aπtaπтмрπлн Drive Motor 1 
    

1.5 
    

7 7.15 15 
 

taπтмрπло Emulsion Pump 1 
         

7 7.15.1 15 
 

aπtaπтмрπло Drive Motor 1 
    

1.5 
    

7 7.16 15 
 

/{πтмрπлм Mold Drying System 1 set 
         

7 7.17 15 
 

{[πтмрπлм Dry Coating Powder Silo 1 
         

7 7.18 15 
 

.wπтмрπлм Drying Burners 1 set 
 

70 Kw 
      

7 7.19 15 
 

Cbπтмрπлм Fan 1 
         

7 7.19.1 15 
 

aπCbπтмрπлм Drive Motor 1 
    

0.5 
    

7 7.20 15 
 

!Yπтмрπлм Air Knife 1 
         

7 7.20.1 15 
 

aπ!Yπтмрπлм Drive Motor 1 
    

1 
    

7 7.21 15 
 

.{πтмрπлм Cooling Catch Basin 1 
         

7 7.22 15 
 

b½πтмрπлм Nozzle Spray System 1 
         

7 7.23 15 
 

taπтмрπлп Pump 1 
         

7 7.23.1 15 
 

aπtaπтмрπлп Drive Motor 1 
    

20 
    

7 7.24 15 
 

taπтмрπлр Pump 1 
         

7 7.24.1 15 
 

aπtaπтмрπлр Drive Motor 1 
    

20 
    

7 7.25 15 
 

{Iπтмрπлм Steam Hood 1 
         

7 7.26 15 
 

Cbπтмрπлн Steam Exhaust Fan 5 
         

7 7.27 15 
 

5πCbπтмрπлн Steam Exhaust Damper 5 
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Requisitio 
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[mm] 
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[mm] 

 
Width / Diameter 

[mm] 

7 7.27.1 15  aπCbπтмрπлн Drive Motor 1          

7 7.27.2 15  aπCbπтмрπло Drive Motor 1          

7 7.27.3 15  aπCbπтмрπлп Drive Motor 1          

7 7.27.4 15  aπCbπтмрπлр Drive Motor 1          

7 7.27.5 15  aπCbπтмрπлс Drive Motor 1          
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TAG 
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Requisitio 
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[KW] 

 
 

[kg] 
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[mm] 

 
Height 

[mm] 

 
Width / Diameter 

[mm] 

7 7.28 15  .[πтмрπлм Blowers 1          

7 7.29 15 D14 [¢πтмрπлм Ladle Tilter 1      57100    

7 7.29.1 15  aπ[¢πтмрπлм Hydraulic Drive Motor 1     35     

7 7.30 15  I5πтмрπлн Fumes Extraction Hood 1          

7 7.30.1 15  C[πтмрπлм Pig Front End Loader 1          

7 7.31 30  /Iπтолπлм Discharge chute 1          

7 7.32 15  a5πтмрπлм Mold dedusting 1          

          Totals 82 357    
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TENOVA 
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EQUIPMENT TYPE 
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Requisitio 

n 
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[mm] 
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[mm] 

 
Width / Diameter 

[mm] 

8 AUXILIARY SERVICES AND UTILITIES 

8 8.1 25 
 

825 Water Treatment Plant WTP 
          

8 8.1.1 
   9!C LƴŘƛǊŜŎǘ ŎƻƻƭƛƴƎ /ƛǊŎǳƛǘ π IƛƎƘ ǘŜƳǇ 

users 
          

8 8.1.1.1 30 AC2 !/πуолπлн Air coolers 
  

1410 m3/h 
      

8 8.1.1.1.1 30 
  

Air cooler bundles 1 
     

12000 3000 
 

12500 

8 8.1.1.1.2 30 
  

Air cooler bundles 1 
     

12000 3000 
 

12500 

8 8.1.1.1.3 30 
  

Air cooler bundles 1 
     

12000 3000 
 

12500 

8 8.1.1.1.4 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 8.1.1.1.7 30 AC2.1 Cbπуолπлф Axial Fan + electric motor 1 
    

30 1200 
  

2800 

8 8.1.1.1.8 30 AC2.1 Cbπуолπмл Axial Fan + electric motor 1 
    

30 1200 
  

2800 

8 8.1.1.1.9 30 AC2.2 Cbπуолπмм Axial Fan + electric motor 1 
    

30 1200 
  

2800 

8 8.1.1.1.10 30 AC2.2 Cbπуолπмн Axial Fan + electric motor 1 
    

30 1200 
  

2800 

8 8.1.1.1.11 30 AC2.3 Cbπуолπмо Axial Fan + electric motor 1 
    

30 1200 
  

2800 

8 8.1.1.1.12 30 AC2.3 Cbπуолπмп 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 
  

Lǎƻƭŀǘƛƻƴ ŀƴŘ ōȅπǇŀǎǎ ŀǳǘƻƳŀǘƛŎ ǾŀƭǾŜǎ 1 
        

3xDN400 

8 8.1.1.2 30 SEI1 ¢Yπуолπлм Expansion Tank 
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[mm] 

8 8.1.1.2.1 30 
  

Expansion Vessel 1 
 

30 m3 
  

6500 
 

10000 2000 

8 8.1.1.2.2 30 
  Pressurization valves, safety valves and 

accessories 
1 

     
650 

   

8 8.1.1.3 30 PI2 t{πуолπмо Pumping Station 
          

8 8.1.1.3.1 30 PI2.1 taπуолπлм Horizontal pump & motor 1 
 

470 m3/h 
 

150 1500 
   

8 8.1.1.3.2 30 PI2.2 taπуолπлн Horizontal pump & motor 1 
 

470 m3/h 
 

150 1500 
   

8 8.1.1.3.3 30 PI2.3 taπуолπло Horizontal pump & motor 1 
 

470 m3/h 
 

150 1500 
   

8 8.1.1.3.4 30 PI2.4 taπуолπлп Horizontal pump & motor 1 
 

470 m3/h ǎǘŀƴŘπōȅ 150 1500 
   

8 8.1.1.3.5 30 
  

Valves and accessories 4 set 
         

8 8.1.1.4 30 MPI2 t{πуолπмп Emergency Diesel pump 
          

8 8.1.1.4.1 30 MPI2.2 taπуолπлр Pump 1 
 

450 m3/h 
  

6000 1850 2750 5500 

8 8.1.1.4.2 30 MPI2.1 taπуолπлс Pump 1 
 

450 m3/h 
  

6000 1850 2750 5500 

8 8.1.1.4.3 30 
  Diesel motor with local control 

switchboard, fuel tank 
2 

         

8 8.1.1.4.4 30 
  

Valves and accessories 2 set 
         

8 8.1.1.5 30 PS1 t{πуолπмр Make up pumping station 1+1 
 

40 m3/h 
      

8 8.1.1.5.1 30 
 

taπуолπлт Horizontal pump & motor 1 
    

15 150 
   

8 8.1.1.5.2 30 
 

taπуолπлу Horizontal pump & motor 1 
    

15 150 
   

8 8.1.1.5.3 3 
  

Valves and accessories 2 set 
         

8 8.1.1.6 30 SAI1 ¢Yπуолπлн Make up water tank 
  

30 m3 
  

800 6500 
 

2500 

8 8.1.1.6.1 30 
  

Isolation valves and accessories 1 set 
         

8 8.1.1.7 30 GDI1 5{πуолπлт Dosing station for corrosion inhib. 
          

8 8.1.1.7.1 30 
 

taπуолπлф Dosing pump 1 
    

0.5 
    






























































