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SUPPLY AND INSTALLATION OF TWO UNITS OF DECANTER CENTRIFUGE

ARTICLE 1. SUBJECT OF WORK

1.1. Eti Maden Operations General Directorate, Bandirma Boron and Acid Works Plant
Management will purchase "Supply and Installation of 2 Decanter Centrifuges Each with 70
m3/h Capacity and Auxiliary Equipment" for its needs

1.2. In this technical specification; Eti Maden Operations General Directorate will be referred to
as "ENTITY", Bandirma Boron and Acid Works Plant Management will be referred to as "
PLANT MANAGEMENT", the companies that will participate in the tender will be referred to
as "BIDDER" and the bidder, which is awarded the tender and which signs the contract will be
referred to as the "CONTRACTOR".

ARTICLE 2. REQUIRED QUANTITY

2 units of Decanter Centrifuges Each with 70 m3/h Capacity and Auxiliary Equipment will be

purchased.

ARTICLE 3 BID SCOPE AND REQUIRED CHARACTERISTICS

3.1. Required Characteristics

3.1.1. Characteristics of Pumps

Pumps in the system will be used in the feeding and washing lines of Decanter Centrifuges.

3.1.2. Characteristics of Valves to be used in the System

Valves in the system will be used in the feeding and washing lines of Decanter Centrifuges.

3.2. Bid Scope:
Bidders shall submit their bids for 2 units of Decanter Centrifuges with the equipment to apply
the state-of-the-art technology, taking into account their own design and technology.

The bid will be presented as a package to cover the following services:

e Engineering Services,
e Disassembly Works,
e Decanter Centrifuge Equipment Supply and Installation,

e Piping, Valves, Fittings and Connection Elements,



3.2.1.

Electrical, Instrumentation and Automation Works

Supervision services (assembly control, startup and performance tests)

Engineering Services:

The engineering services shall include following:

Detailed process flow diagram

Detailed P&I diagram

Detailed Mechanical, Electrical - Automation Projects

Detailed Construction Designs, Foundation and Load Drawings, frame anchorage
details

Detailed Layout and assembly drawings

Equipment characteristics

Pipe classes and layout

Instrument datasheets

Heat and material balance of the System

Installation, Operation and Maintenance Instructions

3.3. Design Parameters:

3.3.1.
3.3.2.

3.3.3.
3.3.4.
3.3.5.

3.3.6.

3.3.7.

3.3.8.

The feed capacity of each Decanter Centrifuge will be 70 m®/hour.

Differential speed, feed flow, torque, current settings will be adjusted automatically from
the decanter centrifuge panel and both manually and automatically via the operator panel.
The independent speed and direction settings of the spiral and drum will be adjustable
with the service password to be provided to us.

Decanter Centrifuges will be designed to operate 24 hours/day, 330 days/year.

The moisture content of the waste pulp from the decanters will be max. 30% by weight.
The slurry (solution) from the decanters may contain insoluble solids up to max. 15% (by
weight) of the solid content of the fed pulp. (Example: If 20% of the pulp fed to the
decanter centrifuge is solid, in other words, if there are 200 g of solids in 1 liter of pulp,
there can be a maximum of 200 X (15/100) = 30 g of solids in the solution separated
from the solids coming out of the decanter.

The decanter drum and spiral drive motors should be located in the same location as the
gearbox for ease of maintenance and operation and to ensure a balanced distribution of
the loads from the belts and longer service life of the bearings. (Motors on side)

The motor must be placed in the opposite location to the product inlet direction in order
to ensure the safety of the drum motor in case of any damage to the product feed pipe.
Precautions to be taken against abrasion, breakage and rupture of the surfaces of Decanter

Centrifuges in contact with the solution are stated below.



3.3.9.

3.3.10.

3.3.11.

The feed pipe will be made of stainless steel material resistant to abrasion, rupture and
breakage and will be replaceable on site. In addition, 1 spare feed pipe will be supplied
with the delivery of Decanter Centrifuges.

The wear plates used on the inner and outer solution passage points (all bushings) of
the feed distribution chamber shall be made of sintered tungsten carbide and the plates
shall be replaceable on site.

Feed distribution chamber body will be covered with fully replaceable sintered
tungsten carbide plates with a design to prevent damage to the spiral conveyor body in
the event of possible wear, breakage and rupture.

Bowl walls across the feed chamber output will be covered with abrasion resistant
hardened stainless steel strip plates.

The spiral (helix) shall be made of stainless steel material resistant to abrasion and the
spiral ends shall be protected against abrasion by replaceable sintered tungsten carbide
lugs along the length. Wear on the lugs on the spiral will not prevent 16,000 hours of
actual operation.

The solid discharge opening will be lined with sintered tungsten carbide plates. All of
these wear plates will be replaceable on site.

The entire basket will be covered with strips made of abrasion resistant hard material.
Casing/cover across solid output opening shall be made of abrasion resistant hardened
stainless steel material.

The Contractor shall take necessary precautions to prevent solid particles from entering
the Decanter Centrifuge.

Decanter Centrifuges will be designed for 360° feed input and solid output. The solid
output opening will be designed to provide maximum solid output. In addition, necessary
precautions will be taken to prevent solid accumulation at the solid output opening. The
design measures to be taken will be clearly indicated in the bid.

Decanter Centrifuges will be protected against overload, solid weight load, main bearing
temperatures and vibration; protections will consist of warning and stopping stages. The
stopping shall be capable of disabling the main drive motor and supply. Decanter
Centrifuges will be designed to automatically switch to washing against sudden stops and
existing valves in the washing, pump suction-discharge and solution output lines will be
used to ensure automatic washing. Drum external washing will have automatic washing
feature. In addition, a control structure will be created to be controlled with manual and

automatic washing options on the operator panel.



3.3.12.

3.3.13.

3.3.14.

3.3.15.

3.3.16.

3.3.17.
3.3.18.
3.3.19.
3.3.20.

3.3.21.

Due to operating conditions, Decanter Centrifuges occasionally encounter sudden peak
loads (such as a sudden increase in the solid content in the solution). Necessary
precautions must be taken in the decanter centrifuges offered to avoid these situations.

In decanter centrifuges, parameters such as operating speed, differential speed, etc.
should be controlled both automatically and manually according to the torque in the feed.
Decanter centrifuges will have an automatic lubrication system in the main bearing, and
lubrication in other parts shall be possible manually or automatically. Bearing lubrication
will be done with grease and liquid oil will not be used. Oil cooling system with water or
liquid shall not be used.

In order to determine the amount of wear of the sintered tungsten carbide wear plates in
the decanter centrifuges, there will be at least one measuring point that can be measured
without disassembling any part of the machine (except the cover).

Nonionic-anionic flocculant and polyethyleneoxide solutions will be used together with
the solution fed in decanter centrifuges. This will be taken into account in the design of
decanter centrifuges.

Decanter centrifuges will be painted for long-term operation.

The protection class of the instrument devices shall be minimum IP67.

Decanter centrifuges will be equipped with vibration protection.

Decanter Centrifuge basket will be designed in such a way to ensure that there is no
clogging. In case of solidified solution remaining on the basket (drum), there will be a
one-piece cover on the basket that can be completely opened and closed so as not to
prevent cleaning and lifting the basket with a crane. A device should be made so that the
basket can be washed with hot water continuously, and 1 valve should be placed on the
cover. In addition, 1 automatic hot water valve with time adjustment will be installed in
the solid output section in order to prevent solid accumulation, and a cover switch will be
installed to prevent operation without closing the cover.

The electrical and automation panels that will ensure the operation of the system together
with the Decanter Centrifuges will be provided with all equipment and devices mounted
in the panel, and there will be frequency converters to start the motors, differential speed
control device, operator panel, PLC components, energy analyzer that can be added to
our existing energy monitoring system, thermal magnetic switches, contactors and relays
with appropriate current capacity, and other equipment required for the operation of the

system, and all terminals and cables will be coded. All electrical controls will be 24VDC.



The materials to be used shall be ABB, Siemens, Telemecanique, Weidmiiller or
equivalent quality. There will be a motorized ventilation fan of suitable size on the
ceiling of the panels to be used. The motors to be supplied shall be at least IE3 efficient
type motors. Protection class of electrical-automation panels shall be IP54. Electricity
supply-switching panel blocks and automation group panel blocks will be separate from
each other. There will be enough space between the electrical and automation group
panel blocks to accommodate a separator to create a partition. Panels shall have spare
space and rails for installing additional equipment; panel interiors shall not be cramped.
The startup supply system of 2 sludge feed pump motors will be provided by the
contractor in the panel with frequency converter, and cables will be supplied and installed
by the contractor. 1 spare drum driver in the startup system of 2 units of Decanter
Centrifuges will be supplied and delivered to the Plant Management by the contractor
within the scope of the work.

Since there are tanks with steam output under the electrical panel room, insulation will be
made from the bottom to prevent steam leakage into the panel room and moisture
formation inside the panel.

The flooring and insulation carpets of the electrical panel room will be renewed.
Moreover, the existing sliding entrance door of the panel room will be renovated to open
outwards.

The electrical cables to be used shall be of Prysmian, Nexans, Vatan or equivalent
quality.

Panel main power supply will be made with the cables available in the system.

One flow meter (2 in total) will be supplied and installed by the contractor to be used in
the sludge feed line of Decanter Centrifuges.

The capacity of the flow meter will be selected according to the sludge fed and the pipe
diameter (DN8O is a recommended size for 70 m*/h feed).

The measuring principle of the flow meter will be Electromagnetic.

It will be remote type, i.e. the transmitter will be wall-mounted type.

Electromagnetic flow meters shall be Krohne, Endress+Hauser, Emerson or ABB
equivalent.

The wall-mounted transmitter of the flowmeters shall be a registered-product of the
HART protocol. This will be verified on the website

https://www.fieldcommgroup.org/registered-products, and products that cannot be

verified as registered to the HART protocol from the specified site will not be accepted.


https://www.fieldcommgroup.org/registered-products

Cable connections of the flow meter will be made by the contractor.

The range setting values of all analog devices used within the scope of the battery limit
will be clearly and distinctly specified in the electrical-automation projects. For example
vibration sensor, (4-20mA)->0-25mm/sec; sludge feed flow meter, (4-20mA)->0-80m>/h;
drum temperature probe PT100, (4-20mA)->0-100°C etc. If the range setting values of all
analog devices are not specified clearly and distinctly, changing of range setting values
will be possible via the service menu which can be accessed with a password. For
example, if the vibration sensor is changed from (4-20mA)->0-25mm/sec to (4-20mA)-
>0-50mm/sec, it should be adequate to change the relevant parameter from 25 to 50 in
the service menu. Installing additional software should not be necessary for this process.
A frequency converter starting system will be built for the drum and spiral motors of
decanter centrifuges and motors of sludge feed pumps.

Frequency converters shall be ABB, Danfoss, Schneider or equivalent.

Keypad menu of frequency converters will be in Turkish. Keypads will be removable and
will be capable of transferring parameters to the other converter and will be advanced
type.

The contractor will prefer equipment with high energy efficiency class in the system to be
offered and this will be taken into consideration in the evaluation.

Final power and control projects, identification information of each device and equipment
used, detailed information for the relevant type, operation, maintenance and revision
instructions, equipment position number and order codes shall be handed over at the end
of the work.

All commands and controls of the Decanter Centrifuges will be carried out via a touch
screen operator panel with a size of at least 10 inches on the panel. Operator panel shall
be at least Siemens SIMATIC HMI KTP1000 Basic Color PN or equivalent.

There should be a menu on this operator panel that allows all equipment (valves, pumps,
motors, etc.) controlled within the scope of this work to be operated manually in the
desired way (on-off, rpm, start-stop). This menu should preferably be located under the
service menu accessed with a password.

Fault records of Decanter Centrifuges will be stored in memory for at least one year and
may be checked when necessary. The Contractor shall provide 2 memories of appropriate

size for each Decanter Centrifuge operator panel, totaling 4 memories of appropriate size.



Monitoring of all information within the scope of the battery limit and information about
the drum, spiral and sludge feeding motors (current, power, frequency, speed, etc.) will
be possible from the operator panel.

Monitoring of the following tanks and equipment, to which these decanter centrifuges are

connected, will be provided in the new decanter centrifuge operator panel.

v The temperature and level information of the T-102 filtered solution tank should be
displayed on the operator screens. The pos. no. of the temperature meter is TT-102
and the pos. no. of the level meter is LT-102.

v" Command information about the vapor control valve of the T-102 filtered solution
tank ( % to be opened), return information ( % opened) and the desired set
temperature of the tank should be displayed on the operator screens. The pos. no. of
this steam control valve is TCV-102.

v The temperature and level information of the T-103 wash water tank must be
displayed on the operator screens. The pos. no. of the temperature meter is TT-103
and the pos. no. of the level meter is LT-103.

v" Command information about the vapor control valve of the T-103 washing water tank
( % to be opened), return information ( % opened) and the desired set temperature of
the tank should be displayed on the operator screens. The pos. no. of this steam
control valve is TCV-103.

v The operator displays must show whether CV-103, the replenishment valve of the T-
103 wash water tank, is open or closed. At the same time, it is also the responsibility
of the contractor to bring the compressed air line for this valve 50cm close to the
actuator with a 1" galvanized pipe and install the conditioner group (Water Trap
Filter, Regulator, Lubricator).

v It is the responsibility of the contractor to ensure that the above mentioned
information is received from the Borax Factory DCS via communication and
displayed on a suitable monitoring page on both decanter centrifuge operator panels.
In this scope, processes to be carried out in the Borax Plant ABB 800xA DCS -
Version 5.1- are also under the responsibility of the contractor. The Plant
Management will provide control and supervision support at this point.

The compressed air lines of the steam control valves of the filtered solution tank and

washing water tanks, respectively given as pos. nos. TCV-102 and TCV-103, shall be

brought 50cm close to the positioners with 1" galvanized pipes and a conditioner group

consisting of water trap, particle trap and oil trap shall be installed in each of them.



Apart from the decanter centrifuges' own motors, other pump motors to be used in the

system (sludge feed pumps and washing water pumps) and on-off valves and all kinds of

software and equipment that may be required for the system to work in unity and

harmony shall be adapted to the existing system by the contractor.

v

P-103A and P-103B wash water pumps are currently operated by Polat Decanter
Centrifuges - to be dismantled by the contractor - according to their automatic
washing scenarios. In the same way, the solid waste output belt is currently operated
by means of a button on the Polat Decanter Centrifuge panels.

The start-stop of the wash water pumps will be made with dry contact via an output
relay on the panel of the decanter centrifuges to be installed exactly as in the current
situation. The new Decanter Centrifuge A will start and stop the P-103A pump
according to its automatic scenario and the new Decanter Centrifuge B will start and
stop the P-103B pump according to its automatic scenario. Likewise, CV-105A and
CV-105B on-off valves, which are the valves on the line pumped by these pumps,
will be operated in harmony with the pumps in an automatic scenario.

The operation-fault-local/remote information of the washing water pumps and the
open-closed information of the washing water line valves will be monitored on the
new decanter centrifuge operator panels and also sent to the Borax Factory DCS.

The solid waste output belt start-stop will also be made with dry contact via an output
relay on the panel of the new decanter centrifuges to be installed.

Washing water pumps and solid waste output belt operation, local/remote and thermal
fault information will be transferred to the new decanter centrifuge panels as digital
inputs and will be evaluated and visualized appropriately in the program to be
developed. This information will also be sent to the Borax Factory DCS.

Information on the operation and operating frequency of the sludge feed pumps will
be monitored on the new decanter centrifuge operator panels and also sent to the
Borax Factory DCS. Pos. nos. of sludge feed pumps are P-104A and P-104B.

The valves in the suction line of the sludge feed pumps will also be operated
appropriately in the automatic scenario (for example, these valves should be closed
during washing) and the open-closed information will be monitored on the decanter
centrifuge operator panels to be installed and also sent to the Borax Factory DCS. The
pos. nos. of these valves are CV-104A and CV-104B.

The valves at the filtered solution outputs of the decanter centrifuges (conveying to T-

102 filtered solution tank or T-103 wash water tank) will also be operated



appropriately in the automatic scenario and the open-closed information will be
monitored on the decanter centrifuge operator panels to be installed and also sent to
the Borax Factory DCS. The pos. nos. of these valves are CV-102A valve to the
filtered solution tank and CV-103A valve to the wash water tank for decanter
centrifuge A; and CV-102B and CV-103B for decanter centrifuge B in the same
order.

v In case on-off pneumatic actuated valves other than these are installed in the system,
their pos. nos. will be named as CV-106A/B, CV-107A/B, CV-108A/B... and their
on-off status will be monitored on the decanter centrifuge operator panels and also
sent to the Borax Factory DCS.

v" Sludge feed flow meter pos. nos. will be FIT-104A and FIT-104B. The information
of these will be monitored on the decanter centrifuge operator panels and also sent to
the Borax Factory DCS.

v" The information listed above will be physically connected to the new decanter
centrifuge panels - by cable - and transferred to DCS via OPC server (Kepserver).
The contractor shall be responsible for providing the communication between the Borax
Factory DCS mentioned above and the new Decanter Centrifuge PLCs to be installed
(Ethernet cabling, labeling, ensuring the transmission of data in a healthy way, etc.) and
preparing the monitoring pages on the operator panels exactly as requested by the Plant

Management.

The pos. numbers of all equipment mentioned herein and in the attached P&l Diagram

shall be labeled with metal tags, an example of which shall be shown by the Plant

Management on the site. For example, "T-103 Hot Water Tank" on the wash water tank,

"LT-102" on the filtered solution tank level device...

The contractor shall be responsible for the supply of air to all equipment operating with

compressed air by means of 1" galvanized pipes up to 50cm to the actuator.

The contractor shall be responsible for the installation of water trap filters, regulators and

lubricants horizontally on all on-off valves mentioned within the scope of this project in a

permanent, robust and stable manner.

The Contractor may assign IP in the range of 172.16.4.55-65 to the PLC equipment to be

used; in case IP other than this is required, it can be assigned after the approval of the

Plant Management.



All analog signals used within the scope of this work will be converted to 4-20 mA and
connected to the analog input module or modules of the PLC. There will be no analog
signals transmitted to the PLC by communication through the drive or other equipment.
All analog signals refer to resistance thermometer resistance value, 0-10V, 2-10V, 0-5V
or 1-5V etc. Each analog signal such as these will be converted to a 4-20 mA signal by
means of a suitable signal converter and connected to the PLC analog input module.
Applications such as obtaining 2-10V or 1-5V voltage through resistors such as 500 or
250 ohms with a 4-20 mA analog signal and connecting them to the analog input will not
be accepted.

All digital inputs and outputs will be connected to the PLC via relays.

The junction boxes in the field together with all instruments to be used for this work must

be at least IP67 protection level.

ARTICLE 4. WORK ENVIRONMENT AND CONDITIONS

4.1. Process Description

The solid particles in the saturated borax solution with dense clay content obtained from the

dissolution chute (Dissolution) unit are mostly 20 - 70 microns in size and are intended to be

removed from the solution with the help of a decanter centrifuge. Decanter centrifuges will be

used before or after the settling tanks to remove solid particles from the solution. The saturated

borax solution with high solid content to be fed to the decanter centrifuges is mixed with

flocculant (nonionic or anionic) and polyethylene oxide solutions before being fed to the

centrifuge.

4.2. Work Environment:

Characteristics of the Material Fed to the Decanter Centrifuge

Solid content of the feed : Max. %20 by weight
Density of the feed pulp : 1125-1260 gr/l

Ph :9-105
Temperature : 90+ 5°C
Abrasiveness : Very Abrasive

Approximate Characteristics of the Solid Content of the Feed Material
Dolomite : 40-60%

Clay Minerals (mainly montmorillonite) : 35-50%
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Various Boron Minerals (colemanite-ullexite etc.) : 2-4%

Quartz : 2-3%

Abrasiveness : Very Abrasive

Specific Gravity : 2300-2600 gr/1t (at 20°C)
Approximate Characteristics of the Liquid Content of the Feed Material (Borax Pulp)
Corrosivity : Not corrosive

Temperature :60-90°C

Density : 1125-1260 gr/I

Chemical analysis of the solution . 26-29% Na2B407 / 74-71% H20

4.3. Auxiliary Units:

Cooling water : 30 °C (max.)

Washing water : 90 °C (max.)

Instrument and process air : 5-6 bars

Steam : 7-8 bars, 220-250 °C (Superheated steam)
Electricity : 220/380 V, 50 Hz, 3 phases

ARTICLE 5. WORK COMMENCEMENT DATE, DELIVERY TERM, DELIVERY
PLACE AND CONDITIONS

5.1. Work commencement date:
5.1.1. Inland: Work will be started following signing of the contract.

5.1.2. Abroad: The work commencement date will be the signing date of the
Contract/Order.

5.2. Delivery Period: 300 (three hundred) calendar days from the date of commencement of
work. This period includes installation, startup and performance testing.

5.3. Delivery Place and Conditions:

Inland: The place of delivery of the decanter centrifuges is the warehouse / site of Bandirma
Boron and Acid Works Plant Management, and all kinds of expenses related to transportation
and transportation insurance will belong to the Contractor.

Abroad: Delivery will made on DAP Bandirma Boron and Acid Works Plant
Management/Balikesir basis. All transportation costs from the loading point to the delivery point
(Bandirma Boron and Acid Works Directorate) will be borne by the contractor. Insurance shall
be provided by the Administration.

5.3.1. Document Delivery:
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Equipment Characteristics

Layout and load drawings

Assembly data

Instrument data tables

Electrical connection diagrams

Operation, maintenance and repair and spare parts manuals

Power and Control projects (Electrical-automation, pneumatic)

Origin, type, protection-insulation classes, material and brand information and calibration
values of electrical equipment and site instruments

Catalog of each device and equipment used

Basis Part Codes for ordering

Final application projects and the latest modified original back-up programs of the PLC
and Operator Panel programs used (3 sets as files, 1 set on USB media)

Software installation and licenses of the PLC program used (as original package)

In the event that the contractor cannot provide the previous two items due to know-how
or any other reason, the contractor shall provide PLC and HMI image files of the final
application projects, provide remote support (including troubleshooting and all possible
program revisions that may be requested) for at least 30 hours per year for each decanter
during working hours for 2 years after acceptance free of charge - including all hardware
and service - and provide remote monitoring service including 24/7 monitoring and data
recording for 2 years free of charge.

Installation, operation and maintenance instructions

All kinds of maintenance and malfunctions required for instrument calibrations and
information sheets and catalogs explaining the working principle will be delivered with
the device.

Layout and load drawings, assembly data and electrical connection diagrams shall be
delivered within (30 calendar days) at the latest after the order is placed and other

documents shall be delivered with the machine in 3 copies in Turkish.

5.3.2. Equipment Delivery:

Delivery, installation, start-up and performance tests of the decanter centrifuges shall be
completed within 300 (three hundred) calendar days following the signing of the contract.
The contractor shall deliver the apparatus and devices specified in accordance with

Article 6 of the specification together with the equipment.
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¢ All equipment and devices specified within the battery limit will be included in the scope
of delivery.

e The Contractor shall provide the transportation, assembly and disassembly apparatus of
the Decanter Centrifuges to the Plant.

e Qil for 1 year will be delivered free of charge together with the decanter centrifuge.

5.4. Battery Limit: The section from the solution feed conditional tank to the solid output belt
constitutes the scope of the battery limit. In this scope; fixtures and measuring devices (valves,
flow meters, etc.) to be placed on the sludge feed line, precautionary device to prevent possible
solid parts (bolts, nuts, pieces of wood, etc.) from entering the centrifuge, 2 decanter centrifuges,
liquid and solid output connections, decanters and feed lines, washing lines, fixtures and
measuring devices (hot and cold water) and their electrical, automation panels, equipment, cables
and connections are included in the limit. The battery limit scope is roughly illustrated in the
sketch in Annex 1. Apart from this designation, every aspect described in this technical

specification is within the scope of the battery limit.

ARTICLE 6. REQUIRED DOCUMENTS, INFORMATION AND SAMPLE

6.1. Documents and Information to be submitted with the Bid:

e The bidder shall indicate in its bid that it has a Technical Service with sufficient
equipment in Turkey, and the bid of the bidders who do not have a Technical Service in
Turkey will not be evaluated.

¢ Information on material properties and equipment operation,

e Weight, size and general layout of the proposed decanter centrifuges,

e Decanter centrifuges of the type and capacity offered by the bidder must have been
previously used in the Boron industry or included in the tests performed. The seller shall
provide a reference list showing the types and capacities of centrifuges used in the Boron
industry and a test certificate showing that the tests were successful. The bids of the
Firms who do not provide such reference list or successful test certificate will not be
taken into consideration.

e Technical drawings and material specifications of all machine parts used in the spiral and
basket drive systems and all other parts of decanter centrifuges in parts and assemblies

for information,
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A priced list of spare parts required for 2 years of operation will be provided, including
item-by-item part codes, lead times, quantity and unit prices. (Spare parts prices will not
be included in the bid price and the Entity shall be free to not purchase these spare parts
or purchase them either partially or completely)

The apparatus and instrumentation devices required for assembly and disassembly shall
be specified and provided free of charge upon delivery together with the decanter
centrifuges,

The brand, code and detailed specifications of all kinds of oils (grease, hydraulic oil, etc.)
to be used in decanter centrifuges and the brands and types of accepted equivalent oils, if
any, shall be specified in detail.

The scope of service for maintenance and repair of Decanter Centrifuges shall be detailed
in the bids. Periodic maintenance times of the machines and the necessary actions to be
taken during this maintenance will also be specified. In this context; the types of failures
of the decanter centrifuge that will be repaired in inland and abroad services, the prices
and the repair times of the failures will be written in detail in items.

The brand, model, type and other technical specifications of the machinery equipment,
pumps, valves and fixtures to be supplied within the scope of the battery limit will be
specified in detail.

Documents regarding the type tests of electrical and automation panels and documents
indicating IP protection classes will be provided.

Weight, size and general layout of decanter centrifuges will be provided,

Detailed information on periodic service-maintenance services after the warranty period
and service costs in case of a failure that prevents the operation of the decanter centrifuge
and requires service, and service fees (transportation, accommodation, etc. all costs will
be given as a single price including all costs) will be clearly specified in the bids.

The electricity consumption values specified in Article 7.5 shall be taken into account in
the bid evaluation.

Unit price will be given for decanter centrifuges since Partial Delivery (on the condition
that each centrifuge is delivered in such a way that each centrifuge can be operated in its
entirety, including electrical-automation components) can be made for each decanter
centrifuge within the scope of this work. Unit price shall be given for each decanter
centrifuge including supply, assembly, cold-hot tests, commissioning and performance
tests. Hourly electricity consumption for each decanter centrifuge will be taken into

account in the evaluation and the total bid price will be calculated.
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e The technical specifications, types and brands of all machinery equipment, fixtures and
devices to be used within the scope of the Battery Limit shall be included in the tender
document by the bidder and these shall be explained in detail.

e If any of the information and documents requested above are missing, the bid will be

excluded from evaluation.

6.2. Documents and Information to be provided following the placement of the order:

In order to prepare the layout and assembly designs of the Decanter Centrifuges, the

projects and documents in the following items, including the input-output (liquid/solid)

connection flanges, will be given within 30 calendar days after the order is placed and

the other projects and documents will be given upon delivery of the centrifuges.

e  Detailed process flow diagram

e  Detailed P&I diagram

e  Detailed Mechanical, Electrical - Automation Designs (including power and control
projects), cabling required for installation

e Detailed Construction Designs, Foundation and Load Drawings, frame anchorage
details

e  Detailed Layout and assembly drawings

e Dimensions (cubic) and weights of Electrical Panels and power supply cable cross-

sections/dimensions

6.3. Documents and Information to be provided within the scope of delivery:

The following documents will be delivered with the equipment if the contractor is a
domestic company. If the contractor is a foreign company, these documents will be sent
directly to the Plant Management following the shipment.

e Final assembly and detailed designs (Mechanical, Electrical, Instrumentation) (1 set
hardcopy + 3 sets on USB Flash Disk)

e Contractor will specify the apparatus and instrumentation devices necessary for the
assembly and disassembly of the centrifuges and supply these free of charge at
delivery.

e Package dimensions, volume, weight for transportation

e Characteristics of oil necessary for pusher mechanism

e Catalog and detailed information about each device and equipment used
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e Equipment pos. no. and part codes for ordering

e Documentation for the Process Control System

e As-built PLC and Scada programs, installations and licenses of the software
environments in which these programs are written, and passwords for the system, if
any, will be delivered.

e Electrical-automation pneumatic open circuit projects and material lists of the
centrifuge system will be given.

e Operation and Maintenance Instructions shall be delivered in Turkish and all other
documents shall be delivered in Turkish and/or English. Each document will be

submitted in 1 hard copy and 3 electronic copies (on USB Flash Disk).

ARTICLE 7. BID AND PAYMENT CONDITIONS:

7.1.

Bid and Payment Conditions:

Bidders will present their bid for the Decanter Centrifuge on a unit price basis (TL-Dollar-
Euro/Unit). This price will include all installation, commissioning, supervision services
etc.

Bidders shall be permitted to submit their bid prices in TL, DOLLAR or EURO. The price
comparison of the bids to be submitted in DOLLAR or EURO will be made by converting
them into TL at the CBRT Foreign Exchange Buying Rate on the date of the tender.

The bid price is fixed and all manufacturing / installation and assembly works described in
the projects in the technical specifications and annexes, landscaping, installation of
necessary scaffolding at the workplace, loading, transportation, unloading, etc. works are
included in the price and no price difference will be paid.

Payment will be made in the currency of the bid.

Payment shall be made to the Contractor within the scope of the Work as follows:
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Inland:

Order No. Payment Type Payment Plan

1 As Advance Payment (Against 25%

Advance Payment Letter of

Guarantee)
2 At Delivery of Goods (Against 50 %

Letter of Guarantee)

3 After Acceptance 25%

Total: 100%

Abroad: A letter of credit will be opened for 75% of the total contract value and 50% of
the contract value of the shipped material will be paid following the shipment of the
materials and 25% of the contract value of the shipped material will be paid following the
control and acceptance procedures through a confirmed / unconfirmed, irrevocable letter
of credit against 100% shipment documents.

The Local Contractor's letter of guarantee will be released after acceptance.

Partial Delivery for each decanter centrifuge (on the condition that each centrifuge is
delivered in such a way that each centrifuge can be operated in its entirety, including
electrical-automation components) can be made within the scope of this work. In this
case, payment will be made for each decanter centrifuge with the payment schedule
stated above.

Partial Acceptance may be made for each decanter centrifuge within the scope of this
work, provided that the Plant is ready for installation and start-up. Partial Acceptance and
Payment shall be made in accordance with the centrifuge unit price given by the
Contractor in the offer following the positive results of the installation and start-up and
performance tests of the relevant centrifuge.

7.2. Partial Bids: Bids will be submitted for the entire work and partial bids will not be

accepted.

7.3. Advance Payment: After the signing of the contract, the contractor will be given an

advance payment of 25% of the contract price against a letter of guarantee.

7.4. Performance Guarantee Performance bond will not be required.
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7.5. Elements other than Price: The total hourly electricity consumption amount of the
decanter centrifuge to be offered with the bid (for the case where it meets the required
performance criteria at maximum capacity) will be given, and these consumption amounts will
also be taken into consideration in the bid evaluation. The total electricity consumption of the
centrifuge to be offered for 2 years will be calculated by taking into account the Tedas Industrial
Medium Voltage Single Term Tariff unit price on the tender date and the offer will be included
in the evaluation.

For example: Amount to be Considered in the Evaluation (Bid Price for a Centrifuge) = 2 Year
Total Electricity Consumption Cost (Hourly total electricity consumption amount x 24 hours X
660 days x Tedas Industrial Medium Voltage Single Term Tariff Unit Price) + Decanter Offer
Unit Price

ARTICLE 8. DISASSEMBLY, ASSEMBLY, TESTING, STARTUP AND
PERFORMANCE TESTS

The contractor shall be responsible for assembling the decanter centrifuge and its equipment on
site and performing testing, commissioning and performance tests. Assembly will be made in
Bandirma district of BALIKESIR province, and the climatic information about the place where

the assembly will be made shall be under the responsibility of the company.

8.1. Disassembly:

e All electrical, automation and mechanical equipment of 2 Polat S670 model decanter
centrifuges currently in use will be disassembled by the Contractor without causing any
damage and will be moved to the place to be shown by the Entity. All damages that may
occur within the scope of dismantling works shall be the responsibility of the Contractor.
Disassembly service fee will be included in the scope of the bid. It will not be charged
separately.

8.2.  Assembly:

e The assembly, startup and performance tests of the panel, accessories, hardware and
software, pumps, flow meters, valves, etc., armatures, all machinery-equipment in the
scope of the battery limit of the decanter centrifuges shall be carried out by the contractor
at the place designated by the Plant Management within 300 calendar days.

e Assembly service fee will be included in the scope of the bid. It will not be charged
separately.

e Centrifuge and other accessories will be delivered as group assembled.
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8.3.

8.4.

Codings related to assembly shall be made on the parts and these codings shall be clearly
indicated in the projects.

In the event that the installation of machinery and equipment within the scope of supply
iIs made incorrectly due to project deficiency, project insufficiency or insufficient
information transfer to the Plant Management, all responsibility shall be borne by the
Contractor.

All kinds of handling, transportation, loading and placement of the decanter centrifuges

will be under the responsibility of the contractor.

Testing and Startup Works:

Cold and hot preliminary tests will be carried out in the field following the completion of
all machinery-equipment, hardware-software related assemblies, and startup works will
be started within 5 calendar days after the successful results of the tests are recorded in a
protocol by the Contractor and the Plant Management. Startup shall be carried out under
the control of the Contractor by the Contractor's personnel under the supervision of the
Operation personnel.

The bidder shall specify the commissioning period in its offer and shall provide the
commissioning service free of charge. If the startup period is extended for any reason
whatsoever, the contractor shall not charge any additional fee.

The end of the commissioning works will be determined with the written report of the
Contractor's personnel, and if a positive report is given, Performance Tests will be started
as specified in Article 8.4.

The determination of the startup spares will be made by the contractor and any
delays/expenses that may occur due to the absence of spare materials during the startup

and performance phase shall be the responsibility of the contractor.

Performance Tests:

Performance tests will be started on the date to be specified by the Plant Management
following the contractor's report stating that the Startup Works specified in Article 8.3.
have ended positively (if the factory is in operation).

Performance tests shall be within the scope of the offer and shall not be charged
separately.

Performance tests will be carried out jointly by the contractor and the performance

committee to be assigned by the Plant Management. Tests will be carried out for 3 days
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24 hours a day and after three days, it will be in the form of monitoring until the 10th
day and the performance report (taking into account whether there is a deviation in the
test values) will be prepared after the 10th day. If performance tests are interrupted,
downtime will be added to the test duration. Total test duration with stops will be
maximum 15 days.

If the guaranteed performance values are not achieved in one of the two decanter
centrifuges at the end of the performance tests (ACCEPTANCE WITHOUT PENALTY),
the contractor shall be asked to make the necessary corrections at its own expense within
60 calendar days. Penalty provisions will not apply during this period. If the performance
(ACCEPTANCE WITHOUT PENALTY) values are not reached at the end of this
period, but the values that meet the conditions for ACCEPTANCE WITH PENALTY
specified in Article 9.4. have been achieved, ACCEPTANCE WITH PENALTY shall be
carried out. No new period shall be given.

If despite the 60 calendar days without penalty, the values guaranteed in Article 8.5 have
not been reached or if the conditions for acceptance with or without penalty specified in
Article 9 have not been met and REJECTION conditions apply, the contractor will be
given an appropriate additional period of time with penalty at the rate specified in the
Administrative Specification/contract for each calendar day delayed, if deemed
acceptable by the Plant Management. If the guarantee values are not reached at the end of
this period, the relevant articles of the Administrative Specification/contract will be
applied.

All measurements and analyzes during the performance tests will be carried out in the
laboratory of the PLANT MANAGEMENT. In case of objection to these results,
analyzes may be made in an independent laboratory at the Contractor's expense. The
Contractor shall accept the standard analysis methods of the Plant Management. TS 7093
will be used for total solids determination and TS 3080:1978 (Article 1.2) will be used
for moisture determination. The Contractor will be permitted to be present on site and in
the laboratory during the analyses, if so desired.

Analyzes and tests will be carried out daily according to the samples and measurements
to be taken at certain time intervals to be determined by the Plant Management.

In the event that the 2-year electricity consumption, which will be calculated according to
the amount of electricity consumed to ensure maximum performance capacity during the
performance tests, is higher by up to 10% of the total electricity consumption amount

specified in the offer, the amount of electricity to be consumed over 2 years and the price
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will be calculated by taking into account the Tedas Industrial Medium Voltage Single
Term Tariff unit price on the tender date and will be deducted from the 25% balance to
be paid to the contractor after acceptance.

If the 2-year electricity consumption, which will be calculated according to the amount of
electricity consumed to ensure maximum performance capacity during performance tests,
is higher by more than 10% of the total electricity consumption amount specified in the
bid, the contractor will be given 60 calendar days without penalty to correct this situation.
Decanter centrifuges will be rejected if the problem is not corrected after this period.

8.5 Performance Guarantees:

The decanter centrifuge will be fed with saturated borax solution in the pulp in the
density range of 1120- 1265 g/It at 90 £ 5 oC and the bidder will guarantee that the
following performance values will be achieved for each decanter centrifuge:

Capacity (input to the decanter): 70 m%h pulp from under the thickener or clay-
containing solution before the thickener (with the characteristics specified in Article
3.3.2) (+ 5 m%h)

Moisture in the waste (pulp output from the decanter): Maximum 30 % by weight

Solid content in the solution (solution output from the decanter): The solution output
from the decanter may contain insoluble solids up to max. 15% (by weight) of the solid
content of the fed pulp.

Hourly Electricity Consumption: < The hourly electricity consumption amount

specified in the bid

ARTICLE 9. ACCEPTANCE PROCESSES

2 Decanter Centrifuges delivered by the Contractor will be accepted following control and
inspection within the scope of the conditions written below.

9.1. This article is left blank.

9.2. This article is left blank.

9.3. Acceptance without Penalty:

If as a result of the performance tests specified in Article 8.4 of the guarantees referred to in
Avrticle 8.5 and undertaken by the contractor:

Capacity (input to the decanter Article 3.3.1) :65-75 m%/h

Moisture in the waste (pulp output from the decanter Article 3.3.4): <30%
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Solid content in the solution (solution output from the decanter Article 3.3.5): < 15%

Hourly Electricity Consumption: < The hourly electricity consumption amount specified in the
bid

9.4. Acceptance with Penalty:

If as a result of the performance tests specified in Article 8.4 of the guarantees referred to in

Article 8.5 and undertaken by the contractor:

The capacity is < 65 m®/h (input to the decanter Article 3.3.1); the amount of penalty is

determined according to the formula below and ACCEPTANCE WITH PENALTY is made.

PENALTY AMOUNT (TL)= (65 m%h - average capacity m3/h) x order price of each centrifuge

x (0,02)

Example: Where the Average Capacity is 63 m®/h, the order value is A liras;

PENALTY AMOUNT (TL)= (65-63) x (A) x (0.02)

If the capacity of both decanter centrifuges is < 60 m3/h (input to the decanter Article 3.3.1);
None of the two decanter centrifuges are accepted. They will be REJECTED.

If 1 decanter centrifuge meets the capacity and the other decanter centrifuge has a capacity < 60
m?/h, the decanter centrifuge that cannot meet the capacity is not accepted. It will be
REJECTED. Thus, 1 decanter centrifuge shall be purchased. In this case, payment is made over
1 decanter centrifuge according to the detailed price table.

If the moisture in the waste is > 30 %;

The amount of the penalty is determined according to the formula below and the
ACCEPTANCE WITH PENALTY is made.

PENALTY AMOUNT (TL) = (Average Moisture % - 30) x order price of each centrifuge x
(0,01)

Example: Where the Average Moisture is 32% and the Order Value is A lira,

PENALTY AMOUNT (TL)= (32-30) x (A) x (0.01)

If the moisture in the waste in both decanter centrifuges (pulp coming out of decanter Article
3.3.4) is > 35% (input to the decanter Article 3.3.1), both decanter centrifuges shall not be
accepted. They will be REJECTED.

If 1 decanter centrifuge meets the moisture in the waste and the moisture in the waste of the
other decanter centrifuge is > 35%, the failing decanter centrifuge shall not be accepted. It will
be REJECTED. Thus, 1 decanter centrifuge shall be purchased. In this case, payment is made

over 1 decanter centrifuge according to the detailed price table.
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If the solid content in the solution (solution output from the decanter Article 3.3.5) is > 15%;

both decanter centrifuges are not accepted. They will be REJECTED.

9.5.

9.6.

Electricity Consumption Amount:

In case of electricity consumption up to 10% more than the total electricity consumption
amount specified in the bid, the penalty amount is determined according to the formula
below and acceptance with penalty is made.

PENALTY AMOUNT (TL) = Hourly Excess Electricity Consumption Amount x 24
hours x 660 days x Tedas Industrial Medium Voltage Single Term Tariff Unit Price

In case of electricity consumption higher by more than 10% more the total electricity
consumption amount specified in the bid, The contractor will be given 60 calendar days
without penalty to rectify this situation, otherwise the decanter centrifuges will be
REJECTED.

At the end of the performance test, "ACCEPTANCE", "ACCEPTANCE WITH
PENALTY" and "REJECTION" situations are recorded by issuing a "Performance
Protocol” between the Contractor’s expert(s) and the Performance Committee to be
assigned by the Plant Management.

In case of acceptance with penalty, payment is made by deducting the amount of penalty
determined.

Any negative performance values of the accepted Decanter centrifuge due to defects
caused by the Contractor during the warranty period shall be remedied by the Contractor

free of charge.

In case of damaged/broken/inappropriate/incomplete materials, the Contractor shall

replace the appropriate/incomplete material free of charge under the same contract terms, with or

without requesting the return of the inappropriate materials. All costs incurred during the return

and reshipment procedures (customs charges and taxes during export/import procedures,

transportation, freight and insurance) shall be borne by the Contractor.

ARTICLE 10. WARRANTY

10.1. Material/Machine-Equipment Warranty:

The contractor company will respond to the failure of the decanter centrifuges both for

periodic maintenance and in case of a possible malfunction within 72 hours at the latest
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after notification by the Plant Management in writing. The Contractor shall guarantee this
aspect.

e Elimination of fault(s) that prevent the operation of decanter centrifuges and require
service within the warranty period shall be under the responsibility of the contractor. No
charge shall be made for such maintenance to be carried out within the warranty period.

e The service personnel coming to our Plant will carry out the troubleshooting in our Plant
and the troubleshooting will be carried out within 3 calendar days at the latest and the
Technical Report on how to eliminate the malfunction will be submitted to the Plant
Management.

e The Contractor shall guarantee that the decanter centrifuges offered are newly
manufactured, unused and conform to the specifications specified in the specification.
The Contractor shall guarantee that any defects arising from the design of the goods,
materials, workmanship or its own fault shall be remedied free of charge.

e This warranty shall be valid for 2 years from the date of acceptance.

e The Plant Management will notify the rights extending from warranty promptly in
writing. Within a reasonable period of time to be mutually agreed upon following receipt
of such notice, the contractor shall repair or replace the damaged goods or parts free of
charge and bring them to the final destination and hand over the machine in working
order.

e In case of incomplete shipment or faulty shipment of goods, the contractor shall send
these goods to the Plant Management free of charge as soon as possible.

e The period required for repair, replacement or completion of missing material shall be
added to the warranty period.

e The contractor must guarantee a minimum of 10 years of service and spare parts for
maintenance and repair after the warranty period. The Plant Management shall be free to

choose whether or not to purchase this service.

ARTICLE 11. PENALTIES

11.1. In the event that the work cannot be completed within the delivery period, a penalty shall
be applied for each day of delay at the rate specified in the administrative specifications/contract.
11.2. Penalties due to delays and performances will be deducted from the 25% balance payable
after acceptance.
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ARTICLE 12. OTHER ISSUES

12.1. Training Services:

The Contractor shall provide operation, maintenance, electrical-automation training to the
personnel to be determined by the Plant Management on site for 5 days, 3 shifts per day and

minimum 2 hours per shift, free of charge. This will be recorded by the Plant Management.
12.2. Production control:

The Technical personnel to be designated by the Plant Management shall be able to control
the production at the Contractor's facilities during the manufacturing or assembly process after
the design phase. All expenses during the control process of the production (accommodation,
food) will be covered by the ENTITY.

12.3. CE Marking:
(CE) marking indicating compliance with (EU) standards shall be placed on the machine.
12.4. Incentive Certificate and Exemption:

The subject work of the specification is within the scope of the incentive certificate and

stamp taxes and VAT exemption will be applied.
12.5. Occupational Health and Safety:

All kinds of works and procedures required for the plant within the scope of the laws and
regulations in force regarding Occupational Health and Safety Occupational Safety Law, Heavy
and Dangerous Works Regulation, Vibration Regulation, Noise Regulation, etc.) shall be carried

out by the Contractor.

Necessary measures will be taken by the Contractor to ensure that the decanter centrifuges
comply with occupational health and safety rules. By submitting a bid, the bidder is deemed to
have guaranteed that the equipment it will propose for this work will operate in accordance with

occupational health and safety rules.

12.5. Technology Class:

These decanter centrifuges are included in the "Medium Technology" class with the cpv code
42931000 in the Medium and High Industrial Products List.

ARTICLE 13. ARTICLES OF THE TECHNICAL SPECIFICATIONS

This technical specification consists of 13 (thirteen) articles, including this article.

25



ANNEX:

Borax Factory Decanter Centrifuge Unit Flow Chart

Technical Specification Prepared by:

Berat AYDIN
Commission Chairman
Chief Engineer

Borax Factory Unit Supervisor
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Engineer
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Biinyamin CAYCI
Chief Engineer

Electrical Maintenance
and Repair Supervisor

Hayrettin GUNGORMUS
Chief Engineer

Mechanical Plants Maintenance
and Repair Supervisor
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