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1.  INTRODUCTION

This specification is for use in projects undertaken by the General Directorate of State
Hydraulic Works.

This specification covers the technical specifications of all types of metallic valves,
strainers, screens, water meter, flow meters, slide gates, coupling elements, electric actuators, and
filters to be procured for use in water structures for the needs of the Administration.

Custom-designed steel construction valves and non-metallic valves are excluded from the
scope of this specification.

2. DEFINITIONS

Flow Coefficient (Kv ) : The flow rate in m3/h at which water at a temperature of 5 °C to 40 °C
causes a pressure loss of one bar when passing through the valve.

Face-to-face dimension (AA) (for straight valves): The distance, expressed in millimetres,
between the two planes perpendicular to the valve flange axis and placed at the outermost points
of the valve flanges, or as specified in the relevant valve product standard.

Nominal diameter (DN): A letter and number designation used for reference purposes to define
the size of elements in a pipe system. This designation consists of the letters DN followed by a
dimensionless number expressing the internal diameter in millimetres, which is directly related to
the physical dimension.

Shut-off valve: A valve used only in the closed or fully open position.

Pressure class (PN): A symbol consisting of letters and numbers used for reference purposes to
define the mechanical properties of elements belonging to a pipe system. This symbol contains a
dimensionless number after the letters PN, expressing the pressure in bar.

Maximum operating torque (MOT): The upper limit determined for the torque required to open
or close the valve, which is the torque at which the valve shall operate and provide the necessary
tightness when mechanical energy is applied to the shaft.

Acceptance test: A test performed to determine whether the ordered product complies with the
desired technical specifications.

Shutoff element: The moving component of the valve that, depending on its position in the fluid
flow path, allows, restricts or prevents fluid flow.

Proportional valve: A valve that can adjust the opening and closing movement in percentage
increments.

Actuator: A drive element that uses electrical, hydraulic or pneumatic power.

Type test: A test performed on one or more valves representing the manufacturing process and



design to determine the product's suitability for the desired characteristics.

Production test: A test performed on a valve during the manufacturing process to determine the
product's compliance with the required specifications.

3. GENERAL PROVISIONS

Water control equipment shall be manufactured in accordance with the principles given
in this specification and its annexes, as well as inspection and acceptance tests shall be carried out.
As the Administration requests products of a different quality from the relevant standards in this
specification, the contractor is obliged to manufacture or have manufactured products that comply
with the characteristics requested by the Administration.

Water control equipment shall be manufactured in accordance with the relevant TS, EN,
ISO standards or standards accepted by the Administration for matters not specified in the
specifications and shall undergo inspection and acceptance tests. In the event that the standards
contain different provisions, the equipment shall be manufactured in accordance with the standard
determined by the Administration and shall undergo inspection and acceptance tests.

The current versions of the referenced standards and legislation shall be taken into
account. The pressure class of water control equipment shall be at least PN10.

All devices used for measurements during inspection shall have a current calibration
certificate.

Test result reports shall include reference limits, and values outside these ranges shall be
indicated in a different shape, colour or font.

All manufactured components shall be traceable. This traceability shall include
information such as the casting batch number/raw material batch number, raw material incoming
quality control document, work order, production, quality control stages, production machine,
production date, test records, etc.

In particular, the traceability number (batch) on valve bodies manufactured from castings
shall enable the identification of the foundry in which the casting was produced, the date of casting,
and the batch number. All records indicating casting quality associated with this batch number
shall be submitted to the inspection committee during acceptance inspections. In addition, quality
control cards for non-cast materials (steel, stainless steel, bronze, gaskets, etc.) and all physical
and chemical analysis records shall be accessible.

All tools, equipment, and personnel necessary to verify that the manufacturing is carried
out in accordance with the required quality specifications shall be provided by the manufacturer.

The manufacturer shall commence production upon receiving the manufacturing
instructions from the Administration and shall notify the Administration of the commencement
and completion dates of manufacturing. The Administration may conduct announced or
unannounced inspections at any stage of the manufacturing of the product specified in the
Mechanical Equipment Evaluation Form approved by the Administration.

The water control equipment shall be manufactured to have a service life of at least 50
years, and the coating material shall have a service life of at least 15 years without colour loss.
The manufacturer shall guarantee that the water control equipment meets these requirements with
technical documentation and/or tests. Operational errors and failures arising from the lifespan of
the EPDM material shall not be evaluated within this scope. The manufacturer shall provide spare
parts and service support for a period of ten years.

Until final acceptance is completed, the control valves and intake valve (1) manufacturer
shall be responsible for the trouble-free operation of these components under operating conditions
and shall provide personnel and equipment capable of responding to fault reports within 24 hours



during this period.

For water-contacting components used in the manufacture of water control equipment;

For all non-metallic materials (EPDM, coating material); A drinking water Certificate of
Conformity/analysis reports obtained separately for each material from an internationally
accredited institution, the Department of TAKK, or the TUBITAK Marmara Research Centre,
demonstrating suitability for drinking water at a temperature of 23 + 2°C in accordance with BS
6920 or an equivalent standard,

A compliance report obtained from an accredited institution, the DSI TAKK Department
(Department for Technical Research and Control) or the TUBITAK Marmara Research Centre,
within the scope of the TS EN 16056 standard, for the evaluation of the passive corrosion
behaviour of stainless steels,

For all metal materials other than cast iron and stainless steel (bronze, etc.), separate
analysis reports for chemical parameters, issued by an internationally accredited institution or the
TAKK Department, confirming that the parameters listed in the annex to the Regulation on Water
for Human Consumption remain unchanged in drinking water after 168 hours at a temperature of
23 + 2°C, shall be provided.

If the material evaluated in the above drinking water certificates of conformity is metallic,
its chemical composition (CuSn10, AISI 316L, etc.) shall be stated in the certificate.

The manufacturer shall produce the water control equipment, which has successfully
completed type tests in accordance with the TS EN 1074 standard series and TS EN 1267, TS EN
14267 standards. The administration may request that the test be repeated to verify these test
results.

The manufacturer shall have:

1) A valid Standard Certificate of Conformity covering the diameter and pressure class range of
all water control equipment to be supplied, issued by an accredited certification body or the
Turkish Standards Institute for water control equipment that have national/international
standards.

2) A TS EN ISO 9001 Quality Management System Certificate issued by an accredited
institution,

3) An accredited Occupational Health and Safety Management System Certificate (TS ISO
45001) issued by an accredited body,

4) An Environmental Management System Certificate (TS EN I1SO 14001) issued by an
accredited body,

5) A quality unit to control the manufacturing capability of the products designed and
manufactured,

6) Documents regarding the employment of at least two mechanical engineers working in
production and at least one engineer responsible for quality control,

7) An Industrial Registry Certificate and Capacity Report covering the types of water control
equipment produced,

8) Test units that shall perform the production, inspection and acceptance tests specified in this
specification or standards for the product,

9) The infrastructure to provide after-sales service and spare parts service,

10) Infrastructure to measure and record post-manufacturing design dimensions using a
Coordinate Measuring Machine (CMM) or Portable Arm 3D Measuring Device,

11) As a result of the evaluation conducted by the DSI, the Equipment Manufacturer shall be
issued a Certificate of Conformity.

The manufacturer may conduct type tests either at its own facilities or at a different place
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2)

3)
4)

5)

6)
7)

8)

1)
2)

3)

it designates.

The foundry shall have;
A TS EN ISO 9001 Quality Management System Certificate issued by an accredited
institution,
A TS EN ISO 45001 Occupational Health and Safety Management System Certificate issued
by an accredited body,
A certificate for the 2014/68/EU Pressure Equipment Regulation,
A quality control unit to verify the manufacturing capability of the products designed and
produced,
Documents relating to the employment of at least one metallurgy/materials engineer
responsible for production and one engineer responsible for quality control.
The Industrial Registry Certificate and Capacity Report,
The laboratory that shall conduct the production tests specified in this specification or
standards for the product,
As a result of the assessment conducted by the DSI, the Equipment Manufacturer shall be
issued a Certificate of Conformity.

The Coating Manufacturer shall have;
A TS EN ISO 9001 Quality Management System Certificate issued by an accredited
institution,
A TS EN ISO 45001 Occupational Health and Safety Management System Certificate issued
by an accredited institution,
and an accredited institution-issued TS EN 1SO 14001 Environmental Management System
Certificate.



4. WATER CONTROL EQUIPMENT

41. GENERAL

The concepts and characteristics common to the water control equipment mentioned in
this specification are described in this section. The characteristics specified in the relevant section
shall be taken as a basis for the specific conditions of each equipment.

The water control equipment shall have a certificate showing the chemical and
mechanical properties of its components, such as stainless steel and bronze.

All connections shall be flush with the surface, thereby minimising the resistance
encountered by the fluid flowing through the valve.

The shut-off operation of the water control equipment shall be clockwise.

The butterfly or check valve manufacturer shall analyse the flow coefficient (Kv) value
of these products using appropriate engineering software and submit the results to the
Administration. This information shall be included in the manufacturer's technical publications
relating to the product and shall be consistent with the analysis results. This information and
documentation shall be resubmitted in the event of any design changes.

The manufacturer shall prove the accuracy of the Kv value by conducting tests in
accordance with the TS EN 1267 standard at an accredited laboratory or at the DSI TAKK
Department laboratory for at least 3 (three) different diameters, starting from DN250, at 10%,
25%, 50%, 75% and 100% valve opening. The manufacturer may also verify the accuracy of the
Kv value at its own facility under the supervision of the DSI committee. In this case, the relevant
test result report shall be signed by both the manufacturer and the DSI committee.

The body wall thickness shall be measured using an ultrasonic thickness gauge in
accordance with the TS EN 15317 standard, and the minimum wall thickness in the surface profile
shall comply with the technical drawings.

The conformity of the position, shape and dimensional tolerances of the control element
body, drive shaft and shutoff element to the technical drawings shall be documented by measuring
one unit of each product type and one unit per 50 units for products exceeding 100 units using a
coordinate measuring machine (CMM) or portable 3D measuring devices. The inspection and
acceptance committee may perform this measurement itself if necessary.

The manufacturer shall provide a report showing the dimensions, tolerances and
roughness of the machined surfaces of all parts of one product from each lot.

For water control equipment body and part dimensions where tolerances are not specified,
the medium series tolerances of TS 1980-1 EN 22768-1 shall apply.

Water control equipment bodies, covers and shutoff elements shall be cleaned of any
casting residues and burrs resulting from the casting process, and surfaces shall be free from
manufacturing defects such as pitting, cracks, voids, pores and sand residues.

The manufacturer shall specify the opening and closing torque values (MOT) of the
valves for each diameter and pressure class in the catalogue and material supply forms.

The valves shall be manufactured with manual, electric, pneumatic or hydraulic actuators
in accordance with the special technical specifications and shall be delivered together.

Water control equipment shall be designed to safely meet torque values calculated
according to diameter and pressure class by 25% and to perform opening and closing functions
during flow.

The manufacturer shall provide:

The Welding Instructions, which include information such as the welding method,
material, type of equipment, etc.,



The organisation shall submit to the inspection and testing/acceptance committee the
"Welding Procedure Qualification Record” (WPQR) provided by an accredited body,
demonstrating that the welding work complies with standards and the Welding Procedure
Specification, that all pre- and post-welding tests have been performed, and that the results are
satisfactory.

Welding Procedure Qualification Record (WPQR) shall be submitted to the inspection and
testing/acceptance committee.

All welding operations shall be performed by a welder holding a qualification certificate in
accordance with the standard. Quality control of welds shall be performed by a Level 2 certified
expert in accordance with the TS EN ISO 9712 standard using non-destructive testing (NDT)
methods.

After welding, the surface shall be cleaned with appropriate chemicals and protected.

4.1.1. Coating

All water control equipment, except those made of bronze and stainless steel, shall be
coated to protect against corrosion. Bolts, anchor rods, nuts and washers on the water control
equipment shall not be coated with paint. The components of the water control equipment shall be
coated prior to assembly.

For thermoset epoxy powder paint and solvent-free thermoplastic powder paint coatings,
the coating process and tests shall be carried out in accordance with DIN 30677, ISO 18468
standards and related standards.

For liquid paint coatings, the coating process and tests shall be carried out in accordance
with the TS EN ISO 12944 standard and related standards.

The outer surface of the water control equipment shall be RAL 6026 colour and resistant
to UV rays. For water control equipment that are not likely to be exposed to sunlight, the
requirement for UV resistance may not be sought, provided that it is specified in the special
technical specifications.

All surfaces of the water control equipment that come into contact with water shall be
painted with a coating material that has a drinking water certificate of conformity.

The durability period of the coating system shall be C5/Im3 according to TS EN 1SO
12944-5 as an environmental factor and shall exceed 15 years as a design life.

The coating process shall be carried out by personnel holding the Manufacturer's "Coating
Application Specialist, Level 1" Certificate. The coating application shall be supervised by
personnel holding the coating material manufacturer's "Inspection Specialist, Level 2" certificate.
Expertise and inspection certificates shall be obtained from an accredited organisation (SSPC,
NACE, GSK, etc.).

The Inspection Specialist shall prepare a "Quality Plan™ in accordance with the Coating
Material Data Sheet and Coating Application Instructions, which shall include the application and
control stages of the coating before and after the coating process, the coating manufacturer, the
coating material code recommended by the manufacturer, the inspection and acceptance tests, and
the test standards.

The Coating Application Specialist shall perform the coating application in accordance
with the Quality Plan. For each delivery, the Inspection Specialist shall verify that the coating has
been applied in accordance with the Quality Plan, including materials suitable for the selected
coating system have been used, that the test results are appropriate according to the relevant
standard, and that the batch number and expiry date of the coating material used and supporting
photographs are included in a "Coating Tracking Report".

All coating materials comprising the parts of a system shall be products of the same
manufacturer. Coatings whose use-by date is indicated on the packaging as expired or whose
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expiry date has passed shall not be used.
The coating process shall be carried out in the following order: casting cleaning, welding
and machining, followed by sandblasting.

4.1.1.1. Preparation of the surface to be coated

Epoxy putty, polyester steel putty, casting repair putty, casting repair Kits, or silicone
filler shall not be used in any way to repair casting defects on post-casting surfaces. Surfaces shall
be free of pits and burrs, and casting surfaces shall be completely smooth, and sharp corners shall
be rounded with a minimum radius of 1 mm. Casting bulges and welds shall be ground down.

After welding and machining, the material to be coated shall be cleaned of rust, oil, salt,
grease, and foreign matter.

Prior to sandblasting, all surfaces processed to N6, N7 surface roughness according to TS
2040 EN ISO 1302 standard shall be masked and sandblasted to Sa 2% quality according to TS
EN ISO 8501-1 standard or to the surface quality required in the Coating Material Data Sheet.

Only steel grit shall be used in the sandblasting process, and this material shall be replaced
at the intervals specified in the Quality Plan.

Dust control shall be carried out on blasted surfaces using transparent tape in accordance
with the TS EN ISO 8502-3 standard. If the dust quantity is above "Class 2" after the control,
washing and drying shall be carried out using a suitable chemical solvent.

The prepared surfaces shall not be touched with bare hands until the coating application
is completed.

The coating process shall commence within one hour of the sandblasting process. There
shall be no oil, dust, or other chemicals remaining on the product surface prior to the coating
process.

4.1.1.2. Application of coating

The application of the coating system shall be carried out in accordance with this
specification and the Coating Application Instructions and shall be controlled according to the
Quality Plan.

The coating shall cover the entire surface, except for areas with tolerances, and each
coating layer shall have a homogeneous thickness.

Any damage that could reduce the effectiveness of the protection provided by the coating
or significantly impair its appearance shall be repaired before proceeding to the next coating
application.

The environmental conditions of the coating area and the ambient temperature shall be in
accordance with the Coating Material Data Sheet. Necessary measures shall be taken to ensure
that the coating area is not affected by external factors that could cause a reduction in coating
quality. The ambient temperature and the temperature of the element to be coated shall be
measured with an infrared thermometer and recorded.

Internal and external surface coating defects shall be repaired in accordance with the
Coating Application Instructions.

All coating materials shall have the following characteristics:

The coating thickness shall comply with the Coating Material Data Sheet.

For coating thickness of < 250 pum, the edges of the cuts shall be completely smooth in
accordance with the TS EN ISO 2409 standard, and none of the squares in the grit shall separate
by breaking away (Class "0").

According to the DIN 30677-2 standard, the corrosion treatment length shall be less than
10 mmat 23+ 2°C for 30 days and less than 15 mm at 65 + 2°C for 2 days.

According to the DIN 30677-2 standard, the elongation at break shall be greater than 6%.
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The coating hardness measured according to TS 6037 EN ISO 2815 standard shall be at
least 80 HB (Hardness Buchholz).

According to DIN 30677-2 or TS EN 14901 standard, the impact energy shall be 5 + 5%
Joule; as a result of the impact resistance test, no electric arcing shall be observed in the holiday
test.

There shall be no deterioration after a 4.000-hour salt spray test at a 5% concentration, as
per the EN 1SO 9227 standard.

Thermoset powder epoxy paint and thermoplastic polyethylene paint shall also have the
following properties:

For a coating thickness > 250 um, the adhesion test shall not result in any breakage at
values below 15 MPa, in accordance with the TS EN ISO 4624 standard.

Wet epoxy paint shall also have the following properties:

For coating thicknesses of > 250 um, there shall be no breakage at values below 12 MPa
according to the TS EN I1SO 4624 standard. For polyurethane coatings, there shall be no scratching
with an HB pencil under a load of 2,6 kg according to the TS EN 1SO 1518-1 standard. The holiday
test shall be performed in accordance with the TS EN 1SO 29601 standard. If the coating thickness
declared in the Coating Material Data Sheet is equal to or less than 500 um, a voltage of 2,30 kV
shall be applied; if the coating thickness is greater than 500 um but less than 600 um, a voltage of
2,90 kV shall be applied. No electrical arcing shall be observed on the surface contacted by the
brushes, nor shall the device emit an alarm.

Impact resistance test shall be performed by dropping a steel material weighing 500 g,
with a front surface of a 25 mm diameter sphere hardened to 58-66 HRC, from a height of 1 m, in
accordance with DIN 30677-2 or TS EN 14901 standards. After the impact test, the holiday test
shall be applied at 4 VV/um. In the holiday test, no electric arcing shall be observed on the surface
contacted by the brushes, nor shall the device sound an alarm.

4.1.2. Body material

The body shall be manufactured as a single piece from EN-GJS-400-15 (GGG-40) or EN-
GJS-500-14 (GGG-50) ductile (spheroidal) cast iron in accordance with the Pressure Equipment
Regulation. Valve bodies larger than PN40 shall be manufactured as a single piece from GP 240
GH (GS-C25) cast steel in accordance with the TS EN 10213 Standard.

The valve body shall be manufactured with support and shall have lifting rings or lugs for
balanced lifting.

The nodule count of the spheroidal cast iron shall be at least 150 per mm’, and the
nodularity ratio shall be at least 80% according to Annex D of TS EN 1563.

In order to create one witness sample and two tensile samples to be used in determining
the percentage elongation, a casting part compliant with the TS EN 1563 standard, with the casting
batch number embossed on it, shall be prepared for each casting batch number. The foundry shall
send this casting part to the manufacturer together with a water control equipment. The
administration may have tests carried out on the witness sample part of this piece to verify the
casting quality at the DSI TAKK Department or an accredited laboratory.

The body wall thickness shall be uniformly distributed and in accordance with the technical
drawings, but in any case, the deviation shall not exceed 10% of the dimensions in the technical
drawings.

The seating surface ensuring leak-tightness in the body shall be welded with a filler weld
made of stainless steel 1.4828 (AISI 309L) or 1.4404 (AISI 316L) stainless steel filler material in
accordance with the TS EN 10088-3 standard, and the weld surface shall be polished to a surface
roughness of N6 (0,8 um) in accordance with the TS 2040 EN 1SO 1302 standard. This surface
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shall be temporarily covered with tape made of suitable material to protect it from damage prior to
sandblasting.

The filler weld shall be performed in accordance with the Welding Procedure
Specification. Each filler weld shall be subjected to non-destructive testing (NDT) by certified
personnel, and the results shall be reported.

Apart from filler weld, any other methods such as epoxy coating, metal powder spraying,
electrolysis coating, attaching any material other than stainless steel to the body by any method,
etc., shall not be used.

4.1.3. Gasket material

An EPDM rubber (Ethylene Propylene Diene Monomer) gasket compliant with the TS EN
681-1 standard and certified by accredited organisations for compliance for drinking water shall be
used to ensure sealing and the values shall be as follows;

Tensile strength> 9 MPa,

Elongation at break > 200%,

Compression set (24 hours, 70 °C) < 20%,

- 5 % < Hardness change (168 hours, 70 °C) < +8%,

Tensile strength change (168 hours, 70 °C)< - 20%.

- 30% < Elongation at break change (168 hours, 70 °C) < 10%,
Hardness 70 £ 5 IRHD,

-1% < Volume change in water (168 hours, 70 °C) < 8%.

According to the ozone cracking resistance test conducted in accordance with the TS ISO 1431-
1 standard (72 hours of pre-stressing at 40 £ 2 °C and 48 hours of exposure at 50 + 5 pphm ozone
concentration), no cracks shall be observed.

The gasket shall not lose its material properties in the temperature range of -20 ~ 70 °C. The
gasket shall not be manufactured using recycled or scrap material.

The gasket manufacturer shall provide a data sheet detailing the physical and chemical
properties of the gasket. The gasket manufacturer shall also deliver a sample produced under the same
manufacturing conditions to the water control equipment manufacturer. The administration may take
this sample and have tests conducted at accredited institutions to determine the gasket's tensile strength,
elongation at break, hardness, and compression set according to the TS EN 681-1 standard.

The geometry and length of the gasket shall be determined taking into account the water control
equipment and other connection designs.

Gaskets used in flange connections shall be produced with steel ring reinforcement for
diameters greater than DN1000 or pressures higher than 10 bar.

The material identification and date of manufacture on the gasket shall be permanently
embossed in two-digit weeks and two-digit years. This date shall be no more than 6 months prior to
the inspection date. The gasket shall be stored under appropriate storage conditions.

Gasket surfaces shall be smooth and clean, free from pits, cracks, scratches, roughness, and
similar manufacturing defects that could affect their function. Gaskets shall be single piece, not
segmented or assembled. Gaskets shall be designed to be leak-proof under pressure in both directions.

Gasket coating on metal shall be applied after the metal surface has been cleaned to Sa2'2
quality in accordance with the TS EN 1SO 8501-1 standard. The metal-gasket adhesion strength shall
be at least 12 MPa in accordance with the TS ISO 813 standard.

The dimensions and types of flange gaskets shall comply with the TS EN 12560 standard series.

4.1.4. Driveshaft material

The driveshaft and free shaft shall be manufactured from at least 1.4021 (AISI 420)
stainless steel and shall be treated to a surface roughness of N7 (1,6 pm) in accordance with the
TS 2040 EN 1SO 1302 standard.
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4.1.5. Material for bolts/screws/anchor rod/nuts/washers

The features required in the abovementioned materials to be used in water control equipment
and sealing elements are as follows.

All bolts/screws/anchor rods shall be made of stainless-steel material with a minimum
strength class of "A2-70" according to the TS EN ISO 3506-1 standard using the rolling method.

All nuts shall be made of stainless-steel material in accordance with the TS EN 1SO 3506-
2 standard, with a minimum strength class of "A4-80".

All washers shall be manufactured from stainless-steel material in accordance with the TS
79-21 EN 1SO 7089 standard, with a minimum strength class of "A2-70".

4.1.6. Extension mechanism

The extension shaft, protective pipe, shaft cover, shaft supports and surface box for the
shut-off mechanism of the valve, which shall be buried in the ground or controlled from a separate
point, shall be designed by the manufacturer according to the application site.

4.1.7. Material for flange connection equipment

The bolts, nuts and washers of the flange connecting one water control equipment to
another water control equipment or pipeline shall be manufactured from steel material in strength
class 8.8 in accordance with TS, EN and ISO standards and shall be electrolytically galvanised in
accordance with TS 5479 EN 1SO 4042 standard.

4.1.8. Steel flange

The flange shall be manufactured from at least S235JR material in accordance with the TS
EN 10025-2 standard.

The dimensions and tolerances of the steel flange shall be in line with the TS EN 1092-1
standard and shall be manufactured as "Type 01" or "Type B Raised Face Flange".

For diameters smaller than DN1800, it shall be manufactured as a single piece from flat
stock. For DN1800 and larger diameters, it shall be manufactured in accordance with the TS EN
1092-1 standard.

The flange shall be delivered by the manufacturer in a processed state, with the welding
groove opened and coated with a protective primer; the welding groove shall not be opened at the
construction site. The flange shall be aligned vertically with the water control equipment and
horizontally with the pipe, then welded to the pipe in both directions. Surface cleaning shall be
realized on the relevant sections, and the uncoated pipe inner and outer surfaces shall be coated
with the same quality and characteristics as the pipe coating; the flange surface shall be coated
with the same quality and characteristics as the water control equipment.

Markings specified in the relevant standards shall be made on the flange using a stamping
method. The flange surfaces shall be free from manufacturing defects such as cracks, scratches,
pits, and burrs, and the sealing surfaces shall be treated to a surface roughness of N9 (6,3 pum) in
accordance with the TS 2040 EN ISO 1302 standard.

The Administration may have chemical and physical tests conducted by independent
organisations by collecting samples.

4.1.9. Gearbox

The gearbox shall be manufactured from ductile (spheroidal) cast iron EN-GJS-400-15
(GGG-40) or EN-GJS-500-14 (GGG-50) in accordance with the TS EN 1563 standard. The
protection rating shall be IP 68 in accordance with the TS EN 60529 standard.

The gearbox shall have a mechanical position indicator showing the open/closed or
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proportional position of the valves.

The gearbox shall be mounted directly onto the valve body without any auxiliary element
for intermediate connection.

The gearbox drive system shall be of the self-locking, worm gear and counter gear type; a
planetary or gear group shall be added if necessary. The counter gear shall be manufactured to
complete a full revolution, 360°. A mobile nut type gearbox shall not be used.

In cases where the water control equipment driven by the gearbox operates proportionally,
the worm gear counter gear shall be made of bronze material.

The material of the worm gear and other gears shall be 1.7225 (AISI 4140) (42CrMo4) in
counter gearboxes, CuSn12 or CuSn14 in regulated gearboxes, GGG 40 or GGG 50 in other
gearboxes.

At the tip of the worm gear, there shall be an adjustment element, dependent on the
manufacturer's design, which shall limit the opening/closing position of the shutoff element, shall
not be accessible from the outside, and shall align the movement with the axis.

The gearbox shall be coated in RAL 6026 colour in accordance with the coating
specification.

The maximum operating torque MOT, calculated according to the TS EN 1074-2 standard,
shall be 125 Nm. The gearbox shall be designed according to this value.

The torque value of the gearbox shall be at least 1,25 times the shutoff torque value of the
valve.

The flange dimensions of the gearboxes shall comply with the TS EN 1SO 5210 standard
for multi-turn connections and the TS EN 1SO 5211 standard for partial-turn connections.

4.1.10. Handwheel

The handwheel shall be manufactured from cast material in accordance with TS EN 12570,
smooth and ergonomic for comfortable handling, with the opening/closing direction indicated on
it. The opening/closing direction indicator shall be embossed.

The diameter of the handwheel (D) shall be selected from one of the following diameters
depending on the valve diameter: 100, 125, 160, 200, 250, 315, 400, 500, 630 mm. For valves
smaller than DN300, D <250; for valves smaller than DN1000, D < 400; for valves smaller than
DN2000, D <500; and for valves larger than DN2000, D = 630 mm in diameter. The total force
requirement (F) on the handwheel handle shall not exceed 125 N. MOT shall be calculated as 0,5
FxD (Nm).

The handwheel shall be coated in RAL 9010 colour in accordance with the coating material
specified in the specification.

4.2. BUTTERFLY VALVE

A Dbutterfly valve is a valve where the valve component that blocks the fluid flow rotates
around an axis perpendicular to the flow direction, and when the valve is open, the fluid flows
around the shutoff component.

The AA dimensions of the butterfly valve shall comply with the TS EN 558 Series 14
standard, unless another series number is specified in the special technical specification.

The pressure class, nominal diameter and other characteristics shall be designed in
accordance with the TS EN 593 standard and for diameters greater than DN2400 or pressures
greater than PN40, international standards shall be taken into account.

Manually operated valves shall be flanged in accordance with the TS EN ISO 5210
standard, suitable for operation with an actuator.

The valve shall be double-flanged, and the dimensions of the flanges shall comply with the
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TS EN 1092-2 standard. The valve's shutoff element shall operate with a double eccentricity
relative to the body axes.

The manufacturer shall provide the Kv (flow coefficient) values for the butterfly valve.
The Administration shall evaluate the designs based on the Kv curve it creates, taking into account
the Kv values obtained from all manufacturers. Designs with Kv values outside this curve shall
not be accepted.

The dimensions and geometry of the valve body, drive shaft, and shutoff element, along
with their tolerances, shall be shown in the manufacturing drawings in accordance with the
relevant standard. These components shall be manufactured according to the manufacturing
drawings.

The bush shall be manufactured from CuSn10 or CuSn12 bronze material in accordance
with the TS EN 1982 standard and shall be machined to a surface roughness of N7 (1,6 pum) in
accordance with the TS 2040 EN 1SO 1302 standard.

The bush shall meet the tolerance dimensions "G7-h6" or "H7-h6" in accordance with TS
EN 1SO 286-1 and TS EN 1SO 286-2 standards.

The seal between the body and the bush shall be provided by O-rings.

The sealing of the portion of the drive shaft housed within the closure element shall be
ensured by multiple O-rings using the dry shaft method.

Unless otherwise requested, the gearboxes of the valves shall be positioned on the right
front side in the direction of flow.

The shutoff element shall be manufactured as a single piece from ductile (spheroidal) cast
iron EN-GJS-400-15 (GGG-40) or EN-GJS-500-14 (GGG-50) according to TS EN 1563 standard
up to PN40 (inclusive), with the rear parts of the truss bearing closed. Valve bodies larger than
PN40 shall be manufactured as a single piece from GP 240 GH (GS-C25) cast steel in accordance
with TS EN 10213 standard.

A gasket shall be used to ensure the sealing of the shutoff element. It shall provide sealing
in both directions. The gasket shall have a "T" cross-section. For diameters greater than DN2000,
the gasket shall be produced in strip form and vulcanised to form a circular diameter.

The closed rear sections of the truss bearing shall remain as cast and shall not be opened
under any circumstances.

If the shutoff element and drive shaft are connected with a draw pin, the parts of the pin
that come into contact with water shall be covered with rubber compliant with drinking water to
protect against corrosion and wear.

The gasket retaining ring, used to prevent damage and deformation of the sealing gasket,
shall be made of 1.4307 (AISI 304L) or 1.4404 (AISI 316L) stainless steel and shall be installed
as a single piece.

The gasket retaining ring shall be connected to the shutoff element with stainless steel
bolts of at least "A2-70" strength class with six-corner recessed sockets.

The seal shall be easily removable and installable without requiring special tools.

The drive shaft and free shaft shall be of sufficient diameter and dimensions to carry the
forces and moments transmitted from the sealing element to the body. The drive shaft and free
shaft shall be designed to offer minimal resistance to water flow.

The drive shaft and free shaft shall be secured to the closure element with a tolerance for
engagement; they shall be held in place during operation using polygonal engagement, cam-type
or conical pin-type connections so that they do not come loose. The shutoff element drive shaft
connection shall be fixed; the shutoff element shall not move unless the drive shaft is moved. To
prevent axial movement of the shutoff element, it shall be secured with "A2-70" strength class
stainless steel set screws.

The opening/closing time of the valve used with the actuator shall be as specified in the
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special technical specifications according to impact analysis calculations.

The flange connecting the gearboxes to the valve shall comply with the TS EN ISO 5211
standard, and the flange connecting the actuator or handwheel shall comply with the TS EN ISO
5210 standard.

43. GATEVALVE

A gate valve is a valve that closes the fluid path with its linear movement perpendicular
to the flow direction.

Gate valves shall be elastomer or metal seated.

The body shall be manufactured as a single piece from ductile (nodular) cast iron EN-
GJS-400-15 (GGG-40) or EN-GJS-500-14 (GGG-50) in accordance with TS EN 1563, and shall
comply with the Pressure Equipment Directive up to and including PN25. Valve bodies greater
than PN25 shall be made of GP 240 GH (GS-C25) cast steel in accordance with TS EN 10213
standard or, according to a special design approved by the Administration, EN -GJS-400-15
(GGG-40) or EN-GJS-500-14 (GGG-50) ductile (sphero) cast iron, as approved by the Authority.

For DN600 and smaller diameters or PN16 and lower pressures, the gate valve shall be
elastomer or metal-seated, and its pressure class, nominal diameter and other characteristics shall
be designed in accordance with the TS EN 1171 standard.

For gate valves with diameters greater than DN600 or pressures greater than PN16, only
metal-seated valves shall be used, and the pressure class, nominal diameter, and other
characteristics shall be designed in accordance with the TS EN 1984 standard.

Gate valves for diameters greater than DN1000 shall be designed in accordance with
relevant international standards.

The valve's opening/ closing operation shall be suitable for operation with a handwheel
or, if specified in the special technical specifications, with an actuator in accordance with the TS
EN 1SO 5210 standard.

The valve shall be double-flanged, and the dimensions of the flanges shall comply with
the TS EN 1092-2 standard.

Unless otherwise specified in the special technical specifications, the gate valve shall not
be rising stem.

In valves with elastomer base, the cover fixing bolts shall be covered with silicone,
paraffin, or silicone-based material in the form of a cap or filler.

The AA dimensions of gate valves shall be series 14 (F4) for pressures up to PN 40 and
series 15 (F5) for pressures of PN 40 and above, in accordance with the TS EN 558 standard.

The gate valve shall be full-bore, meaning there shall be no reduction in the flow cross-
section when fully open.

In elastomer-based valves, there shall be no base groove on the seat surface.

In metal-seated valves, the sealing bush on the slide shall be made of CuSn10 or CuSn12
in accordance with the TS EN 1982 standard, and the sealing rings on the body shall be made of
1.4307 (AISI 304L) or 1.4404 (AISI 316L) material in accordance with the TS 2040 EN 1SO 1302
standard and shall have a surface roughness of N6 (0,8 um). The sealing bush shall be fixed using
a suitable method to allow for easy removal.

The valve cover and shutoff element (gate) shall be made of the same material as the
body.

The slide shaft bearing and slide nut shall be manufactured from CuSn10 or CuSn12
material in accordance with the TS EN 1982 standard and shall have a surface roughness of N6
(0,8 um) in accordance with the TS 2040 EN ISO 1302 standard.

The thread on the slide nut shall be cut in accordance with the TS 1026 standard series.
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The thread on the nut and the thread on the shaft shall be lapped using a suitable method.

In a metal-seated valve, the slide nut shall be connected to the slide in such a way as to
provide flexibility in the direction of flow.

In valves with elastomer base, the entire surface of the slide shall be covered with sealing
material to ensure slide tightness. The thickness of the sealing material shall be at least 2,00 mm
on the surfaces of the slide perpendicular to the flow and at least 4,00 mm on the surfaces in contact
with the body.

To enable the valve slide to slide without jamming in its base and to prevent the gasket-
coated slide from wearing out quickly, a slide made of a material suitable for drinking water, with
a high level of sliding properties and wear resistance (e.g., polyoxymethylene) shall be installed.

The slide shaft shall be manufactured as a single piece from at least 1.4021 (AISI 420)
stainless steel material. No segment ring shall be fitted to the shaft for subsequent fixing.

Threads shall be cut on the slide shaft using the rolling method and machined to a surface
roughness of at least N6 (0,8 um) in accordance with TS 2040 EN ISO 1302. For shaft diameters
greater than @40 mm, square or trapezoidal threads may be cut using a machining method.

In valves up to DN300, the slide shaft shall be insulated with multiple O-rings using the
dry shaft method within the slide bearing so as to prevent water leakage. The space between the
slide bearing and the valve cover shall be insulated with a gasket so as to prevent water leakage.

To ensure proper centring of the slide shaft and to prevent misalignment, the shaft bearing
length shall be at least 3 times the slide shaft diameter, and the slide nut length shall be at least 1,5
times the slide shaft diameter.

The slide shaft shall be of sufficient size to carry the forces and moments applied to it
and transferred to the body.

44. BALL VALVE

This valve features a ball that blocks the liquid path, rotating around an axis
perpendicular to the liquid flow direction. When open, the liquid flows through the sphere.

The pressure class, nominal diameter, and other characteristics shall be designed in
accordance with TS EN 1983 or TS 3148 standards.

The valve's opening/ closing operation shall be suitable for operation by a lever,
handwheel or actuator. If operated by an actuator, the flange connection shall comply with the TS
EN 1SO 5210 standard.

The valve shall be double-flanged, and the dimensions of the flanges shall comply with
the TS EN 1092-1 or TS EN 1092-2 standard.

In drinking water treatment plants, ball valves up to DN100 shall be manufactured with
threaded connections in accordance with the TS EN 13828 standard.

Manually operated valves with a diameter of DN300 and larger shall be driven using a
gearbox if the maximum operating torque exceeds 60 Nm.

For all bolt and nut connections, washers or discs made of stainless steel of the same
strength class shall be used in accordance with TS EN 1515-1 and TS EN 1515-2 standards.

PN25 and smaller valve bodies shall be made of spheroidal graphite cast iron (EN GJS-
400-15) in accordance with the TS EN 1563 standard. PN 40 and above valve bodies shall be GP
240 GH (GS C-25) steel in accordance with the TS EN 10213 standard or ASTM A105 forged
steel, body type, three-piece or two-piece split body (type no: 7) in accordance with the TS EN
1983 or TS EN 3148 standard.

If specified in the special technical specifications, the valve body shall be made of
CuSn10, CuSn12 according to the TS EN 1982 standard or 1.4307 (AISI 304L) material according
to the TS EN 10088-3 standard.
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If the ball valve body to be used in drinking water treatment plants is made of copper
alloy in accordance with the TS EN 13828 standard, all surfaces shall be nickel or chrome plated.

The AA dimensions of ball valves shall be series 1 for steel valves and series 98 for
copper alloy valves, in accordance with the TS EN 558 standard.

The body of valves with DN50 and larger sizes shall include a drain plug.

The ball of the valves shall be made of 1.4404 (AISI 316L) stainless steel material and
shall not be coated.

The valve ball shall be manufactured from solid material in a single piece, capable of
providing complete double-sided leakage-proofness under pressure and withstanding the static and
dynamic loads it shall be exposed to during operation.

The sealing element shall be mounted with high-quality Teflon (PTFE) material
reinforced with double-sided stainless steel disc springs to ensure complete leakage-proofness.

The ball surfaces shall be machined to a maximum surface roughness value of N6 (0,8
pum).

In valves with diameters greater than DN100, the ball shall be mounted from the bottom
using suitable materials.

The ball stem shall be manufactured as a single piece from at least 1.4021 (AISI 420)
stainless steel material in accordance with the TS EN 10088-3 standard and shall have a surface
roughness of N7 (1,6 um) in accordance with the TS 2040 EN ISO 1302 standard.

The ball shaft bush shall be manufactured from CuSn10 or CuSn12 material and shall
be sufficiently insulated with O-rings to prevent water leakage between the bush and the body and
between the bush and the shaft.

The ball shaft shall not be connected to the ball via a bolted connection.

45. CHECK VALVE (CV)

451 General

It is the valve that opens with the flow and automatically shuts off when the flow stops
to prevent reverse flow.

Depending on the type of shutoff element, the valves shall operate in horizontal or vertical
pipe installations.

The pressure class, nominal diameters and other characteristics shall be manufactured
with flanges in accordance with the TS EN 16767 standard. International standards shall be taken
into account for diameters larger than DN1000.

The manufacturer shall provide the Kv (flow coefficient) values for the valve. The
Administration shall evaluate designs based on the Kv curve it creates, taking into account the Kv
values obtained from all manufacturers. Designs with Kv values outside this curve shall not be
accepted.

The valve shall be double-flanged, and the dimensions of the flanges shall comply with
the TS EN 1092-2 standard. An arrow indicating the direction of water flow shall be present on
the valve body.

The shutoff element and valve cover shall be made of the same material as the body. The
sealing of the shutoff element shall be ensured by a gasket.

The counterweight and weight arm shall be painted yellow and delivered to the site with
a protective cage installed in the working area.

45.2  Swing Check Valve

A swing check valve is a type of check valve that shuts off using a counterweight or the
weight of the shutoff element itself.
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The valve cover and body shall be made of the same material.

The shutoff element shall move freely depending on the flow.

The shutoff element shall be lever-operated and weighted or unweighted. The weight
distance shall be adjustable.

The swing check valve shall be fully open, with no restriction in the flow cross-section
when in the open position.

Sealing shall be provided by a fully or ring-sealed shutoff element via an adjustable body
bush.

The retaining ring shall be manufactured as a single piece from 1.4307 (AISI 304L) or
1.4404 (AISI 316L) stainless steel.

The AA dimensions of the valve shall be series 48 in accordance with the TS EN 558
standard.

The shutoff element shaft shall be manufactured as a single piece from at least 1.4021
(AISI 420) stainless steel material.

The shutoff element shaft bearing shall be manufactured from CuSn10 or CuSnl2
material in accordance with the TS EN 1982 standard and shall have a surface roughness of N7
(1,6 pm) in accordance with the TS 2040 EN 1SO 1302 standard.

If there is a counterweight, the shaft shall be insulated with multiple O-rings using the
dry shaft method within the shaft bush so that it does not leak water.

The shaft shall be capable of transmitting forces and moments from the shutoff element
to the body.

The internal components of the valve can be easily replaced, repaired, and maintained
without removing the valve from the pipeline.

Depending on the opening ratio of the shutoff element, the flow resistance coefficient
shall be between 0,5 and 0,8 according to the TS EN 1267 standard. The valve's loss coefficient
curve shall be submitted to the Administration, and the Administration shall select the valve and
design the project according to these values.

45.3  Spring Check Valve

This valve provides sealing by forcing the shutoff valve into the closing seat using spring
force, and flow is enabled when the hydraulic force in the flow direction overcomes the spring
force.

The body shall be manufactured in Y, axial, or radial types.

The shutoff element shaft shall be centrally mounted for balanced operation.

The body sealing bush and gasket retaining ring shall be made of 1.4307 (AISI 304L),
1.4404 (AISI 316L) stainless steel or CuSn10, CuSn12 material.

The shaft bush shall be manufactured from CuSn10 or CuSn12 material. The spring shall
be manufactured from 1.4568 (AISI 631) stainless steel material.

Without removing the valve from the line (except for axial valves), the spring, shutoff
element and gasket replacement, repair and maintenance shall be easily performed, and the spring
shall be designed so that it does not pop out of its place.

45.4  Tilting Disc Check Valve

It is a valve that opens with flow and shuts off hydraulically or with a counterweight
when flow ceases to prevent reverse flow.

The tilting disc check valve shall be hydraulically braked, counter-weighted or angled,
and shall consist of a body and chassis section. The valves shall open with the flow and close in a
controlled manner with the flow stopped, using the lever, counterweight and/or hydraulic brake
mechanism.
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The shutoff element shall move freely depending on the flow.

The valve shall have a position indicator showing its opening and a limit switch may be
installed to receive signals from the open-closed position.

The closing velocity of the piston in the hydraulic brake cylinder shall be adjustable. The
shutoff movement shall occur in two stages, with at least 70% of the closing occurring in the first
stage. The hydraulic system assembly shall be located within a steel chassis integrated with the
valve body.

The shutoff element shall be produced with arms and counterweights, and the position of
the weights shall be adjustable.

The AA dimensions of the valves shall comply with the TS EN 558, Series 14 standard,
unless another serial number is specified in the special technical specifications.

The valve seat surface, drive shaft, body material, bearing arrangement, sealing
configuration, and other characteristics shall be identical to those of the Butterfly Valve specified
in this specification.

455 Non-Return Butterfly Valve

It is a butterfly valve that opens with a hydraulic power unit and closes under the effect
of a counterweight when the flow is interrupted to prevent reverse flow.

The valve shall open with a hydraulic cylinder and close at adjustable speeds with the
help of a counterweight, ensuring the system operates without impact.

The valve seat surface, drive shaft, body material, bearing and sealing type, and other
characteristics shall be the same as those of the Butterfly VValve specified in this specification.

The valve shall be supplied together with a hydraulic power unit, electrical panel,
counterweight, hydraulic cylinders, carrier chassis and auxiliary equipment.

A manual pump shall be provided in the hydraulic unit to manually open the valve in the
event of a power failure.

Indicators showing the open/closed and operating positions shall be located on the valve
body.

The hydraulic pump shall be driven by an electric motor and shall open the valve within
the time specified in the special technical specifications. When the power supply to the motor is
cut off, the valve shall begin to close with the counterweight. The counterweight shall be
determined to provide two-stage closing depending on the desired closing speed.

The counterweight, lever lengths, opening and two-stage closing times, hydraulic unit
capacity, hydraulic circuit, and hydraulic cylinder sizing shall be determined by the manufacturer
according to the project.

The hydraulic power unit consists of an oil reservoir, gear hydraulic pump and motor,
check valves, opening and closing time adjustment valve, pressure relief valve, pressure switch,
hydraulic accumulator, manometer valve, glycerine-filled stainless steel pressure gauges, hand
pump, ball valves, filters, fast closing time adjustment valve, slow closing time adjustment valve,
solenoid valves, level indicator, heaters, filters and similar equipment.

45.6  Foot Valve with Strainer

It is a non-return valve type that operates vertically, consisting of a shutoff element that
automatically closes hydraulically when the flow is interrupted to prevent reverse flow, and a
strainer that forms the seat surface.

The foot valve with strainer shall be manufactured as a vertical type. The shutoff element
shaft shall be centrally mounted for balanced operation.

The body sealing surface or retaining ring shall be made of 1.4307 (AISI 304L) or 1.4404
(AISI 316L) stainless steel, and the shutoff shaft bushing shall be made of CuSn10 or CuSn12.
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The sealing of the shutoff element shall be ensured by a gasket.

The shutoff element shaft and strainer shall be manufactured from stainless steel.

The strainer hole diameter shall comply with DIN 3259 standard. The strainer wall
thickness shall be at least 3 mm.

The total hole area in the strainer shall be greater than three times the cross-sectional area
of the pipe.

The shutoff element shall be manufactured with flanges in accordance with the TS EN
1092-2 standard.

The total headloss of the foot valve with strainer shall not exceed 0,4 bar.

4.6. STRAINER

The strainer is equipment designed to retain solid particles in water that could enter the
network through pipelines.

The body and cover of the strainer shall be manufactured as a single piece from EN-GJS-
400-15 (GGG-40) or EN-GJS-500-14 (GGG-50) spheroidal graphite cast iron.

The strainer shall be of the "Y" type up to DN400 diameter and of the "BASKET" type for
DNA400 and larger diameters. Suitable locations for manometer installation shall be provided at the
inlet and outlet of the body.

For diameters of DN400 and above, at least two bands shall be used for circumferential
reinforcement to prevent deformation of the strainer, and it shall be reinforced internally with cross
braces from the bottom and top.

The strainer shall be double-flanged, with flanges compliant with the TS EN 1092-2
standard.

The strainer shall be designed so that the cover, strainer, and gasket can be removed and
cleaned without dismantling the pipeline.

The body of the strainer shall feature an arrow indicating the direction of water flow.

The filter of the strainer shall be manufactured from 1.4307 (AISI 304L) stainless steel
with a minimum wall thickness of 3 mm.

The drain plug shall be made of CuSn10 or CuSn12 material. The drain plug shall be
removable for easy cleaning.

The perforated area of the strainer filter shall be a maximum of 10 to 20 mm’ for DN100
to DN1600, and the drain plug diameter shall be a maximum of 50 mm. The total perforated area
of the strainer shall be greater than twice the pipe cross-sectional area.

4.7. SCREEN

The screen is equipment designed to capture solid particles in water that may enter the
system through pipelines.

The screen shall be single-flanged, the flange shall comply with the TS EN 1092-1
standard, and it shall be manufactured from 1.4307 (AISI 304L) or 1.4404 (AISI 316L) stainless
steel. The bolts shall be stainless steel of strength class "A2-70" and the nuts shall be stainless
steel of strength class "A4-80". The counter flange to which the screen used in drinking water
tanks is connected and the pipe used for the connection shall be made of 1.4307 (AISI 304L)
stainless steel in the sections in contact with water.

The screen hole area shall be in the range of 20~ 175 mm? for DN100~DN1600.

The total perforation area in the screen shall be greater than twice the cross-sectional area
of the pipe.

The screen shall be manufactured from AISI 304L stainless steel with a wall thickness of
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at least 2 mm for DN200 and smaller diameters, at least 3 mm for DN250 — DN400, at least 4 mm
for DN450 — DN600, and at least 5 mm for other diameters. For diameters above DN700,
circumferential reinforcement made from the same material as the body shall be provided to
prevent deformation of the screen.

4.8. AIRVALVE

The air valve is control equipment that operates automatically that regulates the amount of
air in pressurised water transmission systems.

The air valve shall discharge the air present in the pipeline while the empty pipeline is
being filled, discharge the air accumulated in the pipeline while the pipeline is in operation,
provide sufficient air intake into the pipeline while the pipeline is being drained, and have a slow
closing feature to prevent water hammer.

The cross-sectional area of the air flow canal within the body of the air valve that provides
discharge and suction, and the large orifice cross-sectional area at the air outlet, shall not be smaller
than the cross-sectional area of the nominal diameter of the valve.

The float inside the air valve shall not obstruct the air flow, create any physical irregularity,
and shall completely seal the discharge orifice. To ensure the proper functioning of the float, the
air valve shall be equipped with a stainless-steel guide. The float shall not close when the air outlet
velocity is less than 30 m/s.

The float shall be made of HDPE, polyoxymethylene, or similar material that is compliant
with drinking water, non-deformable, and does not adhere to the orifice seat surface when the
velocity decreases.

The orifice outlet shall be protected by a cage structure made of 1.4307 (AISI 304L) or
1.4404 (AISI 316L) stainless steel material to prevent external damage. The total hole area in the
cage structure shall not be smaller than the cross-sectional area of the nominal diameter.

The manufacturer shall submit to the Administration the flow characteristic curve
dependent on pressure and flow rate (air flow rate at 1,013 bar at 23 °C) and the air flow velocity
curve dependent on flow rate and orifice diameter for each diameter and type of air valve. The
Administration shall select the product based on these curves.

The air valve flange shall comply with the TS EN 1092-2 standard.

The float, steel guide and orifice seat surface shall be machined to a maximum surface
roughness of N7 (1,6 um) in accordance with the TS 2040 EN ISO 1302 standard.

The float shall not undergo any deformation under pressure up to 2,5 times the operating
pressure.

The cover and cover flange on the body shall be made of the same material as the body or
cage structure.

The flow rate calculated under sonic conditions corresponding to the cross-sectional area
measured at the small orifice hole designed to discharge dissolved gas in the pressurised system
shall not deviate by more than £10% from the value specified in the manufacturer's catalogue. The
manufacturer shall submit a type test report for this test to the Authority, and the Authority shall
make its selection based on these values.

48.1 Vacuum Relief Valve (VRV)

This is a self-operating air valve that prevents the pipeline from deforming inward by
quickly drawing a large amount of air into the pipeline.

The suction orifice diameter and the cross-sectional area of the air passage zone, which
determine the air suction capacity of the valves, shall not be smaller than the nominal diameter of
the valve and the cross-sectional area of the nominal diameter.
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The suction area of the valves shall have a grated housing made of stainless-steel material,
and the total aperture area of the grille shall be greater than 1,5 times the cross-sectional area of
the valve nominal diameter.

Valves shall be designed with springs or counterweights to apply pressure on the shutoff
element to ensure tightness and prevent backflow.

In spring valves, the sealing element shaft shall be protected by a stainless-steel guard if
it protrudes outside the valve body.

The spring shall be manufactured from stainless steel of suitable quality.

The body sealing bush shall be manufactured from bronze (CuSn10 or CuSni12) or
stainless steel (AISI 304L or AISI 316) material, using a threaded or other removable method.

The shutoff element shaft shall be manufactured from stainless steel material with a
minimum strength of 1.4021 (AISI 420) and shall be of a diameter and size capable of carrying
the forces transmitted to the body via the closure element.

The shaft bush and other bearing materials shall be manufactured from bronze (CuSn10
or CuSn12) material in accordance with the TS EN 1982 standard.

The valve sealing elements shall be made of EPDM material compliant with drinking
water, with the properties defined in the TS EN 681-1 standard.

The sealing element gasket fixing disc or ring shall be manufactured from a single piece
and shall be of a type that allows easy assembly and disassembly without requiring special
equipment for the sealing system. It shall be manufactured from 1.4307 (AISI 304L) or 1.4404
(AISI 316L) stainless steel material as a single piece.

The manufacturer shall submit to the Administration the flow characteristic curve
dependent on pressure and flow rate (air flow rate at 1,013 bar at 23 °C) and the air flow velocity
curve dependent on flow rate and orifice diameter for each diameter and type of VRV. The
Administration shall select the product based on these curves.

The VRV shall open at -0,02 bar and be leakage-proof at 0,2 bar.

49. HYDRAULIC CONTROL VALVE

Control valve is a hydraulically operated valve with a diaphragm or piston drive system
used to regulate pressure and/or flow in pipelines.

The control valve's control system shall be designed to be easily convertible. The control
system shall be adjustable in operating speed and shall be capable of being implemented with a
pilot valve, solenoid valve, battery-operated time-adjustable valve, etc.

The control system shall feature a self-cleaning filter system and a glycerine manometer.
Control valves used for pressure adjustment shall have at least two manometers.

The hydraulic control connection pipes shall be made of stainless steel. For connection
pipes with a diameter greater than 3/8", UV-resistant hydraulic hoses reinforced with double-layer
cord fabric may be used.

The control valve shall be double flanged, and the flanges shall comply with the TS EN
1092-2 standard.

The face-to-face dimension of the flanges shall comply with the TS EN 558-1 standard.

The control valve shall be footed, and control valves weighing over 20 kg shall have a
lifting ring.

A strainer of the same diameter, in accordance with the relevant clause of the
specification, shall be installed on the inlet side of the control valve.

The manufacturer shall submit to the Administration the headloss curve dependent on
flow rate and pressure difference and the cavitation curve dependent on inlet and outlet pressure;
the Administration shall make its selection based on these curves.
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The cross-section of the flow regulator in control valves shall be designed to ensure stable
operation and eliminate cavitation effects. The flow regulator shall be made of bronze (CuSn10 or
CuSn12) or stainless steel (AISI 304L or AISI 316L).

In control valves operating with a diaphragm-driven shutoff element, the shaft providing the
movement of the shutoff element shall be of sufficient diameter and size to carry the forces and
moments transmitted from the shutoff element to the body and shall be mounted on the cover or
body. Sealing on the shaft and body side shall be ensured by a sufficient number of O-rings.

In control valves operating with a piston-driven shutoff element, the drive piston that enables
the movement of the shutoff element shall be mounted on the body with sufficient O-rings to
ensure sealing. The piston and its sleeve shall be manufactured as a single piece from stainless
steel.

To ensure the valve's leak tightness, there shall be a pressure spring or other mechanism
made of stainless steel (AISI 631) on the shutoff element. The shutoff element gasket retaining
ring shall be manufactured as a single piece from stainless steel (AISI 304L or AISI 316L), and
the gasket and retaining ring shall be easily removable and replaceable without requiring special
tools. The gasket retaining ring shall be connected to the shutoff element using stainless steel bolts
with a minimum strength class of "A2-70". The shutoff element shall have a suitable connection
for installing a flow regulator.

Control valves operating with a shutoff element shall have a position indicator on the valve
to show whether the valve is open or closed, and information on whether these control valves are
open or closed shall be available from the SCADA system.

The shaft bush shall be manufactured from bronze (CuSn10 or CuSn12) material with a
threaded or other removable connection.

The body sealing bush shall be manufactured from stainless steel (AISI 304L or AISI 316L)
with a threaded or other removable connection.

The diaphragm shall be manufactured from natural rubber reinforced with cord fabric of at
least Ny1402 type and shall meet the requirements specified in the TS EN 1074-5 standard.

The pressure reducing control valve shall maintain the outlet pressure at the set value
regardless of changes in inlet flow and inlet pressure.

The pressure adjustment range of the pilot valve shall cover the pressure difference specified
in the special technical specifications, and the valve shall respond to changes of up to 0,1 bar.

4.10. AXIAL PISTON CONTROL VALVE

The axial piston control valve is a valve used to regulate pressure and/or flow in pipelines,
which adjusts the flow cross-section by moving the externally driven piston in the direction of
flow and has high cavitation resistance.

The control valve shall provide near-linear flow adjustment across the entire adjustment
range. The control valve shall be double-flanged, with flanges compliant with the TS EN 1092-2
standard.

The face-to-face dimension of the flanges shall be in accordance with series 15 of the TS
EN 558-1 standard for DN500 and smaller diameters, and 1,5xDN for diameters larger than
DN500.

The control valve shall be equipped with a flow regulator if required by the special
technical specifications. The flow regulator's cross-section shall be designed to ensure stable
operation and eliminate cavitation effects. The flow regulator shall be manufactured from stainless
steel (AISI 304L or AISI 316L).

The flow regulator shall adjust the flow depending on the throttling ratio. The axial
movement of the high cavitation resistance piston shall be achieved by a crank-connecting rod or
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rack and pinion mechanism and can be opened and closed by motor, hydraulically or manually.

The piston shall function as a shutoff valve and shall be manufactured from stainless steel
(AISI 304L or AISI 316L). The roughness of the surfaces in contact with the piston shall be N6
(0,8 um). The connecting rod that enables the piston's movement shall receive its motion from the
drive shaft.

To ensure sealing between the valve body and the piston, gaskets of appropriate cross-
section and sufficient quantity shall be installed.

To ensure the piston operates on its horizontal axis, there shall be at least 4 guides inside the
valve body. The surfaces of these guides that come into contact with the piston shall be filled with
bronze (CuSn10, CuSn12 or CuAl8) by welding, and the surface roughness shall be N6 (0,8 um).

The manufacturer shall submit flow rate and cavitation-free operating curves based on the
percentage of opening to the Administration, and the Administration shall make its selection based
on these curves.

The control valve shall have four support legs and four lifting rings.

The drive shaft shall be secured with a stainless steel (AISI 420) connecting rod key.

The drive shaft shall be of sufficient diameter and dimensions to carry the forces and
moments transmitted to the body via the shutoff element.

All bushes between the drive shaft and the body shall be made of bronze (CuSn10 or
CuSn12) material, and sufficient sealing shall be provided by O-rings.

For ease of maintenance, the gasket retaining ring shall be manufactured as a single piece
from stainless steel (AISI 304L or AISI 316L) and shall be mounted using hexagon socket head
cap screws.

The valve gearbox that drives the drive shaft shall be manufactured in accordance with the
relevant clause of this specification. The gearbox shall have an indicator showing the valve
opening in 10% increments.

4.11. INTAKE VALVE (IV)

The intake valve shall be manufactured with one or two outlets to distribute irrigation water
from the pressurised pipe distribution network to the user, performing hydraulic opening/closing,
prepayment, ultrasonic measurement, remote reading and control functions. If specified in the
special technical specification, it shall also have flow restriction and/or pressure regulation
functions.

4.11.1. General

IV may be manufactured as a single piece or in parts, with the hydraulic opening/closing
and ultrasonic measurement units connected by flanges. The flanges shall be of a size compliant
with the TS EN 1092-2 standard.

The characteristics of the IV shall comply with the TS EN 14267 standard. The 1V shall
have an inlet of DN100 and an outlet of DN 80 and shall be manufactured with flanges of
dimensions compliant with the TS EN 1092-2 standard.

The nominal pressures shall be at least PN10. The flange shall be made of the same material
as the body.

The IV shall remain within the reinforced concrete protective structure with all its
components, and there shall be a minimum clearance of 50 cm on both sides of the IV
perpendicular to the flow axis.

At an outlet flow rate of 10 I/s, the maximum total headloss of the 1V shall not exceed:

0,3 bar where only opening/closing and flow measurement functions are present,
0,55 bar where closing, flow measurement and flow restriction functions are present,
0,55 bar where closing, flow measurement and pressure regulation functions are present,
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0,8 bar where closing, flow measurement and flow restriction, and pressure regulation functions
are present.

It shall be manufactured so that at least 10 I/s and at most 12 I/s of water can be drawn from
each outlet without being affected by pressure changes in the network.

If there is a pressure regulator, when the outlet flow rate reaches 10I/s, the outlet pressure
shall not exceed 1,1 times the desired value plus 0,5 bar.

An automatic discharge valve, which allows water to be discharged from the body and
protects the body against freezing, shall be installed in the appropriate part of the body.

The user pipe connection shall be made with a hot-dip galvanised pipe, maximum 60 cm in
length, with one side flanged and the other side suitable for user connection (clamp, union, etc.).
The manufacturer shall measure the pressure loss of the 1V, determine the loss curves for each
type, and submit these curves to the Administration. The Administration shall select the valve
based on this information and tcNB values.

The IV manufacturer shall possess a type approval certificate demonstrating that the 1V,
together with its hydraulic shutoff unit, flow measurement unit, prepayment unit, pressure
regulator (if any), and flow restrictor (if any), meets the measurement reliability specified in the
specifications. The necessary test equipment shall be available at the facility to demonstrate the
validity of this certificate to the Administration.

Where mains pressure is insufficient, 1V's opening/ closing system may be driven
hydraulically or by solar panel/battery. In this case, a hot-dip galvanised threaded cast elbow shall
be fitted to the end of the DN8O user pipe connection. The valve manufacturer shall design and
supply the additional components required for the flow measurement unit to operate submerged,
if necessary to meet the measurement reliability specified in the specifications.

The manufacturer shall submit the operating and maintenance instructions for the IV to the
Administration. The IV, which was previously procured without a measurement unit as part of a
tendered project, shall be completely dismantled and replaced as a whole with a new IV containing
all necessary components. In this case, the old IVs shall be delivered to the Administration as
scrap.

4.11.2. Flow restrictor

The flow restrictor shall be manufactured from rubber, silicone, or similar material suitable
for drinking water, which varies in cross-section under pressure, and shall be mounted in an
aluminium injection-moulded or bronze (CuSn10 or CuSn12) threaded body and connected to the
outlet. Designed in accordance with the TS EN 14267 standard, the flow restrictor shall not
generate any vibration at any pressure difference.

4.11.3. Pressure regulator

The pressure regulator shall reduce the water outlet pressure to a constant value specified in
its technical specifications, regardless of changes in inlet pressure and/or flow rate and shall
operate automatically without external energy input.

The body and internal components of the pressure regulator used on the IV shall be
manufactured from AISI 304L or AISI 316L stainless steel material.

4.11.4. Shutoff unit

The opening/ closing operation in the IV shall be performed hydraulically via a valve.

Hydraulic connections shall be provided using fibre-layered, UV-resistant hydraulic hoses
or within the body.

The time from the initial command to full opening/closing shall be less than 25 seconds and
not exceed 35 seconds. Unauthorised persons shall not be able to interfere with the adjustment
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mechanism, and the filter leading to the adjustment orifice shall be designed to be cleanable.

The diaphragm shall be made of EPDM or natural rubber and shall meet the requirements
specified in the TS EN 1074-5 standard. The diaphragm shall maintain its leak-tightness after
5.000 openings and closings.

4.11.5. Flow measurement unit

The flow measurement unit shall meet the minimum technical requirements specified in the
TS ISO 16399 or TS EN 14268 standard.

The flow measurement unit shall perform ultrasonic measurements and shall be designated
as a meter.

For the meter, type approval shall be obtained from independent organisations based in
Tdrkiye, confirming that it meets the metrological and technical requirements according to the
2014/32/EU Measuring Instruments Regulation, OIML R49-1 and MI-001. The approval
certificate of type and type approval test results shall be submitted to the Administration prior to
the product offer.

In irrigation sites where the operating pressure remains below 3 metres, an irrigation meter
may be used subject to the Administration’s approval.

The meter manufacturer shall design and supply any additional components required for the
meter to operate submerged, if necessary to meet the measurement reliability specified in the
specifications.

The flow profile accuracy class shall be "U0 — D0". The pressure loss of the meter shall not
exceed 0,04 bar.

The body, display and cover of the meter, and the body, display and cover of the prepayment
unit shall be manufactured from materials resistant to external mechanical impacts and UV
radiation (composite, etc.). The mechanical class shall be M1, and the electromagnetic class shall
be E1 or higher.

The meter's accuracy class shall be "Class 2" according to OIML R49-1, and the smallest
flow rate the meter can measure, Q1, shall be no more than 0,07 I/s. The measurement error shall
not exceed * 2 % between 0,1 °C and 30 °C. The Q3/Q1 ratio shall be at least 200.

The meter's protection rating shall be at least IP68 according to the TS EN 60529 standard.

The meter's connection flange shall be manufactured as DN 80, and the flange dimensions
shall comply with the TS EN 1092-2 standard.

The meter shall be connected to the 1V body without a T-connection beforehand.

At flow rates above 14 |/s, the hydraulic valve shall close within 30 seconds. The valve that
closes due to high flow shall lock and shall be reopened using the management card. A record of
this event shall be kept. If the valve closing condition recurs, an authorised service shall intervene
to resolve the fault.

The meter display shall show instantaneous and total flow rate information, flow direction
information, error information, and battery information. The display shall show the total flow rate
in m® with a minimum meter index of "999.999" and the instantaneous flow rate in I/s with two
decimal places.

The meter display shall be designed to be tamper-proof, with a locking system (seal) that
breaks upon tampering, and shall be removable and re-installable by authorised personnel without
damaging the meter when necessary. It shall not be possible to remove or open a locked meter
without damaging the locking device before or after it is properly connected to the installation, or
to interfere with the meter or its adjustment device. Access to parameters that affect or can alter
the measurement result shall be prevented on the electronic display.

The battery life of the meter, assuming it is switched on and off twice a day and that
instantaneous flow rate (I/s) and total flow rate (m®) readings are taken once per hour during this
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time period, shall be at least 10 years.
The meter shall have a cache capable of storing the above information without data loss. The
meter shall be designed to store the information in its memory in the event of battery failure.

4.11.6. Prepayment unit

The prepayment unit shall be located on the shut-off or flow measurement unit. Meters
without a prepayment unit shall not be used, except in irrigation areas where the operating pressure
remains below 3 metres.

The prepayment unit shall monitor the data coming from the flow measurement unit, control
the shut-off unit, and operate according to the loaded credit principle.

In the event that the prepayment unit is removed for any reason, the shut-off unit shall have
a manual opening/closing feature operated by authorised personnel.

The connection cable between the prepayment unit and the flow measurement unit and the
hydraulic system pipe that enables the shut-off unit to operate shall be protected against external
interference and concealed. In the event of a break in the connection cable, the valve shall cut off
the water flow within 30 seconds at the latest.

For communication between the prepayment unit and the main control unit via the card
reader, standard communication protocols shall be used, or a 4-20 mA current output shall be
provided in locations with external power supply.

The prepayment unit and socket connections shall have a minimum IP68 protection rating.

The prepayment unit shall support at least ten thousand read/write operations, provide
information when the credit amount decreases, and close the hydraulic valve when it is depleted.

The following information can be read from the prepayment unit display: prepaid card user
number, type, instantaneous or total credit/consumption information, battery level, open/closed
position information, fault status, external intervention status, date, building address, and
intervention information performed by authorised personnel. The prepayment unit shall also
inform the user and operator with visual and audible messages when requested and/or necessary
and shall be able to display this information on the display, including information related to the
main control unit, measurement unit, shutoff unit, energy unit, card reader unit, and card. The
display shall support Turkish characters, with a minimum of 8 characters readable in 20-point font.
The display shall illuminate when a button is pressed, or a card is scanned and shall turn off again
after a period of time pre-set in the software; it shall be of a type that is easily readable in the dark
and in daylight.

Prepaid cards shall be contactless in accordance with the TS ISO IEC 14443 standard series,
shall have the security protocol specified by the standard, and this shall be documented. The card
shall provide two-way communication, carrying information between the meter and the computer
at the payment point. The card shall be at least 1024 bytes, and its serial number cannot be changed
later. The card shall have a read/write capability of at least ten thousand times and shall retain and
store information for at least ten years. The manufacturer shall guarantee that the card cannot be
copied in any way. The card's use in other locations shall be electronically prevented. The card
shall be defined in two types: user card and administrator card, and the card types shall be of
different colours.

The cards shall bear the DST emblem and the name of the irrigation project in writing.

The user shall communicate with the operator via the user card. The user shall be able to use
the IV by payment credit onto the card assigned to them. Multiple users can be defined for a single
IV. A meter that has had a user card read shall not perform any operations when another user card
is read. The card defined for the user shall be usable on another meter if they have another
subscription.

The administrator card, to be used by operating personnel, shall have the authority to open
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and close all 1Vs; it shall be able to view and record all information that must be kept on the main
control unit, ensure that the requested information is transferred to the operator,

report the fault status of the closing unit, display the IV number, and reactivate the closing unit
that has been completely shut down as a result of the intervention.

The computer at the payment point shall be able to read and write data to these cards using
two peripheral components. The payment unit shall comply with the TS ISO IEC 14443 standard
series and shall support at least one million read/write operations. All software on the payment
unit shall be installed under licence, and the licences shall be provided to the Administration. The
copyright of the licences shall belong to the Administration. Management tasks such as adding
new cards and authorising administrator cards issued to operating personnel can be performed via
the computer at the prepayment point within the scope of the granted authorisations. There shall
be no need to define separate passwords for each operation. All card definition operations can only
be performed by authorised operating units; after the operation commences, no manufacturer shall
be able to intervene in the system remotely or directly.

The manufacturer shall not provide the source codes of the software running on the
prepayment unit and the meter to any institution, organisation or individual other than the
Administration and the operator, and shall deliver the source codes and existing passwords related
to the system to the Administration. The software shall have a modular structure, and it shall be
easy to integrate new modules into the system when a module is changed or isolated. Such
situations shall not require the suspension of applications or the reorganisation of the system.

If the shut-off unit does not cut off the water when the credit runs out, the measuring unit
shall continue to count, and the amount of water used shall be recorded on the meter as negative
credit (advance) information. The user shall be able to use the advance up to the amount
determined by the Administration, and when the user uses the card again after the credit has been
loaded onto the card, the advance shall be deducted from the loaded credit. In this case, the
indicator shall display a warning message and also write to the card to ensure that the business is
notified of this warning. If water passes after the valve closure command, a water leak warning
shall be given, and this information shall be transferred to the system via the card.

The battery life in the prepayment unit shall be at least 5 years, assuming two readings per
day. The meter is designed to store the information in its memory in the event of battery depletion
or removal.

The battery shall be removable, rechargeable, and made of lithium, to be replaced only by
operating personnel. During battery replacement, the prepayment unit shall detect this and close
the valve, indicating unauthorised intervention. To ensure this can be tracked, the lock used on the
meter during battery replacement shall be removed and a new lock indicating the replacement has
been made shall be installed.

The battery level shall be continuously monitored via an electronic circuit. If the battery
level is insufficient to produce the voltage required for the system to operate, water flow shall be
shut-off.

The manufacturer shall inform the Authority of the standard and technical specifications of
the battery used and where it can be obtained during the replacement phase.

4.11.7. Communication unit

The communication unit shall be wireless to enable remote access and shall be wired and
modular in structure between the prepayment unit and the flow measurement unit, and shall
operate using the power supplied by the prepayment unit.

The communication unit shall operate using one of the following communication systems:
long-range, low-power consumption wireless LoRa (Class B two-way) or NB-10T. The specific
technical specifications shall indicate which communication technology shall be used, taking into
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account the communication infrastructure and terrain conditions in the area where the work is
carried out, in line with the opinion of the DSI Technology Department. The
contractor/manufacturer shall create the communication architecture in accordance with the
communication system specified in the specific technical specifications and submit it to the DSI
Technology Department for approval.

The communication unit shall have a GPS feature and shall be a female N-type connected,
4 dBi gain fibreglass GPS antenna.

If the LoRa communication system is used, the communication unit shall have an N-type
female connector, 2 dBi gain LoRa fibreglass antenna. The communication range for LoRa shall
be at least 10 km in unobstructed open areas. Communication shall be conducted on the EU 868
MHz ISM band, supporting a 125 kHz bandwidth and adjustable data communication velocity.
The LoRa communication system shall support the Adaptive Data Rate (ADR) feature.

A Network Gateway compatible with communication units capable of communicating with
at least 250 1Vs shall be established. For the highest meter reading performance in field conditions,
the Network Gateway shall have at least 256 MB of portable memory and 128 MB of DDR RAM.
The number of internal transmission canals on the Network Gateway shall be 8 upload and 1
download. The LoRa communication system shall be powered to the Network Gateway via 220
VAC, Power over Ethernet, or solar panel. The operating frequency shall be in the 863-870 MHz
range. Communication between the Network Gateway and the server shall be via current GSM
networks at a minimum of 4.5G.

If the loT communication system is used, the communication unit shall have a female N-
type connected GSM fibreglass antenna with 3 dBi gain. All updates can be provided via remote
connection.

The communication unit shall transfer data to the main server specified in the special
technical specifications and to the second server at the General Directorate for State Hydraulic
Works at specified intervals. A remote-control system shall be installed by the contractor to enable
the main server to control the IVs. No data shall be transferred to any point other than these two
servers. Commands sent by the remote-control system shall become active as soon as the data is
transmitted. This period shall not exceed 3 minutes.

The communication unit's active duration shall be at least 5 minutes, and this duration can
be remotely adjusted by the administration up to 10 minutes.

The communication unit shall transmit warning and penalty information generated in the
prepayment unit to the remote-control system, and commands such as open/close, warning/penalty
reset, etc., received from the remote-control system to the prepayment unit.

The communication unit shall transfer the following data obtained from the system to the
second server using the RESTful service communication method (Web API) via the HTTP
protocol, in accordance with the JSON data structure prepared by the DSI Technology

Department:

Farmer information : Name, surname, or Turkish ID number or user number
Parcel information : Plot/parcel or parcel ID (may be matched via the system)
Meter number : Meter number

Card information : Card information read by the prepaid unit

Activation : Date, time

Closing : date, time

Total flow rate :m3

Remaining credit :md

Instantaneous flow rate /s

Instantaneous pressure - bar

Temporary malfunction : date, time
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IV data shall be transferred hourly. Considering that an average of 3 out of 8 water users on
asingle IV branch shall irrigate daily and that the irrigation season averages 200 days/year, at least
7 days' worth of usage data can be stored on the prepayment unit.

The communication unit shall be triggered by entering the menu via the prepayment box,
ensuring that the communication unit sends data to the relevant servers. The output power shall be
adjustable and shall not exceed 20 dBm.

4.11.8. Water distribution programme

IV shall have a certain hardware and software to support the water distribution programme.

Data transferred from the IV shall be processed in the water distribution programme
prepared on the server. Additionally, the programme shall store the usage amount per card during
the irrigation season, land size, information on the type of crop planted, information on loss and
unauthorised usage, pressure information if there is a pressure sensor in the system, and fault
messages. Water user information for each IV shall be matched in the programme. Irrigation shall
not be possible with a card that is not matched to an 1V.

Authorisation for water usage can be granted based on backup, tertiary, etc. pipelines
according to the water distribution programme, and a time interval can be set for irrigation.
Irrigation shall not be possible from IVs that are not authorised for water usage. Farmers who do
not irrigate within the time interval specified in the water distribution programme may have their
water usage rights revoked. The amount of water permitted for the water user during the irrigation
season shall be determined, and no more than that amount shall be permitted.

Water allocation may be made according to the irrigation declaration submitted by the water
user, and no permission shall be granted for water usage exceeding the allocated amount, or a
different tariff may be applied.

Water usage shall be tracked on a per-water-user basis according to the tiered tariff studies.
If a water user has more than one plot of land within the irrigation area, the water usage data for
each plot shall be accessed separately.

IVs in irrigation sites shall be displayed geographically.

Water credit loads applied to 1Vs shall be transferred to the DSI SUTEM (Irrigation
Facilities Spatial Information System) application.

Queries, graphical analysis, and reporting related to 1V data within the programme shall be
possible. The programme shall be able to transfer data to external application files such as in MS
Excel and PDF formats.

An 8-hour theoretical and 16-hour practical training session shall be provided to explain the
system's use.

4.11.9. Low pressure cases

In irrigation sites where the operating pressure remains below 3 m, there is insufficient
pressure for the IV to operate; therefore, a gate valve shall be used instead of a shut-off unit, there
shall be no prepayment unit, and the flow measurement unit, communication unit, and storage
memory shall be combined.

This water control equipment shall be referred to as a metered gate valve.

412, UQ:R-ASQN-FG—lR-R-LGA:H-Q-N—MgER—(item text removed, heading retained to maintain numbering

sequence)

4.13. FLOW METER

4.13.1. General
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It is a water control equipment used to measure the flow rate in pipelines, operating
according to the electromagnetic field theory or ultrasonic principle, displaying the instantaneous
and total flow rate values of the water passing through it.

It shall comply with the TS EN ISO 4064 standard series for the operating pressure and
diameter specified in the special technical specifications.

If specified in the special technical specifications, the flow meter body shall be
manufactured from stainless steel (AISI 304L or AISI 316L).

The flow meter shall consist of a measuring unit, converter, display, data logger,
communication unit and connection cables.

When the flow meter is housed in a single body, the protection rating shall be 1P68
according to the TS EN 60529 standard.

When the flow meter's converter and indicator are wall-mountable types, the measuring
unit shall be IP68, the indicator and converter shall be at least IP67, and the converter's connection
to the flow meter shall meet IP68 requirements. The converter shall be connected to the flow meter
with a continuous cable without joints. The cable length between the measuring unit and the
converter shall be at least 5 metres. The cable between the measuring unit and the converter shall
be placed in a water-insulated plastic cable duct. The installation of the flow meter's cable
connection shall be carried out by the flow meter manufacturer or an authorised service provider.

The flow meter shall have an electromagnetic environment suitability class of E2 in
accordance with the Measuring Instruments Regulation.

The initial calibration of the flow meter shall be performed in an accredited laboratory and
shall be shipped to the site together with the calibration certificate. The sensors used in the flow
meter shall have a CE certificate. Subsequent calibrations of the flow meter may be performed in
an accredited laboratory or a laboratory deemed suitable by the Administration.

The Administration shall make its selection based on the flow meter error curve provided
by the manufacturer, and product acceptance shall be made by comparing the curve provided in
the flow meter's calibration certificate with the error curve.

Except for the clamp-on ultrasonic type, the flow meter shall be manufactured with double
flanges, and the flange dimensions shall comply with the TS EN 1092-1 or TS EN 1092-2 standard.

In case of installation on insulated pipelines, a grounding ring shall be manufactured before
and after the flow meter to prevent leakage and electrostatic charges. The grounding ring and
cables shall be shipped together with the flow meter. Connection holes suitable for the flanges
shall be drilled in the flanges for connecting the grounding cables to the flow meter flanges. The
continuity of the cathodic protection system shall be ensured.

Where the pipeline is protected by a cathodic protection system, the surfaces where the
steel anchor rods, nuts and washers used between the flow meter flange and the pipe flange come
into contact shall be insulated.

The maximum permissible measurement error of the flow meter shall be £1% for Q2 < Q
< Q4 and £3% for Q1 < Q < Q2, within the temperature range of 0,3°C to 30°C. The conversion
ratio, Q3/Qz, shall be at least 315 for DN < 500, at least 160 for 500 < DN < 700, at least 80 for
700 < DN < 1500, and at least 50 for DN > 1500. The ratios shall be Q2/Q1 = 1,6 and Q4/Q3 =
1,25.

The flow meter shall have a pipe-fullness sensor and a connection terminal capable of
issuing a warning signal when the pipe is not completely full. The converter shall have terminals
capable of receiving multiple alarm inputs.

The flow meter's electrode material shall be 1.4571 stainless steel (AISI 316Ti).

The flow meter shall be of the plug-and-play type. There shall be two separate memories
in the converter and measurement unit section, where calibration factors can be stored. When the
converter or sensor is replaced, the flow meter shall not need to be recalibrated.
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The flow profile accuracy shall be at least "U5-D3".

The flow meter shall be capable of bidirectional measurement (bidirectional, VWZ
method).

The flow meter shall store time-dependent flow values in its memory for at least one year.

The flow meter shall calculate and display the velocity of the water in each measurement
plane in metres per second (m/s).

The flow meter shall report the total flow rate for a specified time interval. Settings for
total flow rate, instantaneous flow rate, and positive/negative flow can be configured. Flow rate
units can be selected as I/s or m3h as required.

The flow meter shall be able to upload data at intervals specified by the user.

The flow meter's communication protocol shall be standard HART and 4-20 mA, pulse
current output. Additionally, it shall be able to communicate via MODBUS (RS232, RS432 and
RS485), WLAN, Ethernet 10/100 Mbps communication or USB communication protocol.

The data logger shall have at least one channel and a memory capacity of at least 4 MB. It
shall have a calendar system that takes leap years into account, with a monthly time deviation of
no more than +3 minutes.

The data recording interval shall be selectable in increments of 1, 5, 10, 15, 30, 60 minutes
and their multiples. As data is transferred, it shall be shifted down the data series and new data
shall be added without creating gaps.

The data logger shall be able to transmit recorded data remotely via the GSM system, either
automatically or manually, including time, instantaneous flow rate, velocity, level, total flow
values over 24 hours, and error messages. Data shall not be deleted from the recorder's memory;
when necessary, the same data can be transferred again by connecting directly to a laptop.
However, when the data recorder's memory is full, the first recording shall be automatically
deleted to allow new recordings. In any case, data records going back at least one year shall be
accessible.

All desired parameters and visible warnings can be monitored using the buttons on the
display. Access to unwanted parameters can be restricted with a password, and the flow values
measured on the display can be monitored graphically. The flow meter display shall have at least
two lines of 8 characters, be backlit, and have an LED screen that is easily readable in the dark
and in daylight.

Level, date, time, etc. adjustments can be made via the data logger without the need for an
additional device.

The flow meter can be remotely controlled via a modem or any network, and all operating
parameters can be controlled via a computer or remotely. In cases where reinstallation is necessary,
the data inside shall be transferred to any portable storage medium such as an SD card or USB
memory stick.

The modem shall use the latest GSM communication technologies, with a minimum of
4.5G for remote access. The modem, data logger, connection cables, antenna, and interface
hardware shall be provided with the flow meter.

The M2M data line shall be provided by the DSI Technology Department.

The modem shall be compatible with SIM cards from all GSM operators operating within
Turkiye and shall be ready for use with a plug-and-play approach.

SIM cards belonging to different GSM operators can be used on the same system.

The transfer of data stored in the data logger unit to the centre shall be carried out via APN
(Access Point Name) under DSI's corporate data line agreement. The modem shall remain
constantly connected to the APN and shall reconnect automatically without any intervention if the
connection is lost.

The data logger shall be fully integrated with the DSI GOZBIS (Observation Stations
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Information System) application, enabling data to be collected from field devices via a single
software and transferred to a relational database management system to form a single system.

The data logger shall transfer data to GOZBIS via Web API service communication in
accordance with the JSON data structure prepared by the DSI Technology Department.

The collected data can be retrieved collectively by the GOZBIS application based on the
maximum, minimum, and instantaneous values, as well as the time interval.

Data flow to GOZBIS can be performed continuously and automatically, including the
latest data.

In the event of a connection failure between GOZBIS and the data recorder or for technical
reasons, when data transfer is restarted, any previously unprocessed data shall be automatically
completed.

No other software that collects or displays data outside the GOZBIS application shall be
used.

The modem shall transmit data without making any changes to it. It shall not lower the
Session ID after data transmission.

GOZBIS shall collect data at intervals determined by the flow meter.

The necessary software and hardware infrastructure shall be established for flow meters
to be added to the system.

The modem shall continuously monitor GSM signal quality and signal level and shall
have a hardware reboot feature that cuts off/supplies power in case of any problems or within a
configurable time period. The modem shall have its own real-time clock.

A training programme comprising 8 hours of theoretical and 16 hours of practical
instruction shall be provided to explain the system's operation.

The user manual shall be in Turkish language.

4.13.2. Special provisions for electromagnetic flow meters

According to OIML R49, for flow meters, when the water velocity is between 0,50 m/s
and 10,00 m/s, the accuracy class shall be "Class 1", the temperature class shall be T50, and the
pressure loss shall be less than 0,25 bar.

The flow meter shall have the capability to measure in both directions.

The interior of the flow meter body shall be lined with hard rubber material compatible
with drinking water. If specified in the special technical specifications, a different body lining
material may be used.

4.13.3. Special provisions for flanged ultrasonic flow meters

According to OIML R49, for flow meters where the water velocity is between 1,00 m/s
and 10,00 m/s, the accuracy class shall be "Class 2", the temperature class shall be T50, and the
pressure loss shall be less than 0,16 bar.

The flow meter shall have an arrow indicating the flow direction.

4.13.4. Special provisions for clamp-on ultrasonic flow meters

It is a water control equipment used to measure the flow rate in pipelines, operating on
the ultrasonic principle, with sensors that can be clamped onto pipelines, displaying the
instantaneous and total flow rate values of the water passing through, not intended for permanent
installation, and requiring precision in installation conditions.

It shall be capable of measuring flow rates between 0,20 m/s and 10,00 m/s, with a
measurement accuracy of £1% and repeatability of lower than £5 %o..

The sensor mounts and sensor body shall be made of stainless steel (AISI 304). The power
supply shall be 100 V ~ 230 V AC.
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4.14. SLIDE GATE

A slide gate is a sheet-steel water control device used to shut-off the flow of water in
irrigation canals, diversion weirs, spillways and treatment plants.

The slide gate shall be designed in accordance with AWWA C561-14, DIN 19569-4,
BS7775 standards, taking into account stresses caused by bending, flexing, tensile and
compressive forces. The flexural/tensile safety factor shall be 2,0, and the bending/compressive
safety factor shall be 4,0. If specified in the special technical specifications, the slide gate shall be
of the rising stem type and operated by an actuator. Unless otherwise specified in the special
technical specifications, the opening/closing speed of gates equipped with an actuator shall be 0,20
+ 0,03 m/min.

Slide gates with a clear opening width greater than 1.200 mm shall use two drive shafts,
which shall operate with the same hand wheel or actuator.

A gearbox shall be used to drive manually operated slide gates. The handwheel shall be
one metre above floor level.

In rising stem slide gates, durable, smooth-surfaced transparent polycarbonate protective
tubes shall be installed to protect the stem threads. Permanent markings indicating the percentage
opening of the slide gates shall be made on the protective tube.

Frames, slides, flat bars, retainers and all metal components/materials shall be
manufactured from stainless steel (AISI 304L or AISI 316L) using sheet metal bending methods;
rolled profiles shall not be used.

In irrigation canals, diversion weirs and spillways; the frames, slides, flat bars, retainers
and all metal components/materials shall be manufactured from rolled S235JR steel sheet in
accordance with the TS EN 10025-2 standard. Materials other than stainless steel shall be coated
in accordance with the coating clause of the specification.

The thickness of the slide plate shall be at least 6 mm.

The operating stem shall be made of threaded 1.4021 stainless steel (AISI 420),
manufactured by the thread-rolling method. If an extension shaft is used, its material shall be the
same as the shaft material, it shall be connected to the shaft by means of bolts and nuts, and it shall
not be possible to loosen the connection in the opening/closing direction. It shall be supported
against bending moments.

The drive shaft nut and drive shaft guide shall be manufactured from bronze (CuSn10 or
CuSn12) material.

Adjustable guides made of polyoxymethylene (POM) material shall be installed on the
frame to reduce the friction on the slide; there shall be no metal-to-metal sliding contact.

The surfaces of the frame that come into contact with the slide gate shall be equipped with
Neoprene or EPDM gaskets with high UV resistance. The permissible leakage value shall be a
maximum of 0,10 litres/minute/m along the entire frame and a maximum of 0,05 litres/minute at
a single point.

The seal between the frame and the wall shall be achieved using an EPDM gasket.

4.15. COUPLING ELEMENTS
4.15.1 Angled Flexible Coupling
The angled flexible coupling is a water control equipment used to connect pipes, allowing

for misalignment between axes, angular deviation, and expansion/contraction due to various
reasons in pipelines.
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The angled flexible coupling shall consist of two connection flanges for the inlet and outlet
pipes, a body, two sealing gasket fixing flanges, two sealing elements, bolts, nuts and washers
(Figure 1).

The two connection flanges of the coupling shall be compatible with the inlet and outlet
pipe flanges.

The inner diameter of the sealing gasket mounting flange shall be larger than the pipe outer
diameter, and there shall be two gaskets, one at each end of the body (inlet and outlet). An EPDM
gasket shall be provided at each end of the body (inlet and outlet) to ensure sealing.

The sealing surfaces shall be machined with a maximum surface quality of N9 (6,3 pum) in
accordance with the TS 2040 EN 1SO 1302 standard.

The main dimensions of the coupling shall comply with the technical drawings and
specified dimensions and tolerances, and the flange manufacturing dimensions and tolerances
shall comply with the TS EN 1092-2 standard.

The coupling shall be manufactured as a full-bore type, with no reduction in diameter
inside, and shall be manufactured to be suitable for bidirectional flow and operation in any
position.

Galvanised steel bolts, anchor rod, nuts and washers with a minimum strength class of 8.8
shall be used on the coupling.

The coupling shall be manufactured to allow longitudinal movement of £ 25 mm and
angular movement of up to 10 degrees in any direction, depending on the nominal diameter.

4.15.2 Expansion Joint

The expansion joint is a water control equipment used to compensate for longitudinal
expansion/contraction in pipelines caused by temperature changes or external loads, thereby
ensuring no-leakage (Figure 2).

+
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| | |
Figure-2: Example of an Expansion Joint
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Expansion joints shall consist of a double-flanged outer body, a single-flanged inner
body, a sealing gland pressure flange, a sealing element, bolts, nuts, and washers.

The expansion joint flange shall be compatible with the inlet and outlet pipe flanges.

Sealing surfaces shall be machined with a maximum surface quality of N9 (6,3 pm) in
accordance with TS 2040 EN ISO 1302 standard. On the surface, at least 2 mm thick stainless-
steel cladding shall be applied over a length equal to the sum of the minimum longitudinal packing
length and the expansion length, followed by surface treatment after full stainless steel filling
welding on both sides.

Sealing shall be provided by a PTFE-based, braided packing.

There shall be at least 4 pull-out bolts placed coaxially on the packing pressure flange for
the purpose of removing this flange and replacing the packing.

The main dimensions of the expansion joint shall comply with the technical drawings and
specified dimensions and tolerances, and the flange manufacturing dimensions and tolerances
shall comply with the TS EN 1092-2 standard.

The expansion joint shall be manufactured to be suitable for bidirectional flow and
operation in any position.

Galvanised steel bolts, anchor rods, nuts and washers with a minimum strength class of
8.8 shall be used on the expansion joint.

The expansion joint shall be manufactured to allow longitudinal movement between 20~
200 mm, depending on the nominal diameter.

4.15.3 Flange Adaptor
The flange adaptor is a water control equipment used to connect a pipe without a flange
to a flanged pipe or element in pipelines, allowing for longitudinal distance adjustment (Figure 3).

A V!k I L A | A
Figure-3: Example of a flange adaptor

The flange adaptor shall consist of a single flanged body (1), a sealing flange (2), a sealing
element (5), an anchor rod, a nut, and washers.

The flange adaptor shall be manufactured to be suitable for bidirectional flow and
operation in any position.

The main dimensions of the flange adaptor shall comply with the technical drawings and
specified dimensional tolerances, and the flange dimensions and tolerances shall comply with the
TS EN 1092-2 standard.

The flange adaptor shall be manufactured as a full-bore type, allowing longitudinal
movement between 20 and 100 mm depending on the nominal diameter.

Galvanised steel bolts, anchor rods, nuts, and washers with a minimum strength class of
8.8 shall be used on the flange adaptor.
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4.15.4 Repair Clamp
The repair clamp is a water control equipment used for repair work on pipelines due to
issues such as perforation or leakage (Figure 4).

Figure-4: Repair clamp

The repair clamp shall consist of a body, body-integrated connection parts, a sealing
element, bolts, nuts, and washers.

The repair clamp shall be rated for at least PN16, corresponding to the next higher nominal
pressure of the pipe to be repaired.

The body gasket shall be manufactured as a single piece for all diameters, the gasket
surfaces shall be smooth and homogeneous, resistant to impacts and crushing caused by high
pressure, and the wall thickness shall be at least 5 mm for the smallest diameter.

The shape of the body sealing materials, the sealing parts of the gasket, the number of O-
rings, the number of channels, the number of sealing lips and similar design features shall be
determined by the manufacturer.

The body and body joint elements shall be manufactured from stainless steel (AISI 304L
or AISI 316L). The stainless-steel sheet used in the manufacture of the body material shall be
laminated and certified.

The body sheet thickness shall be at least 1,2 mm for DN63 ~ DN200, at least 1,5 mm for
DN225 ~ DN400, at least 1,8 mm for DN425 ~ DN700, and at least 2,0 mm for DN700 and above.

The body width shall be at least 200 mm for DN63 ~ DN200, at least 300 mm for DN225
~ DN400, at least 400 mm for DN425 ~ DN700, and at least 420 mm for DN700 and above.

The repair clamp shall be manufactured in 2 or 3 pieces depending on the diameter.

HDPE pipe clamps shall be designed to prevent any longitudinal movement of the pipes
and maintain their leakage-proof by means of special pipe holders located on both sides of the
sleeve under pressure.

The connection joints with the body, side plates and plate-bolt welds shall be made using
argon TIG (Tungsten-Inert Gas) welding, and the bolt welds shall be double-sided.

The bolts shall be coated with Teflon as a precaution against twisting, crushing and
welding.

Repair clamp sets shall be capable of being installed smoothly and without the need for
additional equipment in the diameters and dimensions requested by the Administration.

The repair clamp shall operate without leakage at temperatures between -30°C ~ 80°C.

When used in steel pipelines, the repair clamp shall be designed not to impair the cathodic
protection conductivity of the pipeline.

The bolts causing tension in the body plate shall have six-sided recessed sockets, and the
threaded portion of the tensioning bolt attachments shall be opened onto the tensioning shaft to
allow for one-sided tensioning.

The repair clamp shall be designed to be fully leak-tight, capable of connecting two pipes
at an angle of up to 5 degrees, and suitable for rotating 360 degrees around the pipe. It shall tolerate
ovalisation not exceeding 2% of the pipe diameter.
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The body plate shall be designed to prevent the sealing gasket from protruding from the
gasket base due to internal pressure.

The body and connecting elements shall be free of burrs resulting from the manufacturing
process, and there shall be no manufacturing defects on the surfaces.

4.15.5 Dismantling Joint

The pressure flange shall be made of ductile (spheroidal) cast iron EN-GJS-400-15 (GGG-
40) or EN-GJS-500-14 (GGG-50) in accordance with the TS EN 1563 standard, and GP 240 GH
cast steel (GS C-25) or hot-rolled steel products of at least St37 (S235JR) quality in accordance
with the TS EN 10025 standard.

Sealing shall be provided by a gasket, and the gasket contact surface of the removable part
shall be treated to a maximum surface quality of N9 (6,3 um) in accordance with the TS 2040 EN
ISO 1302 standard.

The dismantling joint shall be manufactured to be fully passable, suitable for bidirectional flow
and operation in any position.

The dismantling joint shall be manufactured with dual flanges.

The main dimensions of the dismantling joint shall comply with the technical drawings and the
dimensional tolerances specified in the standards, and the flanges shall comply with the TS EN 1092-
2 and TS EN 1092-1 standards.

In the dismantling joint, galvanised steel bolts, nuts and washers with a strength class of 8.8,
corresponding to the bolt diameters for flange holes in the TS EN 1092-2 and TS EN 1092- 1 standards,
shall be used.

The bolts on the dismantling joint shall be full length and equal to the number of flange holes;
they shall be shipped to the site assembled with five nuts and washers per bolt. Protective caps made
of hard plastic shall be fitted to both ends to prevent damage to the bolt threads.

The movement range of the dismantling joint shall be £ 25 mm and it shall be shipped set to
zero (0).

The flow direction shall be embossed on the outer body of the dismantling joint and the flow
direction shall be from the inner part to the outer part.

4.16. ELECTRIC ACTUATOR

This actuator is designed in accordance with the TS EN 15714-2 standard to operate water
control equipment at the desired torque value and duration, either proportionally or in an open/closed
manner.

The water control equipment manufacturer shall select the actuator and shall be directly
responsible for any operational issues.

The actuator unit's coating colour shall be determined by the manufacturer. The actuator unit
shall be powered by 400 V, 50 Hz AC.

The electric motor shall be specially designed for the operation of the water control equipment
— actuator unit, which requires high starting torque, low stall torque, and low running torque.

The electric motor shall be non-ventilated, of the totally enclosed type (TENV), and shall be
completely isolated from the oil-filled gear section of the drive, allowing the motor to be replaced
without losing any oil, regardless of the mounting position.

The insulation of the electric motor stator windings shall comply with the IEC 85 Class F (155
°C) standard, and the electric motor shall be protected by three thermal switches embedded in the motor
windings.

There shall be two limit switches for the open and closed positions. If specified in the special
technical specifications, limit switches can also be added in different positions.

It shall be suitable for operation in any mounting position and shall be able to rotate 360 degrees
with 90-degree movements without damaging the connections.
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The control unit shall have the following features:
*  Open - Stop — Close — Reset buttons,
*  Alockable selector switch for Local — Off — Remote Control positions,
» LED lights indicating open/closed positions and providing warnings in case of faults.

Torque and limit settings can be adjusted via the control unit or display without requiring
special tools or equipment.

Laptops or handheld computers can be connected to the control unit, and settings and control
operations can be performed via the computer.

The settings, control, and information menus on the display shall be in Turkish.

If specified in the special technical specifications, it shall support one of the protocols such as
HART, Modbus, Profibus, etc., with PLC or DCS automation communication systems.

The protection rating shall be IP68 according to the TS EN 60529 standard, and all moving
connections shall be sealed with radial seals and O-rings. It shall be designed to remain hot-dipped in
at least three metres of water for 96 hours and perform at least ten operations during this period.

Power, control, and data connections shall be designed by the manufacturer to be easily
removable/installable without disassembling the drive and its components.

It shall feature a mechanical locking mechanism to prevent unauthorised access by
unauthorised persons.

Manufacturer of the water control equipment shall verify with calculations that the actuator’s
operating position, torque value, and desired opening/ closing time are suitable for the water
control equipment to be installed, submit this information to the Administration in the "Actuator
Information Form" in accordance with Annex B of the TS EN 15714-2 standard, and the
Administration shall make its selection accordingly.

There shall be two torque switches, one for opening and one for closing, for torque
adjustment and protection against excessive torque values. These shall be independently
adjustable, and the torque value shall be readable on the gauge.

The roller bearings shall be self-lubricating and shall not require maintenance or repair. The
gearbox shall be filled with sufficient oil and shall not require oil changes.

Condensation forming inside the actuator shall be prevented by non-chemical methods such
as a heater or air-conditioning device suitable for continuous operation.

A handwheel shall be provided for manual operation and shall be of a suitable size to easily
move the actuator output shaft. The handwheel can be engaged with a simple system and shall
automatically disengage when power is supplied to the electric motor.

A Turkish operating manual shall be provided with the drive unit. It shall be shipped to the
site with the "Drive Unit Information Form".

The drive manufacturer shall provide technical service in Tirkiye and shall supply spare
parts for a minimum period of 10 years.

For proportional actuators:

It shall be designed to operate the opening/closing movement of the water control equipment
proportionally or open/closed in 1% increments and shall have an electronic position transmitter
with 4-20 mA input and output.

The electric motor shall have S4 duty cycle according to TS EN IEC 60034-1 standard and
"Class C" modulated according to TS EN 15714-2 standard.

The actuator shall have a control unit with control buttons, a selector switch, a control panel,
and information/warning lights.

For open/closed actuators:
It shall be designed to stop at the fully open and fully closed positions of the water control
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equipment.

The electric motor shall be of type S2 duty operation according to the TS EN IEC 60034-1
standard and shall be Class A according to the TS EN 15714-2 standard.

The actuator shall have a control unit with control buttons, a selector switch, an indicator,
and information/warning lights.

417. FILTER

4.17.1. General

This system uses multiple filters operating in rotation to protect pipelines and water control
equipment from damage caused by solid particles in the water.

The filter system's type, filtration rating, flow rate, pressure class, and all pipe diameters
shall comply with the specific technical specifications.

The filters in the system shall be of a self-cleaning type, depending on the pressure
difference between the inlet and outlet or time-controlled, and the flow shall not be interrupted
during cleaning.

There shall be no bypass line that could allow water to pass through the system without
being filtered.

Unless otherwise specified in the special technical specifications, the filtration rating shall
be within the range of 200 to 2.000 um, as specified in the project.

The control unit shall be PLC-equipped. The PLC model and number of modules shall be
determined by increasing the number of analogue and digital inputs/outputs by 20% based on the
number of filters, taking future needs into account. The PLC system shall be compatible with the
communication system specified in the special technical specifications.

The electric motor and control panel shall have an IP67 protection rating.

At least 4 filters shall be managed via the control panel, which complies with the TS EN
61439 standard series. The panel cover shall feature a management display measuring at least
20x15 cm, showing the hydraulic operating principle, equipment locations, and control,
monitoring, warning buttons and lights. The system can be controlled and warnings monitored via
the indicator.

The control unit cover shall include at least the following control, monitoring, and warning
system:

« Filter system operational (green LED light),

* Fine screen backwashing (yellow LED light),

» Coarse screen backwashing (yellow LED light),

» Fault warning (red LED light; shall provide an audible and visual warning if the filters fail
to perform filtration for any reason, or if backwashing occurs too frequently or continuously)

+ Fine screen manual backwash switch,

» Coarse screen manual backwash switch,

» System test key,

« Emergency stop switch.

The filter manufacturer shall have test rigs demonstrating that the filter body is leak-tight,

durable, and meets the filtration ratings declared.

4.17.2. Pressurized backwashing filter
The filter body shall be made of hot-rolled steel of at least St37 (S235JR) quality in
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accordance with the TS EN 10025 standard and shall be cylindrical in shape in accordance with
the Pressure Vessels Regulation. The body wall thickness shall be at least 4 mm. The body wall
thickness calculation shall be submitted with the project. The dome shall be manufactured tori-
spherically in accordance with DIN 28011 and DIN 28015 standards.

Flanges shall comply with the TS EN 1092-1 standard.

Filter screens, backwash water collection pipe, and metal parts in contact with water inside
the filter shall be made of stainless steel (AIS1 304L). The suction head on the collection pipe shall
be made of material suitable for drinking water.

The outermost layer of the filter screen shall have a rectangular cross-section.

In systems with a filtration rating of 400 um and below, at least a 4-layer woven wire mesh
shall be used. If the filter cleaning mechanism uses a scraper brush or slide, a triangular cross-
section wire mesh (wedge wire) may also be used.

In systems with filtration rating of 200 um and above, the water consumed by each filter
for backwashing shall not exceed 1% of that filter’s rated filtration flow rate.

The number of filters and the mesh area calculation for each filter shall be provided with
the projects. The total aperture area of a filter’s fine mesh shall be at least four times the filter inlet
cross-sectional area.

Coarse and fine screen backwashing systems shall operate independently of each other.

When the operating pressure is between 2 and 8 bar, the coarse screen backwash system
shall be electrically motorised or hydraulically controlled, and the fine screen backwash system
shall be hydraulically controlled or electrically motorised.

When the operating pressure is less than 2 bar or greater than 8 bar, the coarse and fine
screen backwash systems shall be electrically controlled.

The coarse and fine screen backwashing process shall start when the pressure difference
on both sides of each screen reaches the desired value. The clean filter headloss shall be between
0,2 and 0,5 bar.

The backwash water collection pipe, cleaning suction head, brush, slide, etc. shall be
designed to clean the entire inner surface of the screen.

The backwashing process shall be completed in a maximum of 30 seconds, depending on
the operating pressure.

4.17.3. Drum filter

This system consists of a drum formed by bending a perforated sheet into a cylindrical
shape, which rotates around its own centre to filter the water. The drum filter shall be used in cases
where water is drawn from an open canal into piped networks, with an operating pressure of at
least 0,2 bar.

The entire filter assembly, including the carrier frame, shall be manufactured from at least
1.4307 stainless steel (AISI 304L). The drain pipes inside the filter shall be stainless steel, while
the external drain pipes shall comply with the DSI High-Density Polyethylene (HDPE) Pipes
General Technical Specification.

Flanges shall comply with the TS EN 1092-1 standard.

The ovality of the drum shall be no more than + 0,2% of the drum nominal diameter.

The strength calculation for the drum filter shall be based on the water volume it carries
and the filtration rating when at least 70% full, and the required number of layers for the filter
shall be determined so as not to exceed the tolerance given for ovality. The filter shall consist of
at least 3 layers in all cases.

The drum filter screen shall be protected against external influences and interventions, shall
allow for cleaning of the inner surface of the screen, and shall be housed in a protective cover
made of the same material as the filter body.
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The layer serving as the carrier on the inner surface of the drum filter shall have a minimum
wall thickness of 2 mm.

All stainless-steel components shall undergo chemical cleaning followed by glass bead
blasting.

It shall have a self-cleaning backwashing principle.

The drum rotation shall be driven by an electric motor/gearbox, and the backwashing
process shall be performed by a water pump.

Water taken from the loading reservoir at the end of the open canal shall enter from the
front of the drum, be filtered through the screen, and pass into the clean water reservoir. The clean
filter headloss shall be between 0 and 0,01 bar.

The drive system shall be designed so that it does not come into contact with water, shall
be combined with a gearbox capable of reaching a maximum rotation speed of 8 revolutions per
minute, and the electric motor driving the gearbox shall be controlled by a frequency converter.

Filtration shall occur on at least 70% of the drum surface. When the difference between
the inlet and outlet water levels of the drum reaches the desired value, the backwashing process
shall begin. When the dirty surface reaches the top due to the rotational movement, it shall be
cleaned with filtered pressurised water. Solid particles and other contaminants shall be discharged
through a collection canal extending along the drum axis.

The drum shall be easily replaceable without removing the supports.

The drum motor and backwash pump shall be controllable by the level control system.

The pump used in the backwash process shall operate at a minimum pressure of 4 bar. A
100 um filter shall be used in the pump discharge line to prevent clogging of the backwash nozzles.
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5. LABELLING, PACKAGING, STORAGE, ASSEMBLY

5.1. LABELLING

Labelling shall be written in uppercase letters in Turkish.

Permanent labelling shall be affixed to the water control equipment in an embossed format
and/or on a metal label that shall not detach during transport, installation, operation, or
maintenance for a period of 50 years, and shall be legible to the naked eye from a distance of 1
metre.

The following embossed labelling shall be present on valves with a nominal diameter of
DN100 and above:

1. DSI emblem; 4 units horizontal, 3 units vertical, with a height of "0,2xDN" for DN <
1500 and 30 cm for DN > 1500.
Manufacturer's logo (smaller than the DSI emblem),
Flow direction (excluding gate valve and 1V),
Pressure class (PN),
Nominal diameter (DN),
Casting batch number,
Material abbreviation (e.g., EN GJS-400-15, GS-C 25, etc.).
The above information shall be written on a metal label on valves with a nominal diameter
smaller than DN100 and shall be affixed in such a way that the metal label cannot be removed.

Noak~own

The metal label on the valve (excluding IV) shall bear the following labelling:
Serial number,

Year of manufacture,

Valve standard,

Coating quality (C5/Im3+ UV),

Valve closing torque value (Nm).

agbkrown -

The metal label on the IV shall bear the following markings:

1. Serial number (all components connected by flanges shall bear the same number to
prevent mix-ups),

2. Year of manufacture,
Valve standard,
Coating quality (C5/Im3+ UV),
Outlet pressure (bar),
Nominal flow rate of the flow restrictor (litres per second),
Pressure difference at which the flow restrictor operates (bar),
Closing time (seconds).

O N Ok~ W

The body of the meter to be connected to the IV via a flange shall bear the following
raised markings:
1. Flow direction,
Pressure class (PN),
Nominal diameter (DN),
Casting batch number,
Material designation (e.g., EN GJS-400-15, GS-C 25, etc.).

abkrwn

45



©CooNOO AWM R

system:
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The following markings shall be present on the metal label on the flow meter/meter:
Manufacturer's name,

Year of manufacture,

Product serial number,

Conversion (Q3/Q:) ratio,

Maximum permissible working pressure,

Operating position indicator (Y for horizontal, D for vertical),

Pressure loss (bar),

Meter class (Class 2, etc.),

Meter protection class (IP68, etc.).

The following markings shall be present on the metal label of the control valve's control

Operating pressure range (bar),
Operating pressure accuracy (bar).

The metal label on the gearbox shall bear the following markings:
Gearbox type,

Maximum output torque value of the gearbox (Nm),

Maximum input torque value of the gearbox (Nm),

Gearbox reduction (conversion) ratio,

Year of manufacture,

Gearbox protection rating (IP 68, etc.),

Coating quality (C5/Im3+ UV).

The following markings, in accordance with the TS EN 19 standard, shall be present on

the coupling elements (excluding repair clamps):

1.

Nooabkown
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Manufacturer's name,

Year of manufacture,

Product serial number,

Casting batch number,

Pressure class (PN),

Nominal diameter (DN),

Material designation (EN GJS-400-15, GS-C 25, etc.).

The repair clamp shall bear the following labels:

DSI emblem (4 units horizontal, 3 units vertical, with a height of "0,2xDN" mm),
Manufacturer's logo (smaller than the DSI emblem),

Product serial number,

Pressure class (PN),

Nominal diameter (DN),

Material designation,

Gasket type,

Tightening torque value (Nm),

Date of manufacture.
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The following markings shall be present on the metal label on the filter:
DSi emblem (4 units horizontal, 3 units vertical, with a height of "0,2xDN" mm),
Manufacturer's logo (smaller than the DSI emblem),

Name of the authorised representative based in Tirkiye,

Material designation (e.g., AISI 304L),

Year of manufacture,

Product serial number,

Operating pressure (bar),

Pressure difference range (bar),

Pressure drop (bar),

0. Filtration rating (um).

ROoo~NoOR~WNE

The following markings shall be present on the actuator’s metal label:

DSI emblem (4 units horizontal, 3 units vertical, with a height of "0,2xDN" mm),
Manufacturer's logo (smaller than the DSI emblem),

Product serial number,

Maximum output torque value (Nm),

Nominal output torque value (Nm),

Manufacturing standard number,

Protection rating (IP 68, etc.),

Date of manufacture.

Nk~ E

Markings on metal labels and the body shall also be readable via a QR code on the metal
label. If the body is a single piece, the markings on the metal label may be consolidated onto a
single label.

52. PACKAGING

Water control equipment shall be packaged with adequate support to prevent damage to
their paint and coatings and to avoid deformation during transport.

Water control equipment with a nominal diameter of DN100 and smaller shall be
transported in wooden crates, with the spaces filled with polystyrene or other suitable material, so
that they do not touch each other or move during transport.

Water control equipment shall be wrapped in heavy-duty plastic sheeting to ensure no
exposed areas remain during transport, and measures shall be taken to prevent dust ingress.

Items not transported in wooden crates shall be transported on wooden pallets.

During transport, the DSI emblem shall be affixed to the crate or plastic sheeting, at a
height of no less than half the height of the packaging. In addition, a label indicating the contents
of the packaging shall be affixed to the packaging.

53. TRANSPORTATION AND STORAGE

Water control equipment shall be loaded at the factory, transported, unloaded at the
construction site, and stored in a way that their packaging integrity shall not be compromised.

Chains or steel cables shall not be used during loading and unloading.

The storage area shall be levelled and cleared of sharp-edged gravel and rocks, and muddy
ground shall be improved and dried.

Wooden crates shall be stacked no more than three high.

Water control equipment shall be grouped and stacked in the storage area.
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5.4. INSTALLATION ONSITE

The following points shall be noted during the installation of the water control equipment:

The distance between the product's protective structure and its side surfaces shall be at least
50 cm, and the distance to its top surface shall be at least 10 cm. The distance to the top surface
above the air valves shall be at least 30 cm. At least two @90 holes shall be drilled, one at the top
and one at the bottom, to provide ventilation between the two opposing walls of the protective
structure.

Maximum effort shall be put in to protect the product against any impact and damage.

The bolts, washers and nuts used in the assembly of the product shall be electro-galvanised.
Galvanised washers shall be used on both sides of the bolt to prevent damage to the coating.

The connecting pipes within the protective structure shall be supplied from the production
site factory-coated. The connecting pipes shall be made of steel sheet of at least P235TR1 quality.

The contractor shall install and assemble the product on site, make the necessary
connections and welds, clean it, and apply the final coat of paint to the pipes. The water control
equipment shall be installed in the location shown in the project, in a manner that is appropriate,
correct, safe, and secure.

Before welding the flange to the pipe, all surfaces to be welded shall be thoroughly cleaned
of slag, rust and other foreign matter using a wire brush, rasp or other methods. The contractor
shall take protective measures against rain, wind and water leakage during welding operations.
Welding shall not be carried out at temperatures below 5°C. If the weld is to be made in two or
more passes, the weld shall be cleaned with a wire brush or other methods after each pass, and
then the next passes shall be made. The contractor shall grind rough and protruding weld surfaces
to obtain a smooth surface so as not to reduce the flow cross-section of the water.

Particular attention shall be given in order to ensure that cover frames, guides and other
fixed metal components are fully and correctly positioned, and that control devices are mounted
at right angles to the covers and valves they control.

The water control equipment installed on site shall be visually inspected for any damage
or defects in the welds, bolt and nut connections, coated surfaces and other parts.

Dimensional controls shall be carried out prior to concreting.
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6. TESTS

The tests in this section shall be carried out to determine whether the product meets the
specifications required in the technical specification. The inspection and test/acceptance
committees shall not request the repetition of type tests other than those specified in the technical
specification and shall examine the results of the type test.

Test results and test conditions shall be recorded in the relevant Test Schedule annexed to
the specification.

6.1. TYPETEST

A type test is a test carried out to determine the product's compliance with the required
specifications on each DN, each PN, and each type of valve that verifies the manufacturing process
and design, in accordance with standards, at the DSI TAKK Department or an accredited
laboratory. Test results shall be documented.

The type test may be conducted under the supervision of the DSI Conformity Assessment
Committee if requested by the manufacturer. In this case, type tests shall be conducted for three
different diameters determined by the committee, and the Certificate of Conformity issued by the
committee shall serve as the type test certificate.

Other type tests related to the TS EN 1074 series not included in this specification shall be
conducted.

6.1.1. Flow coefficient verification test

The headloss of butterfly and check valves shall be measured according to the TS EN 1267
standard, and the flow coefficient (Kv) value shall be calculated based on the opening ratio. The
declared (Kv) value shall be verified using the curves obtained from the analysis performed with
appropriate engineering software. This value found shall be the same as the value declared by the
manufacturer, and the deviation in the verification test result shall not exceed + 10%.

6.1.2. Coating tests

According to the TS EN ISO 9227 standard, no deterioration shall occur in the coating
after a 4.000-hour salt spray test at a 5% concentration.

A QUV test shall be conducted for 2.000 hours in accordance with the ASTM D-4587
standard, and there shall be no deterioration in the coating at the end of the test.

Hardness measurement on the coating surface shall be performed using a Buchholz cutter
in accordance with the TS 6037 EN 1SO 2815 standard. The measured value shall not be less than
80 HB (Hardness Buchholz). After this test, a holiday test shall be applied.

In line with the DIN 30677-2 standard, the corrosion creep length in the coating shall be
less than 10 mm at 23 + 2°C over 30 days; and less than 15 mm at 65 + 2°C over 2 days.

According to DIN 30677-2 standard, the elongation of the coating without breakage shall
be greater than 6%.

A test shall be carried out on a test plate coated with the same material and thickness as the
coating by dropping, in a vertical direction from a height of 1 m, a 500 g steel body whose front
face is a 25 mm diameter, 58-66 HRC hardened sphere, 30 times. The distance between each drop
point shall not be less than 30 mm. After each drop, a holiday test (electrical resistance > 4 V/um
AC) shall be performed, and no electrical arcing shall be observed on the surface contacted by the
brushes, nor shall the device alarm.

The coating material shall be scratched with a pencil of hardness between 6B and 8H at an
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angle of 45° under a load of 2,6 kg, in accordance with the TS EN ISO 1518-1 standard, followed
by a holiday test.

These properties of the coating material shall be documented by test results conducted by
the coating manufacturer at their own production facility or by accredited laboratories.

6.1.3. Internal pressure resistance and leak tightness test

The internal pressure resistance and leak tightness of the body and all parts under pressure
shall be tested in accordance with the TS EN 1074-1 standard. The valve ends shall be closed, the
shutoff element shall be partially opened, and the valve shall be filled with potable water at a
temperature of 5 to 40 °C and the air shall be evacuated. Pressurisation shall continue until 1,5 x
PN is reached. Once the test pressure is reached, pressurisation shall be stopped, and the measured
pressure value shall be maintained for at least 10 minutes after stopping. If there is no pressure
drop, leakage, sweating, swelling/deterioration etc. of the coating during this period, the test shall
be considered successful.

6.1.4. Pressure resistance test of the shutoff element

The internal pressure resistance of the shutoff element shall be tested in accordance with
the TS EN 1074-1 standard.

The shutoff element shall be closed, and the inlet side shall be filled with potable water at
a temperature of 5 to 40 °C according to the flow direction on the body, and the air shall be
evacuated. Pressurisation shall continue until 1,5 x PN pressure is reached, and the measured
pressure value shall be maintained for at least 10 minutes. If there are no defects such as leakage,
sweating, swelling/deterioration etc. of the coating on the surface of the shutoff element during
this period, the test shall be considered successful. If the test is successful, the gasket used in the
test shall be discarded, a new one shall be installed, and a leakage test shall be performed on the
shutoff element.

This test shall be performed for both sides in bidirectional flow valves.

In mechanically operated valves, shutoff shall be performed at the specified torque value.

6.1.5. Leak tightness test for the shutoff element

The leak tightness test of the shutoff element shall be performed in accordance with the TS
EN 1074-1 standard.

The shutoff element shall be closed, and the inlet side shall be filled with potable water at
a temperature of 5 to 40 °C according to the flow direction on the body, and the air shall be vented.
Pressurisation shall continue until a value of 1,1 x PN is reached; once the test pressure is reached,
pressurisation shall be stopped, and the measured pressure value after stopping shall be maintained
for at least 10 minutes. Pressurisation shall be reduced to 0,5 bar, pressurisation shall be stopped,
and the measured pressure value after stopping shall be maintained for at least 10 minutes. If there
is no pressure drop, leakage, sweating, swelling/deterioration etc. of the coating at the end of both
periods, the test shall be considered successful (Leakage rate A).

6.1.6. Bending resistance test

The bending resistance test for valves with DN500 and smaller shall be conducted using
an apparatus compliant with the TS EN 1074-1 standard.

The valve shall be connected between two pipes, which shall be supported on simple
supports. The distance between the support and the valve flange shall be at least 5DN, and the
length of the part outside the support shall be at most DN, with both ends of the pipes closed.
While the shutoff element is partially open, one end of the pipe shall be filled with potable water
at a temperature of 5 to 40 °C and the air shall be evacuated. Forces calculated in accordance with
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the TS EN 1074-1 standard shall be applied to the pipe at a distance of 5 cm on both sides of the
valve flange. The shutoff element shall be closed at the specified torque value, and the pipe on the
upstream side of the valve flow direction shall be pressurised. Pressurisation shall continue until 1,5 x
PN pressure is reached. Once the test pressure is reached, pressurisation shall be stopped, and the
measured pressure value shall be maintained for at least 10 minutes after stopping. During this period,
the test shall be considered successful if there is no pressure drop, leakage, condensation,
swelling/degradation etc. of the coating. The test shall be completed by removing the forces on the
pipe.

In bidirectional flow valves, the test shall be repeated by pressurising the pipe on the other
side.

6.1.7. 1V pressure regulator test

The test for the pressure regulator used in the 1V shall be conducted in accordance with the TS
EN 14267 standard.

When the inlet pressure is the nominal pressure of the valve, with the pressure regulator
installed, the outlet flow rate of the IV connected to the test rig shall be set to 5%, 25%, 50%, 75%,
100%, 75%, 50%, 25%, and 5% of the nominal flow rate (10 I/s). The outlet pressures shall be
measured for these 9 flow rate values, and a pressure-flow rate curve shall be plotted. The same
procedure shall be repeated for an inlet pressure equal to the outlet pressure specified in the special
technical specification plus 2 bar, and for an inlet pressure equal to the average of the pressure specified
in the special technical specification and the nominal pressure of the valve.

The performance curve of the pressure regulator shall be within the area between flow rates of
1,67 I/s - 10 I/s on the flow axis and pressures between the outlet pressure specified in the special
technical specifications and 1,1 times this pressure plus 0,5 bar on the pressure axis for each of the
above three curves.

The measurement accuracy of the flow meter used in the test shall be + 2%, and the
measurement accuracy of the manometer shall be + 1%.

6.1.8. 1V flow restrictor test

The flow restrictor used in the 1V shall be tested in accordance with the TS EN 14267 standard.
To perform this test, the pressure regulator shall be removed if present. This test shall also be
performed on each IV arm.

With the flow restrictor installed, the outlet pressure shall be the value specified in the special
technical specifications, and the inlet pressure of the IV connected to the test rig shall be: For PN10
IV, 5 bar; for PN16 1V, 10 bar; these values shall be increased by 2%, 25%, 50%, 75%, 100%, 75%,
50%, 25%, and 2%, and the outlet flow rates shall be measured for these 9 pressure values. and the
inlet-outlet pressure difference versus flow rate curve shall be plotted.

The flow restrictor's performance curve shall be within the range between 10 I/s - 12 I/s flow
rates on the flow axis and 1,25 bar - 5 bar pressure difference for PN10 IV and 2,5 bar - 10 bar pressure
difference for PN16 IV on the pressure axis.

The measurement accuracy of the flow meter used in the test shall be = 2%, and the
measurement accuracy of the manometer shall be + 1%.

6.1.9. IV water hammer test

The water hammer test on the 1V shall be conducted in accordance with TS EN 14267 standard,
with any pressure regulator and flow limiter deactivated if present.

The 1V, placed between a 500 m long DN100 steel pipe line and a tank with a 15 m water head
open to the atmosphere at one end, shall be in the open position when the velocity in the test pipeline
is stabilised at 2 £ 0,1 m/s. In this condition, the difference between the pressure measured at chainage
0+000 m and the pressure measured at chainage 0+500 m when the 1V is closed shall not exceed 2 bar.

Starting immediately before closure, pressure and flow measurements shall be taken 10 times
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per second throughout the closure period and for 60 seconds thereafter, and a curve shall be plotted
against time.

The water hammer curve shall remain within the area between the end of the closure time ~
the end of the subsequent 60 seconds on the time axis, and between 2 bar above ~ 2 bar below the
pressure at the start of closure on the pressure axis. Any IV whose curve lies outside this range shall
be considered to have failed the test.

The measurement accuracy of the flow meter used in the test shall be £ 2%, and the
measurement accuracy of the manometer shall be + 1%.

6.1.10. Endurance test for 1V shutoff element

With the pressure regulator and flow restrictor installed, if applicable, the 1V shall be fully
closed and opened at the outlet pressure specified in the special technical specifications, and the
change in flow rate over time shall be recorded. As soon as the shutoff begins, the flow rate shall
start to be restricted; at the end of the guaranteed closing time, the flow rate shall be completely
cut off; a 10-second wait shall follow; then it shall be fully opened; after full opening, a 10-second
wait shall follow; and the closure process shall start again. This cycle shall be repeated 5.000
times.

The flow rate-time curve for the first and last cycles shall be generated. The closing time
on both flow rate curves shall be equal to the guaranteed closing time within a tolerance of £2 s.
At the moment of full opening, the flow rate shall be between 10 I/s and 12 I/s. No leakage shall
be observed in the diaphragm at the end of the test. The IV meeting these conditions shall be
considered successful in the test.

The measurement accuracy of the flow meter used in the test shall be +2%, and the
measurement accuracy of the manometer shall be £1%.

6.1.11. Measuring the total headloss of the IV

This test shall be conducted in accordance with the TS EN 1267 standard. The difference
between the inlet and outlet pressures of the 1V, which constitutes the total headloss, shall not
exceed the values specified in this specification. Separate measurements shall be taken for the
following conditions:

Only in cases of opening/closing and flow measurement

In cases of closing, flow measurement and flow restriction

In cases of closing, flow measurement and pressure regulation

In cases of closing, flow measurement and restriction, pressure regulation.

6.1.12. Tests on the I'V’s flow measurement units
These tests shall be conducted in accordance with the TS EN 14267 standard.
The following tests shall be performed separately to determine the values required by the
specification and declared for the meter:
Test to determine the calibration curve for the declared flow rate values,
Durability test,
Accelerated fatigue test,
Solid particle resistance test,
Blockage test,
Mechanical class test,
Electromagnetic class test,
Determination of metrological characteristics.

6.1.13. Degree of protection verification test
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The degree of protection verification test shall be performed in accordance with TS EN
60529 standard, for the water control equipment with the gearbox, meter, prepayment unit, etc.
connections attached, for the flow meter individually, and the degree of protection shall be at least
IP 68.

However, for water control equipment with DN 500 and larger, the test shall be performed
only with a shaft fitted to the gearbox in accordance with the drive shaft specifications.

After being immersed in a tank for 3 hours with a water column of 3 metres above the
water control equipment, no water shall be visible inside the product when it is removed.

6.1.14. Tests on elastomer gasket material

In accordance with the TS EN 681-1 standard, the following tests shall be conducted on
EPDM rubber materials for each mixture, and documentation shall be provided to confirm
compliance with the required specifications:

Volume change in water and ozone resistance according to TS EN 681-1 standard,

Hardness and hardness change according to TS EN 1SO 48 standard,

Elongation at break, change in elongation at break, tensile strength, change in tensile
strength according to TS EN 1SO 37 standard,

Compression set test according to TS 4595 1SO 815 standard.

6.1.15. Air flow tests on air valve

Air valve (AV) tests shall be conducted in accordance with the TS EN 1074-4 standard.

The air flow test shall be conducted using a system that allows air at ambient temperature
to flow from inside to outside through a vertically mounted valve, without disassembling its
components. The temperature at the point where the air flow rate is measured shall be between 5
and 45°C. The isolating valve shall be opened to allow the flow to reach the measurement point.
The average air flow rate, pressure and temperature shall be measured; during the test, the air flow
rate shall not deviate by more than £ 4%, the air pressure by more than £ 5%, and the air
temperature by more than 2 °C. The isolating valve shall be closed, the average air flow rate shall
be calculated in m¥/h, and the test conditions and results shall be recorded. The process shall be
repeated in increments of 0,1 bar for air pressure differences between 0 and 0,9 bar.

The air flow test shall continue with a system that allows air at ambient temperature to
enter from outside through a valve mounted vertically, without disassembling its components. The
isolating valve shall be opened to allow the flow to reach the measurement point. The average air
flow rate, pressure and temperature shall be measured, and the air flow rate shall not deviate by
more than * 4%, the air pressure by + 5%, and the air temperature by + 2°C. The separation valve
shall be closed, the average air flow rate shall be calculated as normal m3/h, and the test conditions
and results shall be recorded. The process shall be repeated with 0,1 bar decreases in the air
pressure difference values between -0,6 and 0 bar.

From the results of the air flow tests, air flow rate and pressure difference curves shall be
created; the values read at 25%, 50% and 75% of the air flow rate on the curve shall not deviate
by more than £ 10% from the values given in the manufacturer's catalogue.

6.1.16. Air intake and discharge test on AV

This test shall be conducted in accordance with the TS EN 1074-4 standard.

The air intake and discharge test shall be performed by subjecting the valve to 250
consecutive filling and emptying cycles at pressures ranging from atmospheric pressure to PN.
The valve shall be fully opened and closed during the test.

The test shall be performed with water on a vertically mounted valve, without
disassembling its components. The test rig shall be filled with water up to the lowest point of the
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valve, and the first cycle shall commence after 10 seconds of air purging.

The water pressure inside the valve shall be increased to PN = 10% and held for at least 2
minutes. Water shall be discharged until the float is free, and the second cycle shall begin by
refilling with water.

The same process shall be repeated for 250 cycles, and the test shall be terminated if
leakage is detected during this process. At the end of 250 cycles, the "Internal pressure resistance
and leak tightness test" and the "Leak tightness test for the shutoff element" shall be performed.

The valve that successfully passes these tests shall be deemed suitable.

6.1.17. Air release test on AV

This test shall be conducted in accordance with the TS EN 1074-4 standard.

The air release test shall be performed on a vertically mounted valve under a hydraulic
pressure equal to at least PN without the disassembling its components. The valve shall be
subjected to 2500 consecutive air release cycles, either by continuously injecting air into the
system or by cyclic air injection.

At the end of 2500 cycles, the "Internal pressure resistance and leak tightness test” and the
"Leak tightness test for the shutoff element " shall be performed.

The valve that successfully passes these tests shall be deemed suitable.

6.1.18. Long-term opening test on AV

This test shall be conducted in accordance with the TS EN 1074-4 standard.

The long-term opening test shall be performed on a vertically mounted valve at a water
temperature of 45 to 50°C for a period of 5 days under a hydraulic pressure equal to or greater
than the nominal pressure (PN), without disassembling the components.

Upon removal of the pressure, the "Internal pressure resistance and leak tightness test" and
the "Leak tightness test for the shutoff element” shall be performed.

A valve that successfully passes these tests shall be deemed suitable.

6.1.19. Tests on the basic characteristics of the vacuum relief valve

The tests on the vacuum relief valve shall be conducted in accordance with the TS EN
1074-4 standard.

The air flow test shall be continued on a vertically mounted valve with a system that allows
air at ambient temperature to enter from outside without disassembling its components. The
isolating valve shall be opened to allow the flow to reach the measurement point. The average air
flow rate, pressure and temperature shall be measured, and during the test, the air flow rate shall
not deviate by more than + 4%, the air pressure by * 5%, and the air temperature by + 2 °C. The
isolating valve shall be closed, the average air flow rate shall be calculated in normal m3/h, and
the test conditions and results shall be recorded. The process shall be repeated with 0,1 bar
decreases in the air pressure difference between -0,5 and 0 bar.

From the results of the air flow tests, air flow rate versus pressure difference curves shall
be created, and the values read at 25%, 50% and 75% of the air flow rate on the curve shall not
deviate by more than + 10% from the values given in the manufacturer's catalogue.

6.1.20. Resistance to disinfection products
This test shall be conducted in accordance with TS EN 1074-1 and TS EN 805 standards.
The valve tips shall be closed, the shut-off element shall be partially opened, the valve shall
be filled with an aqueous solution of NaClO or CaClO: containing 50 mg/l of active chlorine at
ambient temperature, and the air shall be discharged. After the valve is kept in this condition for
48 hours, it shall be drained, and there shall be no deterioration in the valve components.
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A "Leak tightness test for the shut-off element” shall be performed, and the test results
shall demonstrate that the valve is leak-tight.

6.1.21. Flow characteristics determination test on control valve pressure stabiliser

This test shall be conducted in accordance with the TS EN 1074-5 standard.

Under the constant inlet pressure specified in the special technical specification, the inlet
flow rate of the control valve connected to the test rig shall be set to 5%, 25%, 50%, 75% and
100%, and the outlet pressures for these five flow rate values shall be measured, and an outlet
pressure-flow rate curve shall be plotted.

The outlet pressure declared by the manufacturer shall be the projection on the pressure
axis of the curve for the minimum and maximum flow rate values.

The measurement accuracy of the flow meter used in the test shall be +2%, and the
measurement accuracy of the manometer shall be £1%.

6.1.22. Flow characteristics determination test on control valve flow rate stabiliser

The inlet pressure specified in the special technical specifications for the control valve
connected to the test setup shall be increased by 5%, 25%, 50%, 75%, and 100%, and the outlet
flow rates and outlet pressure shall be measured for these five pressure values, and the inlet-outlet
pressure difference versus flow rate curve shall be plotted.

Pressure differences exceeding the pressure difference specified in the special technical
specifications shall not be considered. The flow rate declared by the manufacturer shall be the
projection on the flow rate axis of the curve for the minimum and maximum values of the pressure
difference.

The measurement accuracy of the flow meter used in the test shall be +2%, and the
measurement accuracy of the manometer shall be £1%.

6.1.23. Maximum torque test for operation and leakage prevention

Mechanically operated valves can be opened, closed and kept leakage-proof by applying
moments compatible with the operating elements (lever, handwheel, operating key). To confirm
this feature, the measured moment for the shut-off valves subjected to the test shall not exceed the
maximum operating torque (MOT).

For valves intended to be operated electrically, hydraulically, or pneumatically, the MOT
shall be specified by the manufacturer.

According to the TS EN 12570 standard, where F is the maximum hand force required
for operation (250 N), D is the handwheel diameter (m), and L is the lever arm length (m), the
calculation shall be as follows;

If a handwheel is used, MOT = 0,5.F.D (Nm)

If operated by a lever, MOT = F x L (Nm)

For valves without an operating element or operated with a T-handle: MOT = 125 Nm
for butterfly valves, MOT = DN Nm for gate valves, MOT = (DN+60) Nm for gate valves operated
with a ring handle; MOT for other valves shall be specified by the manufacturer.

The test shall be performed at ambient temperature. While the valve is partially or fully
open, a relief valve shall be connected to the valve outlet flange and to the inlet of a hydrostatic
pressure source. The shutoff element and relief valve shall be partially opened, the body shall be
completely filled with water, and the air shall be vented.

The shutoff element shall be closed, and a torque equal to the MOT shall be applied.

The pressure shall be increased until it reaches PN, this pressure shall be maintained for
at least one minute, and the sealing surface of the shutoff element shall be checked.

The operating torque shall not exceed the MOT during valve opening and closing. The
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maximum torque required during the test shall be recorded and checked to ensure it does not
exceed the MOT.
The test shall be repeated in the same manner on the other side of the valve.

6.2. MANUFACTURING TEST

This is a test conducted by the manufacturer on the product at the manufacturing facility
during the production process to determine the product's compliance with the required
specifications.

6.3. EXPERIMENTS ON INSPECTION AND TESTING/ACCEPTANCE

These are tests conducted to determine the product's compliance with the specifications
outlined in the technical specifications and project.

Inspection and testing/acceptance procedures shall commence provided that the
manufacturer meets the conditions specified in Clause 3. During the inspection and
testing/acceptance procedures, the manufacturer's and contractor's technical personnel with
signing authority shall be present. Inspection and testing/acceptance procedures shall be carried
out provided that the quantity of water control equipment requested for inspection is not less than
the requested quantity and that its qualities are not different from those requested. If the above
conditions are not met, the inspection shall not be started, the situation shall be recorded in a report,
and the product shall not be accepted. This report shall be prepared in three copies to be given to
the manufacturer, the contractor, and the Administration.

Inspection and testing/acceptance procedures shall be carried out in accordance with the
relevant inspection and acceptance regulations annexed to the contract.

The following shall be submitted for inspection in a single lot: water control equipment
of the same type, actuators of the same type and with the same torque value, and all slide gates
and filters.

From each lot, the following number of samples shall be randomly selected based on the
total number of water control equipment comprising the lot:

Lot size (N) Number of samples (n) Acceptable number of defective
(units) (units) samples (ANDS)
2-15 2 0
16 - 25 3 0
26 -90 5 0
91-150 8 0
151-500 13 1
501 - 1200 20 1

If the result of any test performed on a sample is unsatisfactory, no further tests shall be
performed on that sample, and the sample shall be deemed defective.

If the number of defective samples identified as a result of inspection or testing exceeds
the acceptable number of defective samples (ANDS), the entire lot shall be rejected.

If the number of defective samples is equal to the ANDS, the same number of products
with the same characteristics shall be selected from the lot and subjected to the same testing and
inspection procedures. If these products succeed in the tests, the lot shall be accepted; otherwise,
the entire lot shall be rejected.

Samples found to be defective in an accepted lot shall not be accepted. Any missing
products within the lot shall be replaced with other products with the same characteristics.
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When a lot submitted for inspection is rejected, the identified non-conformities and
defects shall be clearly recorded in a report. This report shall be prepared in three copies to be
given to the manufacturer, the contractor and the Administration.

When the lot submitted for inspection is accepted, brief descriptive information including
the nominal diameter (DN), pressure class (PN), type (IV, etc.) characteristics of all water control
equipment in the lot and their serial numbers shall be recorded in the report. The inspection and
test report attached to the report shall include the results of all tests on all samples, regardless of
whether they are defective or not. The serial numbers of the products subjected to testing shall be
indicated in bold font on the report.

The tests in this section shall be carried out on samples taken from each lot. However,
visual inspection shall cover the entire lot.

Unless otherwise specified, the tests in this section shall be carried out at the
manufacturer's premises using the manufacturer's calibrated equipment.

6.3.1. Document review

The inspection and testing/acceptance committee shall review the following documents
to be submitted by the manufacturer and verify that they have been prepared in accordance with
the relevant standards and procedures:

Certificate of compliance for drinking water for materials used in water control
equipment, non-metallic parts, and parts in contact with water; analysis report showing the passive
behaviour of stainless steels.

A document showing the results measured by the manufacturer using a coordinate
measuring machine (CMM) or portable 3D measuring devices for one item of each lot,
demonstrating the conformity of the valve body, drive shaft and shutoff element to the technical
drawings in terms of positional (coaxiality) and geometrical (straightness, circularity) tolerances,

Documents of the coating manufacturer's inspector and the manufacturer's coating
specialist personnel,

Chemical and/or physical analysis certificate and/or certificate showing that all metal
materials used in valve manufacturing, such as castings, bronze, stainless steel, and welding
electrode materials, are the materials specified in the technical specifications,

Welding procedure qualification record (WPQR) and welder qualification certificate
issued by an accredited organisation,

Non-destructive testing certificate for the filler weld.

6.3.2.  Visual inspection

The labelling, packaging, and storage conditions of all water control equipment shall be
visually inspected for compliance with the specifications.

When viewed from a distance of 1 metre from the coated surface, there shall be no runs
or sags, orange peel effect, blistering, pitting, cracking, voids, pinholes or scratches.

The colour and gloss of the exterior and interior surfaces of the coating, as specified in
the specifications, shall be visually inspected against the colour chart, and there shall be no
difference between the colour of the coating and the colour chart.

It shall be determined that materials not required to be coated according to the
specifications have not been coated. The manufacturing, workmanship, and design characteristics
specified in the specifications shall be visually inspected.

6.3.3. Dimensional inspection

The dimensions of the water control equipment (AA dimensions, flange dimensions, hole
diameter, distance between holes, etc.) and surface roughness shall be measured on the selected
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samples and compared with the technical drawings.

The body wall thickness of all samples shall be controlled using an ultrasonic thickness
gauge calibrated by the manufacturer, in accordance with the technical drawing and TS EN 15317
standard. The measured body wall thickness shall not deviate by more than 10% from the
dimensions in the technical drawing.

The coating thickness of the gate in elastomer-seated gate valves shall be measured to
ensure it meets the required value specified in the specifications.

6.3.4.  Tests on the body

A test sample of appropriate size shall be collected from the body for hardness and
metallographic examination to control the casting quality.

A test sample shall be cut from the water control equipment for each casting batch number
within all lots. Necessary precautions shall be taken during the cutting process to prevent heating
from affecting the material properties. When the test piece is cut and taken from DN250 and larger
water control equipment, it shall be obtained from the body foot in a way that does not affect its
strength and appearance; for water control equipment smaller than DN250, it shall be obtained
from the body foot or by cutting the body. Test sample shall be collected in a way not to disturb
the water control equipment’s strength and appearance from the body foot and between the flange
holes in suitable sizes.

As a result of the hardness test conducted on the test sample taken, the results shall be as
follows:

The hardness for EN-GJS-400-15 shall be between 135 and 180 HBW (Brinell),

The hardness for EN-GJS-500-14, shall be between 185 and 215 HBW (Brinell).

As a result of the metallographic examination performed on the test sample taken; the
metallographic structure shall be spheroidal. The microstructure of the spheroidal casting shall
comply with the desired microstructure example in the image below, the number of nodules shall
be at least 150 per mm’, and the nodularity ratio shall be at least 80% according to TS EN 1563
Annex D.

Example of an ideal spheroidal microstructure Example of an undesirable lamellar microstructure
L[]

The cut part shall be repaired and recoated, and the surface coating of the cut section
shall be repaired according to the Coating Application Instructions.

Under the supervision of the inspection and testing/acceptance committee; a tensile test
sample shall be prepared from the casting part collected from the foundry corresponding to each
casting batch number, and as a result of the tensile and elongation test performed on this sample
in accordance with the TS EN 1563 standard, the tensile strengths and percentage elongations shall
be as follows;

For EN-GJS-400-15, tensile strength > 400 MPa, and the percentage elongation > 15%,

For EN-GJS-500-14, tensile strength > 500 MPa, and the percentage elongation > 14%.
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For water control equipment manufactured from cast steel, the tensile strength and
elongation test conducted on the cast component requested from the manufacturer shall result in a
tensile strength > 420 MPa and elongation > 22%, in accordance with the TS EN 10213 standard.

Chemical and physical analyses shall be conducted in the manufacturer's laboratories,
an accredited laboratory, or the laboratories of the Turkish Standards Institution (TSE) or the
TAKK Department.

6.3.5.  Test for non-body metal components

One sample selected from each lot shall be dismantled; the chemical and physical analysis
of the stainless steel and bronze materials inside shall be performed, and it shall be determined
that the specifications required in the specifications are met. For physical analysis, a control shall
be performed using the certificate provided by the stainless-steel manufacturer.

Chemical and physical analyses shall be performed in the manufacturer's laboratories, an
accredited laboratory, or the laboratories of the Turkish Standards Institute (TSE) or TAKK
Department.

6.3.6. Body strength test
The test shall be conducted in accordance with the test principles specified in clause 6.1.3
of the TS EN 12266-1 standard.

6.3.7. Pressure resistance test of the shutoff element
This test shall be conducted in accordance with the test principles specified in clause 6.1.4
of the TS EN 12266-1 standard.

6.3.8. Leak tightness test for the shutoff element

The test shall be conducted in accordance with the type test criteria specified in Clause
6.1.5, in compliance with the TS EN 12266-1 standard.

This test shall be performed on butterfly valves in both flow directions.

6.3.9. Inspection of coating

All equipment used for coating inspection shall be provided by the valve manufacturer.
The equipment shall be calibrated, and the calibration certificate shall be submitted to the
commission during inspection and testing.

The coating thickness shall be measured to verify compliance with the thickness value
specified in the Coating Material Data Sheet.

The dry film thickness of the coating shall be measured using an ultrasonic measuring
device. Before measuring the thickness, the measuring device shall be calibrated using reference
thickness plates with known values close to the thickness to be measured, and then the
measurement process shall begin.

Five points shall be identified on the coated surface and marked with a circle with a
diameter of 3 to 4 cm. At least three measurements shall be taken at each point. For the coating
system with a declared dry film thickness and nominal coating thickness, guaranteed by the
coating manufacturer to be environmental category C5/Im3 and with a durability of more than 15
years, the 15 measured coating thicknesses shall not be less than 80% of the nominal coating
thickness, and a maximum of 3 measurements shall be between 80% of the nominal coating
thickness and the nominal coating thickness.

A Holiday (porosity) testing device shall be used to detect micro-holes and cracks on
the coating. This test shall be performed in accordance with the TS EN ISO 29601 standard. The
entire coating surface shall be scanned. If the coating is wet paint, special attention shall be paid
to the corner points. The value of the voltage to be applied shall not be less than the voltage value
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stated in the Coating Material Data Sheet, depending on the coating thickness. The greater of the
measured average coating thickness and the coating thickness stated in the Coating Material Data
Sheet shall be used in the voltage calculation:

For coating thickness < 500 um, 2,30 kV, 2,90 kV for 500 um < selected coating
thickness <600 um. No electrical arcing shall be observed on the surface contacted by the brushes,
nor shall the device alarm.

For coating thicknesses of 250 um and less, a cross-cut test shall be performed using an
adhesion tape in accordance with the TS EN I1SO 2409 standard. The tape shall be affixed to the
coated surface without any air gap and quickly pulled off perpendicular to the surface. When the
coated surface is examined with a magnifying glass after the test, the edges of the cuts shall be
completely smooth, and none of the squares in the grit shall have broken off.

For coating thicknesses greater than 250 pm, an adhesion test shall be performed in
accordance with the TS EN ISO 4624 standard. The value read shall be greater than the value
stated in the Coating Material Data Sheet.

The Impact Resistance test shall be performed in accordance with DIN 30677-2 or TS
EN 14901 standard by dropping a steel material weighing 500 g with a front surface of 25 mm
diameter, hardened to 58-66 HRC, from a height of 1 m. The impact energy shall be 5 + 5% Joule.
After the impact test, the holiday test shall be applied at 4 VV/um. In the holiday test, no electric
arcing shall be observed on the surface contacted by the brushes, nor shall the device alarm.

Coating thickness measurements, the test voltage applied in the holiday test and any
faults detected, the adhesion test result, and the impact resistance test observation shall be recorded
on the Coating Control Form.

Any lot failing to meet these conditions shall be rejected.

Any surface coating damaged as a result of the coating tests shall be repaired in accordance
with the Coating Application Instructions.

6.3.10. Opening and closing test

Under the shut-off element leakage test conditions, after the shut-off element has been opened
and closed five times, the leakage test shall be repeated, and the valve shall comply with the required
technical specifications.

6.3.11. Tests of IV closing time and flow measurement

With the pressure regulator and flow restrictor installed, if applicable, the IV shall be fully
closed and opened at the outlet pressure specified in the special technical specifications, and the change
in flow rate per second overtime shall be continuously recorded. As soon as the shutoff begins, the
flow rate shall start to be restricted; at the end of the guaranteed shutoff time, the flow rate shall be
completely cut off, a 10-second wait shall follow, after which it shall be fully opened; after full
opening, a 10-second wait shall follow, and the shutoff process shall re-begin. This cycle shall be
repeated 5 times, and a flow rate-time curve shall be created for the entire duration of the test.

The five shutoff times on the flow curve shall also be the same as the guaranteed shutoff time
with a tolerance of +2 seconds, and the flow rate at the moment of full opening shall be between 10 I/s
and 12 I/s. The IV shall be deemed to have passed the test successfully if it meets these conditions.

The measurement accuracy of the flow meter used in the test shall be 2%, and the
measurement accuracy of the manometer shall be £1%.

6.3.12. Tests on the meter supplied separately from the 1V
Where the operating pressure is below 3 metres, if the meter is supplied separately, it shall
be verified from the label information that the meter meets the values specified in the specifications.
In accordance with the sampling criteria, the meter, the hydrant to which it is attached, and
the necessary parts ensuring measurement reliability, as determined by the inspection commission in
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the specified sample quantity, shall be removed from the field by the meter manufacturer and delivered
to the DSI TAKK Department for verification of the measurement conditions, and the necessary tests
shall be performed.

Validation tests shall be performed on the samples in accordance with the TS EN 14268
standard based on the declared values, and the deviation between the flow values declared in the
meter's calibration certificate and the measured flow values shall not exceed + 5%.

A coating inspection and IV flow measurement test shall be performed on the meter.

Tests shall be performed on the body of each meter with a different casting batch number.

As the tests on the body are destructive, the same number of products shall be additionally
provided.

If the number of defective samples exceeds the acceptable number of defective samples, all
meters supplied during the inspection phase, including those installed in the field, shall be rejected.

6.3.13. Tests to be repeated for 1V
Flow restrictor, pressure regulator, and water hammer tests shall be conducted on one sample
per lot.

6.3.14. Tests on elastomer gasket’s material
One of the samples shall be removed; the compression set and hardness test specified in the
TS EN 681-1 standard shall be performed on the EPDM material.
The gate coating of the gate valve shall be cut, and the adhesion strength between the casting
and the gate shall be 12 MPa.
These tests shall be conducted in the manufacturer's laboratory, an accredited laboratory, or
the laboratories of the Turkish Standards Institution (TSE) or the TAKK Department.

6.3.15. Tests on air valve

Based on the air flow rate and pressure difference curves provided by the manufacturer,
the inspection/acceptance committee shall select a pressure difference value for each of the
conditions of air discharge being vented from the inside to the outside and air intake from the
outside to the inside. Air flow tests shall then be conducted on a sample to measure the air flow
rate corresponding to this value at the specified temperature. The measured value shall be
converted by calculation to the normal/standard air flow rate value declared by the manufacturer.
The calculated value shall not deviate by more than + 10% from the value given in the
manufacturer's catalogue.

In the air flow test performed with the air discharge from inside to outside, the air flow
rate shall be increased until the float closes, and the air outlet velocity at the moment of closure
shall be measured/calculated to confirm that it is below 30 m/s.

The air valve shall be fully opened and closed three times under 1,4 bar pressure to
perform the "internal pressure resistance and leak tightness test,” and there shall be no leakage at
the orifice.

The float and the seat surface of the orifice shall be rotated 4 times at a 90° angle, and
after waiting 30 seconds at 0,2 bar water pressure in each position, it shall be observed that there
is no leakage in the orifice.

This test shall be performed in the manufacturer's laboratory, an accredited laboratory, or
the laboratories of the Turkish Standards Institution (TSE) or the TAKK Department.

6.3.16. Tests on the vacuum relief valve

A pressure difference value shall be selected by the inspection/acceptance committee for
cases where air enters from outside, based on the air flow rate and pressure difference curve
provided by the manufacturer. An air flow test shall then be performed on a sample to measure
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the air flow rate corresponding to this value at the specified temperature. The measured value shall
be converted by calculation to the normal/standard air flow rate value declared by the
manufacturer. The calculated value shall not deviate by more than + 10% from the value given in
the manufacturer's catalogue.

In the air flow test, suction pressure shall be applied until the shutoff element opens; the
negative pressure value measured on the manometer at the moment the shutoff element opens shall
be between -0,02 and O bar.

Under 0,2 bar water pressure, no leakage shall be observed at the shutoff element for a
period of 30 seconds.

6.3.17. Leak tightness test of angled flexible coupling

In accordance with the TS EN 12266-1 standard, based on the type test principles
specified in clause 6.1.3, the "Internal pressure resistance and leak tightness test" shall be
performed on the pressurised coupling, with angular misalignment of 5° in each axis, and the
coupling shall be maintained under these conditions for 10 minutes. At the end of each of the four
tests, the coupling shall be completely leak-tight.

6.3.18. Leak tightness test of expansion joints, couplings and dismantling joints

In accordance with the TS EN 12266-1 standard, the "Internal pressure resistance and
leak tightness test" shall be performed in accordance with the type test principles specified in
Clause 6.1.3.

The connecting part shall be completely leak-tight.

6.3.19. Tests on actuator torque and opening/closing time

At the valve manufacturer's facility, the opening/closing time of the actuator shall be
measured according to the TS EN 15714-2 standard by performing at least 5 opening/closing
cycles, and the average value shall not deviate by more than + 5% of the required opening/closing
time.

The torque of the actuator shall be measured by setting it to 25%, 50%, 75% and 100%
of the rated torque, and the torque on the drive shaft shall be measured with a calibrated torque
switch or a calibrated load cell or dead weight. The deviation between the measured value and the
set shall not exceed +3%.

6.3.20. Pressurised filter test

The inlet and outlet connections of the filter unit to be tested shall be closed with blind
flanges. The inlet valve shall be opened to fill the filter with water, and the filter shall be slowly
filled by operating the pressure pump.

The filter shall be pressurised until it reaches operating pressure. The pressurisation pump
shall provide the minimum flow rate required for the filter unit to perform its backwashing
function. The rotation direction of the washing rotor shall be checked to ensure it is clockwise.

When the specified pressure difference value is reached, it shall be verified that the
backwash process has started. At the end of backwashing, the backwash valve shall close. It shall
be verified that the backwash duration is within the range specified in the specifications.

During the test, it shall be verified that the control and warning systems on the panel are
functioning correctly.

During the test, the inlet flow rate and the flow rate of the water discharged during
backwashing, as well as the inlet and outlet pressures, shall be measured. The test shall be
considered acceptable if the ratio of the backwash outlet flow rate to the inlet flow rate is below
1%. The test shall be considered acceptable if the pressure difference is below 0,5 bar.
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6.3.21. Tests on drum filter

The filter unit to be tested shall be isolated to prevent mixing of raw water and filtered
water.

The test shall be conducted under conditions where the filter can perform the water cycle
at the minimum flow rate required for backwashing.

It shall be verified that the motor and drive shaft rotate smoothly and in sync. The motor
phases shall be measured and verified against the Motor Information Form. It shall be verified that
the drive shaft rotates clockwise.

When the specified pressure difference value is reached, it shall be verified that the
backwash process has started. At the end of the backwash, the backwash valve shall be shut-off.
It shall be verified that the backwash duration is within the range specified in the specifications.

During the test, it shall be verified that the control and warning systems on the panel are
functioning correctly.

6.4. FIELD MEASUREMENT
After the installation of the water control equipment, compliance with the specification
requirements during the commissioning process shall be measured and recorded in the reports.

6.4.1. IV measurements on site

The inlet pressure, outlet pressure, outlet flow rate, serial number, and location
information of the 1V, which has been installed with all its components, shall be recorded in a
report.

6.4.2. Slide gate measurements on site

The following measurements of the installed slide gate shall be recorded: frame
dimensions, frame plate thickness, slide dimensions, slide plate thickness, weld quality, leakage
rate, opening/closing speed, condition of the rising stem protective cover, number of drive shafts,
handwheel diameter, height from handwheel operating level; serial number and location
information.

6.4.3.  Actuator measurements on site
The torque values of the installed actuator shall be recorded.
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7. TESTSTO BE CONDUCTED ON WATER CONTROL EQUIPMENT
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6.3.6. Body strength test VANNNNNANNN] NNNNNANN NN NN
6.3.7. Pressure resistance test of the shutoffelement N N N N N N N [N VNN NN
6.3.8. Leak tightness test of the shutoff element VN NNNNNRN VNN NN
6.3.9. Inspection of coating VANNNNNNNN] NNNNNNN] NNNN] NNNNNWN
6.3.10. | Opening and closing test VAN NRNRNANN N NN NN \ W N
6.3.11. Tests of IV closing time and flow measurement \
6.3.12. Tests on the meter supplied separately from the 1V \
6.3.13. Tests to be repeated for IV \
6.3.14. | Tests on elastomer gasket’s material VNNNNANNNN] NENNNNNN] NNNNNN] NN
6.3.15. | Tests on air valve \
6.3.16. Tests on the vacuum relief valve N
6.3.17 Leak tightness test of angled flexible coupling \
6.3.18 Leak tightness test of expansion joints, couplings N NN
and dismantling joints
6.3.19 Tests on actuator torque and opening/closing time N N
6.3.20 Pressurised filter test \
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Tests on drum filter

IV measurements on site

Slide gate measurements on site

Actuator measurements on site

6.3.21.

6.4.1.

6.4.2.

6.4.3.




8. REFERRED STANDARDS AND/OR DOCUMENTS

This technical specification refers to other standards and/or documents. These
references are indicated in the text where appropriate and are listed below. Only the edition cited
applies for dated references and for undated documents, the latest edition of the document cited
(including all amendments) applies.

No. of standard Turkish Title English Title
97/23/EC Basin¢li Ekipmanlar Pressure equipment
Y Onetmeligi
98/83/EC AB Igmesuyu Direktifi Council Directive on the quality of

water intended for  human
consumption

2014/32/EU MI-001 |Olgii  Aletleri  Yonetmeligi
(MID MI-001 Su Sayaglari)
OIML R49-1 Water meters intended for the
metering of cold potable water Part
1: Metrological and technical
requirements

AWWA C561-14 AWWA  C561-14  Fabricated
Stainless-Steel Slide Gates
TS EN 16056 Metalik materyallerin etkisi — | Influence of metallic materials on

fcme ve kullanma sularinda — | water  intended  for  human
paslanmaz  celiklerin  pasif | consumption - Method to evaluate

davramisi — Degerlendirme | the passive behaviour of stainless
yontemleri steels
BS 6920 Suitability of non-metallic

materials and products for use in
contact with water intended for
human consumption with regard to
their effect on the quality of the
water. Specification

BS 7775 Penstocks for use in water and other
liquid flow applications.
Specification

DIN 19569-4 Wastewater treatment plants -

Principles for the design of
structures and technical equipment
- Part 4: Specific principles for
shutoff devices such as penstocks,
sluice gates, stoplogs

etc.
DIN 28011 Torispherical heads
DIN 28015 Columns; plate column and packed

column; main section, column
section for exchange elements;
dimensions
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DIN 30677-2 External corrosion protection of
buried valves; heavy-duty thermoset
plastic coatings

DIN 3259 Flanged suction strainers with
non-return valve

ISO 18468 Ductile iron fittings, accessories and

their joints and valves -- Epoxy
coating

TS 1026 series

Baglanma elemanlari- Somunlar

Fasteners - Nuts

TS 18001

Is Saglig1 ve Giivenligi Yonetim
Sistemleri - Sartlar

Occupational health and safety
management systems -
Requirements (OHSAS 18001)

TS 1980-1 EN 22768-1

TS 2040 EN ISO 1302 |Geometrik Mamul Ozellikleri |Geometrical product specifications
(GMO) - Teknik Mamul [(GPS) - Indication of surface texture
Dokiimantasyonunda Yizey |in technical product documentation
Durumlarimin Gosterilisi

TS 3148 Kiresel vanalar — Dokme [Cast iron ball valves - General use

demirden- Genel amagh siv1 ve

for liquids and gases (excluding

gazlar i¢in (yanict gazlar ve [flammable/ gases , and potable
igme suyu igin olanlar harig) water
water)

TS 4595 ISO 815

Lastikler ve termoplastikler —
Ortam sicakliginda, yiiksek veya

Rubber, vulcanised or thermoplastic;
determination of compression set at

diisik  sicakliklarda  basing |[ambient, elevated or low
altinda kalici ezilme oranmin ftemperatures
tayini

TS 5479 EN 1SO 4042

Baglama elemanlar1 — Elektroliz
yoluyla kaplama

Fasteners - Electroplated Coatings

TS 6037 EN I1SO 2815

Boyalar ve vernikler — Buchholz
batma deneyi

Paints and varnishes - Buchholz
indentation test

TS 79-21 EN ISO |Rondelalar-Bolim 21: Duz [Washers - Part 21: Plain washers -

7089 rondelalar-Normal seriler- [Normal series - Product grade A
Mamul kalitesi a

TS EN 10025-2 Sicak haddelenmis yapt [Hot rolled products of structural

celikleri-Bolim 2: Alasimsiz
yap1 celiklerinin Teknik teslim
sartlari

steels - Part 2: Technical delivery
conditions for non-alloy structural
steels

TS EN 10088-3

Paslanmig celikler-BolUm3:
Genel amagh korozyona karsi
direncli ¢eliklerden yapilan yari
mamuller, ¢ubuklar, filmasinler,

Stainless steels - Part 3: Technical
delivery conditions for semi-finished
products, bars, rods, wire, sections
and bright products of corrosion-

teller,  profiler ve parlak |resistant steels for general purposes
mamullerin ~ Teknik  resim
sartlari
TS EN 10213 Celik dokumler — Basing amagli (Steel castings for  pressure
purposes
TS EN 1074-1 Su beslemesi icin vanalar — |Valves for water supply - Suitability

Ozellikler ve dogrulama
deneyleri icin Uygunluk bolim

for purpose requirements and

appropriate verification tests - Part 1.
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1: Genel 6zellik

General requirements

TS EN 1074-2 Vanalar — Su temini icin — [Valves for water supply - Fitness for
Amaglanan sartlara Uygunluk [purpose requirements and appropriate
ve dogrulama deneyleri — Bolim |verification tests Part 2:
2: Ayirma vanalari Isolating valves

TS EN 1074-5 Vanalar — Su temini icin — | Valves for water supply - Fitness
Amaglanan sartlara Uygunluk | for purpose requirements and
ve dogrulama deneyleri — BOlim | appropriate verification of the tests
5: Kontrol vanalari Part 5: Control valves

TS EN 1092-1 Flanglar ve baglantilari - Flanges and their joints - Circular
Borular, vanalar, baglanti flanges for pipes, valves, fittings and
pargalar1 ve aksesuarlari i¢in accessories, PN designated - Part 1:
dairesel flanglar - PN kisa Steel flanges
gosterilisli - BOIum 1: Celik
flanglar

TS EN 1092-2 Flanglar ve baglantilar - Flanges and their joints - Circular
Borular, vanalar, baglanti flanges for pipes, valves, fittings and
pargalar1 ve aksesuarlari igin accessories, PN designated - Part 2:
dairesel flanglar- Pn kisa Cast iron flanges
gosterigli - bolim 2: Dokme
demir flanslar

TSEN 1171 Endustriyel vanalar - Strgilu Industrial valves - Cast iron gate

vanalar - D6kme demirden

valves

TS EN 12266-1

Endustriyel vanalar - Metal
vanalarin deneyleri - Bolim 1:
Basing deneyleri, deney
prosedurleri ve kabul kriterleri
- Zorunlu gerekler

Industrial valves - Testing of
metallic valves - Part 1. Pressure
tests, test procedures and acceptance
criteria - Mandatory requirements

TS EN 12266-2

Endustriyel vanalar - Metal
vanalarin deneyleri - Bolim 2:
Deneyler, deney islemleri ve
kabul kriterleri - Tamamlayict
gerekler

Industrial valves - Testing of

metallic valves - Part 2: Tests, test

procedures and acceptance criteria
- Supplementary requirements

TS EN 12570 Vanalar- Endiistriyel amagli- Industrial valves- Method
Calistirma elemaninin for sizing the operating element
boyutlandirilmasi i¢in metot

TS EN 1267 Vanalar- Akis direnci deneyi- Industrial valves - Test of flow
Deney akigkani olarak su resistance using water as test fluid
kullanilan

TS EN 13828 Vanalar - Binalarda igme suyu Building valves - Manually
tesisati i¢in - Elle kumandali - operated copper alloy and
Bakir alasimli ve paslanmaz stainless-steel ball valves for
celik  kiresel vanalar - potable water supply in buildings
Deneyler - Tests and requirements
ve Ozellikler

TS EN 14267 Sulama teknikleri - Sulama Irrigation techniques - Irrigation
hidrantlari hydrants

TS EN 14268 Sulama teknikleri - Sulama Irrigation techniques - Meters for

suyu sayaclari

irrigation water
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TS EN 1515-1 Flanslar ve baglantilari - Flanges and their joints - Bolting -
Civatalama - Civatalamanin Part 1: Selection of bolting
secimi

TS EN 1515-2 Flanslar ve baglantilari- Flanges and their joints - Bolting -
Crvatalama-Bolim 2:Celik Part 2: Classification of bolt
flanglar igin civata materials for steel flanges, PN
malzemelerinin designated
siiflandirilmasi, Pn kisa
gosterimli

TS EN 15317 Tahribatsiz muayene - Non-destructive testing -
Ultrasonik muayene - Ultrasonic testing -
Ultrasonik kalinlik 6lgme Characterisation and verification
techizatinin karakterizasyonu of ultrasonic thickness measuring
ve dogrulanmasi equipment

TS EN 1563 Dokimler- Kresel grafitli Foundry - Spheroidal graphite cast

dokme demirler

irons

TS EN 15714-2

Endustriyel valfler-Harekete
geciriciler-Bolum 2:Endustriyel
valfler icin elektrikli harekete
geciriciler-Temel gerekler

Industrial valves - Actuators - Part
2: Electric actuators for industrial
valves - Basic requirements

TS EN 16767 Endustriyel vanalar- Celik ve Industrial valves - Steel and cast-
dokme demir ¢cek vanalar iron check valves

TS EN 1982 Bakir ve bakir alagimlart - Copper and copper alloys - Ingots
Ingotlar ve dékiimler and castings

TS EN 1983 Endustriyel vanalar - Celikten  |Industrial ~ valves - Steel ball
Kiresel vanalar valves

TS EN 1984 Endustriyel vanalar - Celik Industrial valves - Steel gate valves
surguli vanalar

TS EN 3506-1 Korozyona direncli paslanmaz ~ [Mechanical properties of
celik baglama elemanlarinin corrosion-resistant  stainless-steel
mekanik Ozellikleri - Bolim 1:  [fasteners - Part 1: Bolts, screws and
Civatalar, vidalar ve saplamalar |anchor rods

TS EN 3506-2 Baglama elemanlari- Mechanical properties of
Korozyona dayanikli- corrosion-resistant  stainless-steel
Paslanmaz celikten- Mekanik fasteners - Part 2: Nuts
Ozellikler- Bolim 2: Somunlar

TS EN 558 Endustriyel vanalar - Flangh Industrial valves - Face-to-face and

boru sistemlerinde kullanilan
metal vanalarin alindan alina ve
merkezden alina boyutlar1 - PN
ve Smif sembollii vanalar

centre-to-face dimensions of metal
valves for use in flanged pipe
systems - PN and Class designated
valves

TS EN 60034-1

Doner elektrik makineleri -
b6lim 1: Beyan
karakteristikleri ve ¢alisma
karakteristikleri

Rotating electrical machines -- Part
1: Rating and performance

TS EN 60529

Mahfazalarla saglanan koruma
dereceleri (IP kodu)

Degrees of protection provided by
enclosures (IP Code)

TS EN 61010-1

Olcme, kontrol ve
laboratuvarda kullanilan
elektriksel donanim icin

giivenlik kurallar1 — BOlim 1:

Safety requirements for electrical
equipment  for  measurement,
Control and laboratory use - Part 1:
General requirements
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Genel kurallar

TS EN 61326-2-3

Olcme, kontrol ve laboratuvar
kullanimi i¢in elektrikli
donanim - Emu sartlar1 - BOlIUm
2-3: Ozel sartlar - Entegre veya
uzaktan sinyal sartlandirma

Electrical equipment for
measurement, control and
laboratory use - EMC requirements
- Part 2-3: Particular requirements
- Test configuration, operational

transduserler igin performans conditions and  performance
kriterleri, deney criteria  for transducers with
konfigiirasyonlar1 ve ¢alisma integrated or remote signal
sartlari conditioning  (IEC  61326-2-
3:2006)
TS EN 61439 series |Algak gerilim anahtarlama ve |Low-voltage  switchgear  and
kontrol diizeni donanimlari - control gear assemblies
TS EN 681-1 Elastomerik contalar-Su ve Elastomeric seals - Material
drenaj uygulamalarinda requirements for pipe joint seals
kullanilan- Malzeme used in water and drainage
Ozellikleri- Bolum 1: Lastik applications - Part 1: Vulcanised
rubber
TS EN 805 Su temini - Bina dis1 bilesenler  |Water supply - Requirements for

ve sistemler igin ozellikler

systems and components outside
buildings

TS EN ISO 12944
series

Boyalar ve vernikler - Celik
yapilarin koruyucu boya
sistemleriyle korozyona karsi
korunmast

Paints and varnishes - Corrosion
protection of steel structures by
protective paint systems Part 1:
General introduction

TS EN ISO 12944-1

Boyalar ve vernikler - Celik
yapilarin koruyucu boya
sistemleriyle korozyona kars1
korunmasi - Bolim 1: Genel
bilgiler

Paints and varnishes - Corrosion
protection of steel structures by
protective paint systems - Part 1:
General introduction

TS EN ISO 14001

Cevre yonetim sistemleri -

Environmental Management

Sartlar ve kullanim kilavuzu Systems — Requirements with
Guidance for Use
TS EN ISO 1518-1  |Boya Ve vernikler-Kazinma Paints and varnishes -

dayanimi deneyi-Bolim 1:Sabit
yikleme deneyi

Determination of scratch resistance
- Part 1: Constant-loading method

TS EN ISO 2409

Boyalar ve vernikler - Capraz
kesme deneyi

Paints and varnishes - Cross-cut
test

TS EN ISO 286-1

Toleranslar-Sinir 6lgiileri ve
alistirmalar i¢in ISO sistemi-
Boliim 1: Genel kurallar-
Toleranslar sapmalar ve
aligtirmalar i¢in

Geometrical product specifications
(GPS) - ISO code system for
tolerances on linear sizes - Part 1:
Basis of tolerances, deviations and
fits

TS EN ISO 286-2

Geometrik Griin 6zellikleri-
Sinir Slgiileri ve alistirmalar
icin 1SO sistemi bolim 2:

Geometrical product specifications
(GPS) - ISO code system for
tolerances on linear sizes - Part 2:
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Delikler ve miller igin esas
tolerans nitelikleri ve sir
sapmalarina ait gizelgeler

Tables of standard tolerance
classes and limit deviations for
holes and shafts -

TS EN ISO 29601

Boyalar ve vernikler- Koruyucu
boya sistemleriyle korozyondan
koruma- Kuru filmde
gozeneklilik aranmasi

Paints and varnishes - Corrosion
protection by protective paint
systems - Assessment of porosity
inadry film

TS EN ISO 4064
series

Soguk i¢cme suyu ve sicak su
icin su sayaclari

Water meters for cold potable
water and hot water

TS EN ISO 4624

Boyalar ve vernikler- Yapisma
icin cekme deneyi

Paints and varnishes - Pull-off test
for adhesion (ISO 4624:2016)

TS EN ISO 5210

\Vanalar-Endustriyel
kullanimlar i¢in ¢oklu dontislii
vana tahrik elemanlarmin
baglantilar

Industrial Valves - Multi-Turn
Valve Actuator Attachments

TS EN ISO 5211

Endustriyel vanalar- Kismi
doniislii hareketlendirici
pargalar

Industrial valves - Part-

turn actuator attachments

TS EN ISO 6272
series

Boyalar ve vernikler - Hizli
sekil bozulmas1 (darbeye
direng) deneyleri

Paints and varnishes - Rapid-
deformation (impact resistance)
tests

TS EN ISO 8501-1

Celik taban malzeme
yiizeylerin hazirlanmasi - Boya
ve ilgili malzemelerin
uygulanmasindan dnce - YUzey
temizliginin gzle muayenesi -
Boliim 1: Kaplanmamuis ¢elik
taban malzeme yiizeylerinin ve
onceki kaplamanin tamamen
kaldirilmasindan sonraki ¢elik
taban malzeme ylzeylerinin
pas dereceleri ve hazirlanma
dereceleri

Preparation of steel substrates
before application of paints and
related products -  Visual
assessment of surface cleanliness
- Part 1. Rust grades and
preparation grades of uncoated
steel substrates and of steel
substrates after overall removal of
previous coatings

TS EN ISO 8502-3

Celik yiizeylerin hazirlanmasi-
Boya ve ilgili malzemelerin
uygulanmasindan 6nce ylzey
temizligi degerlendirme
deneyleri- Bolim 3: Boyamak
icin hazirlanmis celik yilizeyler
Uzerindeki tozun
degerlendirilmesi (basinca
duyarli bant metodu)

Preparation of steel substrates
before application of paints and
related products - Tests for the
assessment of surface cleanliness
- Part 3: Assessment of dust on
steel surfaces prepared for
painting (pressure-sensitive tape
method)

TS EN ISO 9001

Kalite yonetim sistemleri -
Sartlar

Quality Management Systems -
Requirements

TS EN ISO 9227

Yapay atmosferlerde korozyon
deneyleri - Tuz plskurtme
deneyleri

Corrosion  tests in artificial
atmospheres - Salt spray tests

TS EN ISO 9606-1

Kaynakgilarin yeterlilik sinavi -
Ergitme kaynagi - Bolim 1:

Celikler

Qualification testing of welders -
Fusion welding - Part 1: Steels
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TS EN ISO 9712

Tahribatsiz muayene -
Tahribatsiz muayene
personelinin vasiflandirilmasi
ve belgelendirilmesi

Non-destructive testing -
Qualification and certification of
NDT personnel

TS 1SO 16399 Sulama suyu i¢in Sayaclar Meters for irrigation water

TS 1SO 37 Lastikler ve termoplastikler - Rubber, vulcanised or
CGekme gerilmesi - Uzama thermoplastic - Determination of
Ozelliklerinin tayini tensile stress-strain properties

TS ISO 48 Kauguk-Vulkanize edilmis Rubber, vulcanised or
veya termoplastik-Sertlik tayini  thermoplastic - Determination of
(10 IRHD-100 IRHD sertlik |hardness (Hardness between 10
aralig1) IRHD and 100 IRHD)

TS ISO 813 Kauguk-Vulkanize ve Rubber, vulcanised or

termoplastik-Rijit bir destek
malzemesine yapigmanin tayini

thermoplastic - Determination of
adhesion to a rigid substrate - 90°
peel method

TS ISO/IEC 14443
series

Kimlik kartlar1 -Temassiz
tiimlesik devre kartlari -
Y aklastirmali kartlar

Identification cards - Contactless
integrated circuit cards -
Proximity cards

TS ISO/IEC 7816
series

Kimlik kartlar1 — Timlesik

devre kartlari

Identification cards — Integrated
circuit cards
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TEST AND INSPECTION REPORT

Name of the Work
Administration
Name of the Contractor
Manufacturer
Report Number
Report Date
Subject of the Report : Water control equipment testing and inspection
In accordance with the contract signed between the General Directorate of State Hydraulic
Works and ... (contractor), the water control equipment included in the scope of the work titled
“...(name of the work)” and manufactured at the ... (manufacturer name)/... (province) factory,

with the basic characteristics and quantities specified below, shall be subjected to the tests
specified in the general technical specification for water control equipment.

“Asaresult of the tests and inspections carried out under the supervision of representatives
of DSI, the Contractor and the Manufacturer, it has been determined that the water control
equipment listed below have been manufactured in conformity with the approved project

documents and technical specifications, and their transport from the factory to the site has been
deemed appropriate.

Serial number Type of Equipment Technical pecifications  Quantity
(Nameplate number) Butterfly Valve DN100, PN16 5 pcs

This report was prepared and signed in three (3) copieson .../.../....

ANNEX-1: Factory Test Reports (... pages)
ANNEX-2: Inspection Checklists/Schedules (... pages)

DSI Inspection Committee

Chair Member Member

Contractor's Representative Manufacturer
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SCHEDULE: 1 DOCUMENT CHECK LIST DATE ..../ .. ceueuen.
|
. WATER CONTROL EQUIPMENT
PROJECT NAME: MANUFACTURER:
REGION: CASTING COMPANY:
CONTRACTOR: COATING MANUFACTURER:
MANUFACTURER'S DOCUMENTS 10 Certificates Regarding the Physical and Chemical Properties of Stainless Steels (Each one used in relation
to Clause 4, WCE)
1 | DSi Equipment Manufacturer Certificate of Conformity (Clause 3) 1 Certificates Regarding thg PhyS|_caI and Chemical Properties of Bronze Materials (CuSn10-CuSn12, etc.)
(Clause 4, each one used in relation to WCE)
FOUNDRY DOCUMENTS 12 Cast Material Analysis Reports (Analysis reports prepared from the U or Y blocks provided for each lot
from the sample)
1 | DSi Casting Material Analysis Reports (Clause 3) (Chemical and physical properties of the material 13 g)allbratlon plan containing the calibration dates of all devices to be used in inspection and testing (Clause
corresponding to the batch number)
2 | DSI Equipment Manufacturer Certificate of Conformity (Clause 3) 14  |Welder qualification certificate (Clause 4.1.2)
COATING MANUFACTURER DOCUMENTS 15  |Non-destructive testing (NDT) personnel qualification certificate (Clause 4.1.2) (Level 2)
1 | TSEN ISO 9001 Quality Management System Certificate (Clause 3) 16 Non-Destructive Testing Report for Filler Material and Welding Procedure Qualification Record (WPQR)
(Clause 4.1)
2 | TS 18001 Occupational Health and Safety Management System Certificate (Clause 3) 17  [Technical Drawings Showing the Dimensions, Tolerances, and Surface Finish of the Products (Clause 4.1)
3 | TS EN ISO 14001 Environmental Management System Certificate (Clause 3) 18  |Opening and Closing Torque Values at Nominal Pressures of Valves (Clause 4.1)
DOCUMENTS RELATED TO MATERIALS
1 Performance Test Reports for the Coating System (Clause 6.1.2)
2 Certificate of Suitability of Coating Material for Drinking Water (Clause 3)
3 | Coating Material Safety Certificate (Clause 4.1.1)
4 Coating Application Instructions and Quality Plan (Clause 4.1.1)
5 | Coating Monitoring Report (Clause 4.1.1)
6 | Coating Manufacturer Inspection Expertise Certificate (Level 2) (Clause 4.1.1)
7 | Valve Manufacturer Coating Application Expertise Certificate (Level 1) (Clause 4.1.1)
4 | TS EN 681-1 TSE certificate for the EPDM material used (Clause 3)
8 | Compression Set and Hardness Test result reports for the EPDM used (Clause 6.3.14)
9 | Certificate of Suitability for Drinking Water for the EPDM used (Clause 3)
:Available @ : Not Available X: Not Suitable CONCLUSION:

CHAIR MEMBER

MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 2

COATING INSPECTION AND TESTING SCHEDULE

DATE: ..o/ eevef oo

Coating Material Brand

Paint Type Liquid/Powder Epoxy

DRY FILM THICKNESS (6.3.9) RESULT COATING TESTS (6.3.9) RESULT
. Adhesion Test
° Nominal Number of g (Pull-off)
2 Q Thickness Measurements o = Dust >15 Holiday Test Impact Test Hardness Brightness Visual w
o |2 WATER CONTROLEQUIPMENT S| | | | _ | _ | Measurement |Below Nominal = 5 <2,30 kv for 500 um 5loules f  irementl Check (6.3.2)| mspection | 3
z2 | g TYPE SE|E|E|E| E | E - < 2 | Age>12 |5 901 for 500- (24 V/um) e | &
5 g °s| &l § 1] § g S | Value at 80% of [  Thickness £ 5 N/mm? ,90 kV for 500-600 um > 80HB (6.3.2) e 2
- | wn R 3| «| ~ on < wn Nominal (<3) n z < o«
g S| ] = = = < Thickness
z=2| &l & & g g
(um)
1
2
1 3
1
2
2 3
1
2
3 3
1
2
4 3
1
5 3
INominal thickness is the paint thickness declared by the paint manufacturer in its Technical Data Sheet according to the Corrosion Category and service life.
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 3 METALLIC MATERIAL INSPECTION AND TESTING SCHEDULE DATE: ....[.....[ ......
MECHANICAL PROPERTIES CHEMICAL PROPERTIES MICROSTRUCTURE
STAINLESS STEEL (%) BRONZE (%) CAST IRON
Tensile Yield - [Flongation Cmax Simax [Smax| Crmax| Pmax [Mnmax| Ni [ Mo| Cu | Sn | Zn Pb P Ni Al Nodulation Number of
MATERIAL TYPE AND PROPERTIES Strengtzh Strengtzh atBreak | Hardness max | max | max | max| max | (Min) (%) spheres
(N/mm?) [(N/mm?)| (%) (HB) (Min)
(Min) (Min) (Min) (No/mm?)
EN-GJS-400-15 Spheroidal Cast Iron (5.3106) 400 15 135-180 80 150
(6.3.4)
EN-GJS-500-14 Spheroidal Cast Iron (5.3109) 500 14 185-215 80 150
(6.3.4)
GS C25 Steel Casting (1.0619) (6.3.4) 420-600 240 22 0,18-0,23 0,6 10,015 0,3 0,02 0,8
AISI 420 Stainless Steel (1.4021) (4.1.4) 650-800 450 15 180-230 |(0,15-0,25| 1,00 | 0,03| 12-14 0,04 1,00
AIS| 304 Stainless Steel (1.4301) (6.3.5) 500 200 45 130-180 0,08 0,03 18-20| 0,045 2,00 |8-10,5
AIS| 304L Stainless Steel (1.4307) (6.3.5) 470 290 45 145 0,03 1,00 | 0,03 ] 18-20( 0,045 2,00 | 812
AIS| 316 Stainless Steel (1.4401) (6.3.5) 510 210 40 160 0,08 0,03 ]0,03| 16-18| 0,045 2,00 |10-14| 23
AISI 316L Stainless Steel (1.4404) (6.3.5) 540 200 160-200 0,03 0,03 ]0,03| 16-18| 0,045 2,00 |10-14| 23
Cu Sn 10 Bronze (CC480K) (2.1050) (6.3.5) 270 130 18 70 88-90| 9-11| 0,5 1 0,2 0,01
Cu Sn 12 Bronze (CC483K) (2.1052) (6.3.5) 280 140 8 90 85-88|11-13 0,5 1 0,2 2 0,01
DETECTED VALUES
. Yield STAINLESS STEEL (%) BRONZE (%) CAST IRON
Tensile . -
o . . Streneth Strength |Elongation Hard Si S Number of
2 Equipment and Material Type g o | (N/mm?) | At Break araness 1 cmax | max |max| cr Pmax |Mnmax| Ni |Mo| Cu | Sn| Zn [Pbmay P Ni | Al Nodularity | = ¢ ©
3 |2 (N/mm?) (Min) (%) (HB) max max [ max | max | Ratio (%) Spheres
. (o] ()
£ § (Min) 150
©
w |- (No./mm?)
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




DATE: .../.../....

SCHEDULE: 4 EPDM GASKET MATERIAL INSPECTION AND TESTING SCHEDULE (TS EN 681-1)
VISUAL CONTROL Acceptance Tests (6.3.14) RESULT
Compression set Hardness
(24h, 70°C) S| -
o SEAL BRAND WATER CONTROL @) O
z EQUIPMENT TYPE Expiration Date Appearance % ”BJ
5 < |
<20% 70 5
IRHD
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 5 MARKING AND LABELLING CHECKING SCHEDULE DATE: ..../...../ ...
EMBOSSED MARKINGS (5.1.1) LABELLING (5.1.2) RESULT
o N
% WATER 2 % ﬁ Castin Handwheel DSi c Flow v w
2 g CONTROL g £ § Batch Nuriber Open-Closed Ermbl ogpzny Casting Quality| Direction | CE Mark | Valve Standard| Serial Number of Manii;cture Coating Quality] E
§ & EQUIPMENT za 4 Arrow Mark mbolem & Arrow & &
TYPE o <
DN PN Yes | No Yes No Yes No Yes No Yes No Yes No | Yes| No | Yes No Yes No Yes No Yes No
NOTE: These labels and markings shall be applied to butterfly valves, gate valves, ball valves, non-return valves, control valves, air valves, strainers, removable parts, and expansion joints.
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 6-1 STEEL FLANGE DIMENSIONS AND TOLERANCES SCHEDULE (TS EN 1092-1) DATE: .....[...../.....
TOLERANCES (mm)
FLANGE HEIGHT (f1) OUTER DIAMETER (D) HOLE DIAMETER (DN-B) FLANGE THICKNESS (b) HOLE CIRCLE DIAMETER (K)
DIAMETERS | DIMENSION | TOLERANCE (150> DN +2 >100 DN +0,5/0 18>b +1/-1,3 M10<sM<M24 £1,0
32 > DN 2 0/-1 150 < DN <500 13 100<DN<400 +1/0 18 < b< 50 +1,5/-1,5 M27<M<M45  [£1,5
'z g 32< DN <250 3 0/-2  |500 < DN <1200 15 400<DN<600 +1,5/0 50<b +2/-2 M45 < M +2,0
d1 1 =
g ( B - ? ] l — 250 < DN <500 4 0/-3 1200<DN<1800 7 600 < DN +3,0 /0 BOLT HOLE DIAMETER (L) BILLING DIAMETER (d1)
L ~JN
500 < DN 5 o4 |t800<DN 10 M10 < M < M24 +1,0 DN < 250 +2/-1
M27 <M < M45 +1,5 250 < DN +3/-1
M45 <M +2,0
FLANGE DIMENSIONS (mm)
RESULT
2 |WATER CONTROL EQUIPMENT| Pressure Class I\!ominal Bore DiameterfOuter Diameter H(?Ie Circle Flange Bill Height Wil g
ol @ TYPE (PN) Diameter (B) (D) Diameter Thick (b) f Bolt Hole Number of Bolt Holes Bolt Size (M) 38
z E‘ (DN) (K) ickness (f1) Diameter (L) €| 4
o| ® o
| w» <
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 6-2 CAST IRON FLANGE DIMENSIONS AND TOLERANCES SCHEDULE (TS EN 1092-2) DATE: ..... Y
FLANGE TOLERANCES (mm)
b POSITION OUTER DIAMETER (D) FACTURE DIAMETER (d1) FLANGE THICKNESS (b) BOLT HOLE DIAMETER (L)
= X —
’ { - di - :i M10 1 150>D 2 DN <100 4  |b<35 +4,0 -3,0 <M33 +1,5 -0
ATV VTV = 9|
=2 L o ™ R [ J 11 M12 2 150 < D <500 +3 125 < DN <300 45 [36<b<45  |+4,5-40 M36 < < M39 +2,0 -0
M14-20 3 500 < D <1200 15 350 < DN <600 -5 146<b<60 +5,0 to -4,0 M45 < +2,5 -0
M24-33 4 1200 < D £1800 17 700 < DN <1200 -5,5 61<b<75 +6,0 -5,0
If1: Must be at least 1 mm.
M36-52 5 1800<D +10 1400 < DN -6 <76 +7,0 -6,0
FLANGE DIMENSIONS (mm)
RESULT
2 Pressure Nomlnal Flange Outer Diameter | Flange Hole , Flange Bill Number i >
° %- WATER CONTROL EQUIPMENT TYPE Class (PN)| Diameter (D) Circle Bolt Hole Diameter Height (1) Flange of Bolts Bolt Size (M) 3 5
2 eight ; -4
s g (DN) Diameter (K) (L) g Thickness (b) & E
- (7} < -4
NOTE: The flange surface roughness shall be between 3,2 and 6,3 um.
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 7

BODY WALL THICKNESS, FLANGE DIMENSIONS AND TOLERANCE SCHEDULE (TS EN 558)

DATE: .....[ .../ ......

TOLERANCES (mm)

AA and MA DIMENSIONS TOLERANCE PARALLELISM or PERPENDICULARITY
0-250 + 2 TOLERANCE
250-500 + 3 10-25 04
500-800 + 4 32-150 06
800-1000 + 5 200-300 08
1000-1600 * 6 350-500 10
1600-2250 + 8 600-800 20
a: AA Dimension and b: MA Dimension Parallelism and Perpendicularity 1000 and above 30
BODY (mm) RESULT FLANGE AA/MA DIMENSIONS AND TOLERANCES (mm) RESULT RESULT
L) Pressure | Nominal
3 @ |WATER CONTROL EQUIPMENTTYPH  Class | Diameter Body Body Wall Thickness o | 3 _ AA or MA Size o = | Flange Parallelismor | o | 3 w
- < Wall Thickness = © TS EN 558 AA or MA Size = © . . = © > ']
S £ (PN) (DN) Average o § . Measurement Resul o ‘_5; Perpendicularity o § 2 b
s = a Serial No 5 v Status 5 2 & i
iz ] iz 0 w8 <
2 2 2
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




GEARBOX INSPECTION AND TESTING SCHEDULE

103134

SCHEDULE: 8

INSPECTION/
TESTING AND
TECHNICAL
SPECIFICATIONS

GEARBOX
BRAND/MODEL

Lot
Number

OoN 9jdwes

ON 3107
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ACTUATOR INSPECTION AND TESTING SCHEDULE (TS EN 15714-2)

SCHEDULE: 9

Lot
Number]
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SCHEDULE: 10

BUTTERFLY, GATE, BALL, PISTON AND CONTROL VALVES INSPECTION AND TESTING SCHEDULE

I 9]
= -
Lot § %
Number o 2 r ion T
INSPECTION AND TESTS P e Body Strength and [Pressure Resistance Test| Leak Tightness Test for unction Test Operation and Leak RESULT
= £ . . i
g E Leak Tightness Test | of the Shutoff Element |  the Shutoff Element (Opening and closing P
o > 2 test) Tightness Torque
) g e (6.3.10) MOT
2 °
- E w
g 3 2 2| 2 2| 2 2| 2 2| 2 gl 8 |5
o o) re) )
WCE TYPE PNION L 8 s 2| B =8| £ 2| £ =8| £ = E| & | =
A zZa a zZ 3 A zZ 3 a Z 3 a zZ 3| < =2
CHAIR MEMBER MEMBER MANUFACTURER COMPANY




SCHEDULE: 11

AIR VALVE INSPECTION AND TESTING SCHEDULE (TS EN 1074-4)

g @
Lot 2| 2 RESULT
0 1S
Number 9 | ®
% o Bodv Streneth and Leak Pressure Resistance Test Leak Tightness Test
INSPECTIONS AND k= _E Ti Ltn ssi st (6.3.6) of the Shutoff Element for the Shutoff Element Tests on Air Valve (Air
TESTS € | g | 'ehtnessiest{o.s. (6.3.7) (6.3.8) Intake-Exhaust) (6.3.15)
3 s (6.3.16) "
[} ()] 3 -
2| = 2 o
© © () () () () [J] () w
a| & on | N S 3 = = = = 5 s < x
TYPE OF AIR VALVE I g £ Jc s & e s & ¢ g £
A zZ 3 a Z 3 A Z 3 a zZa
NOTE: Vacuum valves shall be tested in accordance with TS EN 1074-4 Standard as per clause 6.1.19. Other characteristics shall be the same as those of the air valve.
MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY

CHAIR

MEMBER




SCHEDULE: 12

CHECK VALVE INSPECTION AND TESTING SCHEDULE (TS EN 1074-3)

el g
Lot g %
Number | A .
— . Leak Tight Test
”\LS:;(_:I_ESC_)I_':S ® | ® | Body Strength Test (6.3.6) | Body Leak Tightness Test | Pressure Resistance Test Leak Tightness Test for ts: Shftof??imisnt at RESULT
E | E (6.3.6) of the Shutoff Element for the Shutoff Element 0.5 Bar
o
z | 2 (6.3.7) (6.3.8) '
(6.3.8)
o
= T
2| ® 8 s s e 2 = .
8 £ WCE TYPE on | N w 5 o o o £ @ £ o £ 2 w
-1 ” 3 & 2 2 2 2 3 2 3 2 g &
3 2 3 2 3 2 3 2 3 2
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




Lot
Number

ON 101

5 103r3y
) .
a ) >
o JAOYddVY £ ANH
= e o
: " T
g3 ? = 9|9e1ns 10N 5 w
H m W = Ao .‘m (&)
=~ 5 35" = o
m S E= a|geyn = e
~ 5 oo 19e1nS o <
: w S W
.- = 2 3[]e1ns 10
< s @ 5 5
a £383 S | E
N o c g < <
= = °
.muvv = Mb |geing w, s
@ = c
g
08-vv SJaysep pue sinN 9
0/-2v SINN pue syjog M
— >
[ p— (%]
83 snquyo.d a .
s g M E
2 % snqpo g M
E ¢ 2 2
o ° 1YVH 4] o
[} s o
o (|eusa1x3) 00 [
t g U9342S U0I309S-SS04) Je|nSuelday £ m
2e |
w 2 m U9242S aJIp 98pam 2 _m
S 5 & - ||z
m = U9242G aJIA\ USAOMN 3 w
5 :
O TV0€ ISIV [elI91BIA U34S c
v K
G P~
2 YISETS (wnwiui) s1980) pue Apog a
E v
L - Jepuels a8ue g
= T-¢60T N3 SL pJepuels El s
D Y
> wd 0TX0¢ |[sued |043U0) g
©
< £ m
an ysnig/a|zzoN wnnoep wsiueyday Suiues|) G W
= g ||
9 Ww 7 Wnwiuip SsauddIy] |BIDIN 193YS Apog > =
a S
2 /9dI SSEe|) U0I109104d |[dued/4010|Al 5
= >
o 9]
._._I._ 109f04d eaJy 90BLINS UOIes}|I4 S
o]
m [042U0D DTd wia1sAS UoleWOoINY m
2 g
= Jeq s'0-z" SSO|peaH J2}(14 uea ©
S qs'0-¢0 [PesH 43314 1D g
M (wnwiu) ¥ | (wrlpoys) s4oAeq uasuds Jo Jaquin m
= ]
. wnl 000Z-00¢ Buney uoneniy s
2
- s [
o %I 10’5 90 swrlooz)(30) £ i
= 91eY MO|{ J31eA\ ysemyoeg O W
()
AMn SPU0J3S OE WNWIXEIA] uoneing ysemyoeg 2 W
©
o =
o Jeq §‘'0-2°0 SSO|peaH J3}|l4 ues|D %
< @ 5
L= P3]]0J3U0) 192NPaY-J010|N =
T 33 o
@32 o
ceY pajjo1uo) AjjedlnelpAH >
2] ©
— [e70] Q
g < p3]|0J3U0) 192NPaY-J010|N m
g€ g
@ -
3 =25 S
- < > (]
s 8" A A 2
o 3 pajjo3uo) AjjedljnepAH €
S ()
s wn ‘@
2 o ("unA-xe) @anssaud Sunesado la)
g ot )
= 5 9 N
e <Y ©
T £ 918y MO|{ [BUIWON 431|I4 < 4
< S —
O S <<
] c I
%) o 2 = o
2225 = z
o geok 5S4 E
9 2zIg 5332 =
.o a ~ O = D =z 2 —
w_ = [ o wm [a) ]
a 2 = S
wl < Q
T =
x ON 9jdwes E
(@]
4




DATE ...

DRUM FILTER INSPECTION AND TESTING SCHEDULE
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SCHEDULE: 13-2

INSPECTION/
TESTING and
TECHNICAL
CHARACTERISTIC

NUMBER TYPE

Lot
Number

Z [FILTER TYPE AND

oN 9jdwes

ON 101

NOTE: The metal label shall include the DSi emblem, company logo, representative company name, material abbreviation, year of manufacture, serial number, operating pressure, pressure difference, headloss and filtration rating. The

flow rates given in the table are valid for one unit only.

MANUFACTURER

COMPANY

CONTRACTOR COMPANY

MEMBER

MEMBER

CHAIR
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SCHEDULE:15

COUPLING ELEMENTS INSPECTION AND TESTING SCHEDULE

- Coupling Elements Axial and Angular INSPECTION AND TESTS
on Movement
& o0
2l el g R
o
. O o S @ 3
Lot INSPECTION/TESTING Nominal Values 2 2 o % S S S S E o % Visual Body Strength Body RESULT
Number|  AND TECHNICAL Sl sl S 3 & | 2| 2 2|l @ s | 913 |1 i Test (6.3.6) | Leak Tigh
3 2 iy 2 Q = < = Z € S |E S nspection est (6.3.6) eak Tightness
SPECIFICATIONS 2| 2 S| s| = = | 2| 3 = | € e |9 el T (6.3.2) Test (6.3.6)
o | © o 2| w = O | O o f 2 n | w | &
G} Q o o = n ) o0 0 0 ~N o ~ )
(©)] (O] (U] w o ol [e0] [ee] [e0] (s} +l +l +l +l
g
COUPLING ELEMENT TYPE| = 3 2
o Flexible Couplin 5 @ g e < « = ® g
9 pling | & | _ ] g8 El = 5 g |35 |g |£ | s u S| 5
o2 Expansion Joint e Z 2 = it T | @ -ré ‘o 5 & » |o g 2 = " " o =
. . . O ~ - = c = =
§ % Dismantling Joint z = 5 % S é % s_%o = E é 3 T% 5 S § wy E g f's’ a &
= | w Flange Adaptor 3 = 2 > s ol = 3 g T 2 2 S«|2 |3 g 2| 3 z S z = <
S| E5 | 8| 855|323 5|4l 3| 5 | &5/ (35 | 5| 5|6|&] 2|&]| 2
& z 5 2l &|lac| & o T R |8 & = B 85|35 | T 2| 2| < = b =
Each bolt in the dismantling joints shall have 5 nuts and washers, and protective caps shall be present at the bolt ends.
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY




SCHEDULE: 16

REPAIR CLAMP INSPECTION AND TESTING SCHEDULE

Minimum Body

Minimum Body Width

Material Wall Thickness (mm) g g Visual Dimensional
o | o isua
Lot INSPECTION/TESTING AND| Nominal (mm) 0 §§ Z ﬁ Inspection Body Leak Body Strength | Measurement RESULT
Number TECHNICAL Values sl sgls Q § ; m| < [ < 632 Tightness Test Test (6.3.6) Inspection
SPECIFICATIONS Ry BI2ANII&] S| T < = (6.3.6) (4.15.4)
9 a
z| = @
b4 c
x| & S
—_ — ey
o Z| & g 2 2l
2 -~ v o o © o
o | REPAIR CLAMP TYPE 2| Elg| S| 8|=|8|g|8|gl 5]z o u w25
g| s SI&|S|E| E2|S|2|E|5|E|8. =2 2 : g = (<
> | E 21 z| o g s| |l 2|8l z|s|lvewl 2|2l uw] = bt it w =
[5) [ o s | | 4 T ol &1 & 7 a csEl 5| 2|2 5 5 5 = 5
B 2] €l o | N 9 S|leom|lal] ol 8|l Al |2 7! = = = = < 7l
Sl E|loe| ol | RlelalSF | 3| X|3El=l2]lE] = & S & S = =
9| | =z| =z = z|lz|lz|z| 8| 8|83 5| 5|s5] o n o n o ) )
al z| o] o a c|lo|lo|lo|lx|o|leamlalz] & Z — ™ — - 7S =

The leak tightness test for the HDPE sleeve shall be conducted by sealing both ends with HDPE+blind flange closure elements for a duration of 30 minutes. Labelling and marking shall include the DS
emblem, manufacturer's logo, pressure class, nominal diameter, material designation, gasket type, tightening torque values, and manufacturing date.

CHAIR

MEMBER

MEMBER

CONTRACTOR COMPANY

CONTRACTOR COMPANY




SCHEDULE: 17 SLIDE GATE INSPECTION AND TESTING SCHEDULE DATE: ....[....[......
E N % g Coating Actuator| EPDM | Metallic Dimensional Welder Marking
INSPECTION/TESTING . Ul = |« |& x e | = Visual [Inspection| Leak |[Inspectio| Gasket | Material and
Number| Actuator | Manufacturing] © S| © |2 |3 sl el g€ € | Torque . . . . |Measurement] . and
Lot AND TECHNICAL . IS~ 0] ol N %15 ™ Inspection|] and Tightness| nand | Material|lnspection . Welding . RESULT
of Shafty  Type Project Sla|l s 2|8l =z of = (8 o | Value . . . Inspection .~ |Labelling
Number|  SPECIFICATIONS . gl 2|22 § <| < S o (6.3.2) Testing Test Testing |Inspectio| and (63.3) Inspection (5.1)
@ = g & & Schedule [ (4.14) |[Schedule| nand | Testing o Certificate]
o
= * () (9) | Testing | Schedule
Schedule|  (3)
(4)
T
2 > c
3 y g £
. HNE g e |g|g K w o |a |8 =
= L=l g B S c © ©|-= v > ) = s |5 >
o |SLDEGATETYPEAND| 2 |§ [E|=(2([2 S g |&|a S @ |2 (o] < |2 |e 2 &
z gls 2213~ w2 |=ls | = o |5 |2]s w x [£ |5 w w w w w w |a |2
(] SIZE e |wv ol=|+ T - [ ol o olTl, = T 8 g|o | a o 8 ] = - = ] w a &
O |= a|o >l O o ) c|e £ = 3 i.) E - o o|r o o) o N o o o [aa) [aa) o <
zZ(g HERNEEINE < (2 [2|&5 |&|S[3B|F (22 |3 |ID |F]|o < e |5 |5 - < < < < < <
5| § S5 IcCleled 24| 5 [& |2 [E|2=|&8 (|8 |2 |2 (5|2 |als (4] [Elcsgu [E2[E |2 |E |4 |E |4 |E |4|E
S8 =2 |els|e|E g = S |1 [ZI2 [5zl=2|C g S |z s |85 |la |2 |2z |[O|eqa |2 |2 (2 |2 |2 |= = a [ [a]|3
cle [5]|2]|5]|5H < 2 |s |2l |slelsls 2 12 |8 | [=l5 [ |2 |< |< Eges o [ |2 < |2 |2 |2 |< |2 |[<|®
slm (215181238 E| 5 |2 |5|S |¢lGls|s (2|5 (e lel2l@lels |lElE IEISsElslElSIELlS |IE |E |E |5 |ElS
ola |als|z|&E g 3 z |8 |58 |8l&5|8|1S8 8|z |ZE oIS |3 |z 3|z [ |82 |z |3 |z (3 |z (3 Z 3 |2 |32
* To be used on irrigation canal gates according to the project or Special Technical Specifications.
CHAIR MEMBER MEMBER CONTRACTOR COMPANY MANUFACTURER COMPANY
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NOTE: Marking and labelling on the metal label shall include: DSi emblem, company logo, representative company name, material abbreviation, year of manufacture, and serial number.
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HYDRAULIC CONTROL VALVE INSPECTION AND CHECKING SCHEDULE (TS EN 1074-5)

SCHEDULE: 23
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SCHEDULE: 25 INTAKE VALVE TESTS (TS EN 14267)

INSPECTION TESTS
LO:) E Bod Pressure Leak
numboer g ﬁ Y . Tightness Tests of IV IV Flow | IV Pressure
2 al s strength | Resistance Test for | Opening- | Closing Time | Restrictor | Regulator IV Water Hammer
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ELECTROMAGNETIC FLOW METER INSPECTION AND CHECKING SCHEDULE
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