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OPERATION AND MAINTENANCE INSTRUCTIONS
ON HYDRAULIC STRUCTURES ON PIPED IRRIGATION NETWORKS

1. INTRODUCTION
The technical rules that must be followed during the commissioning, operation, and

maintenance of the hydraulic structures on the piped irrigation network are outlined below.

2. GENERAL
These instructions have been prepared to ensure that the hydraulic structures, which form an
important part of the pressurized pipe irrigation network, are used and maintained by all operators in

accordance with the same standards and technical rules.

The mentioned hydraulic structures consist of many mechanical components, apart from
protective structures. During the operation and maintenance of these structures, all necessary
occupational safety measures must be taken, and the equipment must be used by competent persons,
and maintenance and repairs carried out by authorized personnel. In addition, regular maintenance must

be performed during, before, and after operation, and the mechanical equipment must be inspected.

It should be remembered that the most accurate information regarding the use, transport,
storage, and installation of mechanical equipment used on the piped irrigation network can be obtained
from the manufacturer, and detailed operation and maintenance manuals should be obtained from the

manufacturer at the time of purchase.

3. PIPED IRRIGATION NETWORK OPERATION AND MAINTENANCE INSTRUCTIONS
The checks that must be performed during the operation and maintenance of an irrigation

network are detailed below.
Operation and maintenance instructions are examined in four sections.

1. Checks to be performed before the irrigation season.
2. Filling the irrigation network and commissioning.

3. Issues to be considered during operation.
4

Tasks to be performed at the end of the irrigation season.

3.1 Checks to be Performed Before the Irrigation Season

3.1.1 Before the irrigation season, existing air valves, water intake valves and other network

components should be checked for damage, maintained, repaired or replaced if necessary. The

replacement periods for parts that need to be replaced regularly for each piece of equipment

should be obtained from the manufacturer and adhered to.
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3.1.3
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3.2.3

Flow limiters, pressure regulators and water counters on water intake valves should be checked,
and any missing or faulty equipment should be repaired or replaced.

Warning signs placed within the irrigation network area for the purpose of drawing attention
should be checked, and any missing or faded signs should be replaced.

Service roads should be inspected, and if any damaged ones should be replaced.

The planting of plants and trees with spreading roots on the pipeline should be prevented.

The maintenance and repair of screens or filters located in the water intake structure at the
beginning of the network should be carried out, clogging should not be allowed, and water should
not be supplied to the system when the screens or filters are not in operation or are not fully
functional.

The overflow discharge pipe at the outlet of valve of pressure reduction station with pressure
dissipation and the grate on the irrigation pipe should be cleaned and made ready for use.

The cleaning and maintenance of the strainers located within the pressure dissipation stations
should be carried out. The maintenance and, if necessary, repair/replacement of all equipment
located within the pressure dissipation stations should be carried out, and pressure adjustments
should be made by authorized experts, taking into account the values provided by the relevant
company and the values specified in the project.

The sheet metal covers on the protection structures of equipment such as water intake valves,
air valves, line shut-off valves and similar equipment, as well as the ladders and similar painted
equipment inside them, should be inspected and, if necessary, repainted to protect them from

corrosion.

Filling and Commissioning of the Irrigation Network

Before the irrigation network is put into operation, the backfilling around the pipes and structures
must be completed as specified in the project. If the irrigation network is to be partially put into
operation, it must be ensured that the backfilling around the pipes and structures in the section to
be put into operation is completed as specified in the project. If the pipeline is partially
commissioned, the line shut-off valve at the end of the section to be commissioned must be in the
closed position, and the backfill around the valve chamber must be completed.

If water is taken from the bottom outlet of the dam or pond, filling the system with water is a two-
stage process: first, the section between the emergency valve and the control valve must be filled,
and then the remaining section of the system from the control valve to the end of the entire system
must be filled with water.

When filling the irrigation network, it must be filled slowly, the air remaining in the line must be
vented, and the valves must be opened and closed slowly. The same care must be taken when
the network is first put into operation after construction and at the beginning of each irrigation

season, and the rules stated below must be applied.
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The following points must be strictly adhered to when filling the irrigation network.

Filling Between the Emergency Valve and the Control Valve with Water

First, the emergency valve and the control valve must be in the closed position.

The isolating valve (shut-off valve) below the air valve must remain open at all times to allow
the air in the penstock to be released.

If there is no air valve in the system, the air pipe valve must be opened.

The bypass valve on the emergency valve must be opened. In this case, water will begin to
fill the penstock between the emergency valve and the control valve.

In systems with air valves, it will be necessary to wait until all air has been completely
discharged.

In systems with air pipes, the air valve will be closed when full-section water begins to
discharge.

The emergency valve must be fully opened.

The bypass valve will be closed. (If there are two valves in the system, the valve at the
downstream will be closed. The bypass valve located at the upstream must be kept in the
fully open position.)

In this way, the filling of the first part of the system with water will be completed.

Before water is introduced into the system by opening the adjustment valve;

All diversion and line shut-off valves in the network must be fully OPEN. If the diversion and
line shut-off valves are equipped with a bypass valve, the system must first be filled via the
bypass valve. The diversion or line shut-off valve must be fully OPEN after the filling process.
Discharge valves must be in the CLOSED position.

The valves below the water intake valve must be set to the OPEN position.

The farmer's water intake valves at the end of the line and at the highest elevations of the

terrain should be set to the OPEN position.

Before drawing water into the system from the open main canal:

Before drawing water from the intake structure on the main line, all diversion and line shut-off
valves must be set to the OPEN position. If the diversion and line shut-off valves are equipped
with a bypass valve, the system must first be filled via the bypass valve. The diversion or line
shut-off valve must be set to the OPEN position after the filling operation.

Discharge valves must be set to the CLOSED position.

The valves below the water intake valve must be placed in the OPEN position.

The water intake valves at the ends of the lines and at the highest elevations of the terrain
should be set to the OPEN position.
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The "bypass valves" adjacent to all diversion and line shut-off valves in the irrigation network must
be set to fully open and the main valves fully closed position. If there is no bypass valve on the
diversion valve or line shut-off valve, the main valve must be set to the fully open position.

While filling the network, water should be supplied to the lines in sequence to control the system.
First, the main lines should be filled, then the secondary lines, and finally the tertiary lines.

All discharge valves must be in the closed position.

It must be ensured that the valves located below all air valves in the irrigation network are in the
open position and that the air valves are operational.

The valves located below the water intake valve must be opened.

For control purposes, the water intake valves located at the highest elevations of the network
should be opened. The water intake valves to be left open can be selected either by visual
inspection in the field or by checking the project.

After completing the valve adjustments, when supplying water from the water source to the
irrigation network, the pipe should be filled slowly, by first supplying water at a rate of 1/10 of the
project flow rate, and ensuring that no air remains inside. Water should be supplied to the system,
and air should be released from the system simultaneously.

When the air discharge completely ceases and water discharge is observed from the water intake
valves left open for control purposes, it is understood that the system is filled with water in the
section where the water intake valve is located, the air in the pipe in that section has been
discharged, and the network is ready to operate at full flow rate.

The main valves located next to the bypass valves are fully opened.

Once the air discharge has ceased and water discharge has begun, the open water intake valves
are closed.

After the air discharge from the air valve at the highest elevation completed, the gates or valves at
the water source are fully opened to ensure full flow to the irrigation network and to ensure that the

irrigation network is completely filled.

Issues to be Considered During Operation

= During the operation, the flow rate in the pipelines must not exceed the design flow rate.
Therefore, it must be ensured that the flow meters on the water intake valves are functioning
correctly.

= During operation, the water intake structure water level should not be allowed to fall below the
water intake level specified in the project, and air should not be allowed to enter the pipeline.

If this situation cannot be prevented, water should not be supplied to the network.




In piped networks that take irrigation water from open canals, the main canal water level
should not be below the water intake level specified in the project, and the strainer(screen)
inside the water intake structure should be kept full to prevent air intake.

During operation, all diversion valves and line shut-off valves in the network must be operated
in either fully open or fully closed positions. These valves must not be used as adjustment
valves.

During operation, the functioning of the air valves must be continuously monitored. The use
of air valves and discharge valves for purposes other than their intended purpose must be
prevented.

Care must be taken to ensure that the piped secondary lines that draw water from the open
canal do not take in air. The air pipes on the water intake structures must be checked for
blockages and operation, and the water level in the main canal must be maintained at a
sufficient level.

The strainer or filter in the water intake structure at the beginning of the network should not
be allowed to become clogged and should be regularly inspected and maintained. Water
should not be taken into the irrigation network when the strainer or filter is not in operation.
Pressure reduction structures must be kept under constant control. Pressure settings and
equipment checks within the system must be carried out regularly. Unauthorized persons
other than relevant technicians must be prevented from entering the pressure reduction
structures.

The sudden opening and shutoff of all valves in the piped network (line shut-off valve,
diversion valve, water intake valve, etc.) must be prevented. All valves must be opened and
closed slowly, avoiding sudden closures and sudden openings.

During operation, the water intake valve, air valve, diversion valve and line shut-off valve
structures must not be allowed to fill with water.

By keeping control of the pressure reduction station with pressure dissipation at outlet, automatic
operation of level control valves should be ensured.

The misuse of all structures, damage to structures, and interference with structures and
equipment by unauthorized persons must be prevented. Any repairs and maintenance work
carried out on pipes, fittings and all other types of equipment must be performed by authorized
persons, using materials and equipment that comply with the project, technical specifications,
standards, product use and maintenance manuals, and taking all necessary safety
precautions. In addition to the general occupational safety rules, other necessary precautions

regarding the required safety measures must be taken on site.




3.4

All equipment must be regularly checked to ensure it is working properly. If water leakage is
detected anywhere in the mechanical equipment, it must be immediately repaired, and similar
leaks must be prevented.

If the pipeline is to be partially closed and part of the line is to be drained, the diversion valves
on the line must be kept open during the drainage of the main line. Otherwise, a vacuum may
form in the membrane of the diversion valve, and the rules that must be followed for the
complete drainage of the line will also apply to the partial drainage of the line.

The water intake valve and other fittings must not be used for purposes other than their
intended use (e.g., connecting another water intake valve to the existing water intake valve,
drawing water from discharge valves and air valves, etc.).

Pressure-reduction valves, flow limiters, pressure regulators, and counter settings must not

be tampered with.

Tasks to be Performed After the Irrigation Season

At the end of the irrigation season, to prevent water remaining in the network from expanding

due to freezing and damaging pipes and other equipment, in areas where organic structures such as

zebra mussels are likely to grow within the network, and in networks where sediment is likely to be present

in the irrigation water, in non-flowing pipe lines, organisms that are not visible to the naked eye (zebra

mussels, etc.) settling and causing blockages in pipes and other equipment. Furthermore, to prevent

sediments in non-flowing pipelines from settling and solidifying over time, reducing the pipe cross-section,

the water in the network must be drained.

Draining water from the irrigation network should be done slowly and carefully, as when filling

the network, and vacuum formation within the pipes must be avoided.

The following steps should be followed during the drainage of the irrigation network.

The water source supplying the irrigation network must be completely shut off.

All shut-off valves and diversion valves in the irrigation network must be fully opened.

Ensure that all isolating valves (shut-off valves) located beneath the air valves in the irrigation
network are in the open position and that the air valves are operational.

The drainage valves should be opened to drain the water from the network.




= The water intake valves should be opened to check whether there is any water remaining in the
network.

= After ensuring that there is no water left in the network to be drained by gravity, water that
cannot be drained by gravity should be drained using pumps.

=  After ensuring that no water is flowing from the discharge valve, the flanged blind plugs on the
pumped discharge valves should be opened and the water remaining in the pipe should be
drained using submersible pumps.

=  After the water has been completely drained, the flanged blind plugs should be replaced and
the flanges tightened in accordance with the specifications.

=  After draining the irrigation network, the gate valves below the water intake valves should be
left open position to allow air into the network. The water intake valves should be set to a half-
open position.

= The ball-type farmer water intake valves located on the outlet pipe of the water intake valves
should be set to a half-open position.

= Outside of frost zones and in areas within the network where there is no possibility of micro-
organism formation, if there is no risk posed by water remaining in the network, the drainage
of water from the network should be evaluated according to the risk situation, particularly in

pumped networks, to avoid causing water loss.

When the water is not drained from the network:

Outside the irrigation season, the network should be operated at least once a month to prevent the rubber
and gasket materials inside the fittings from drying out and becoming inoperable. For this purpose, the gate

valve below the water intake valves should be closed, and the water intake valves must be kept open.

When water is drained from the network:

The valves should be opened and closed at least once every six months.

Necessary protective measures against freezing should be taken.




4.1

OPERATION AND MAINTENANCE INSTRUCTIONS ON IRRIGATION NETWORK EQUIPMENT

The irrigation network consists of the following units starting from the main pipe.

© 0o N o o bk~ 0D PE

Emergency Valve

Adjustment Valve

Filters

Flow Meters

Pipe System

Pressure Reduction Valve
Diversion and Line Shut-off Valves
Air Valve

Water Intake Valve

10. Drainage (Discharge) Valves

General Rules for the Operation and Maintenance of Mechanical Equipment

All equipment used in the irrigation network (gate valve, butterfly valve, dismantling joint,
strainer, flow meter, water intake valve, air valve, etc.) must be manufactured and installed in
accordance with the "General Technical Specifications for Water Control Equipment”.

The operating and maintenance instructions listed below contain the rules that must be
followed in general. The user manual for each piece of equipment must be obtained from the
manufacturer and the rules specified in the user manual must be followed.

As all equipment in the irrigation network may be damaged by solid matter, dirt, dust, soil and
any kind of waste material entering the network, water should not be drawn into the network
when the filter, grate, strainer and similar equipment at the water source are not in operation.
Equipment should not be tampered with when the irrigation network is full, even if it is medium
or high pressure. Intervention with this equipment is only possible after ensuring that the
isolating valve (shut-off valve) located under fittings such as the air valve and water intake
valve is closed and that they are isolated from the pressurized network. All repairs,
renovations, inspections, and similar interventions must be carried out only by authorized
technical personnel, and the opinion and support of the relevant manufacturer should be
sought when necessary

During the use and installation of all equipment in the irrigation network, the rules specified in
the product user manuals, TSE, EN, etc. standards, and the General Technical Specifications

for Water Control Equipment must be followed.




Therefore, the equipment in the irrigation network operates on pressurized pipes and must be
kept under constant supervision and inspected at regular intervals. If any water leakage is
detected, the pipe must be shut off at the nearest valve and repaired immediately.

It is recommended that valves that will remain in the same position for a long time be opened and
closed at least once every six months.

Before intervening on any part of the equipment in the irrigation network for repair or
maintenance purposes, it must be ensured that there is no water or air pressure in the pipeline.
Intervention while there is pressure in the pipeline should only be opening or shutting off the
valve. Interfering with the flanges of valves and other connection parts, attempting to remove
the dismantling joint, valve or parts on the equipment (such as gear box, handwheel, nuts,
screw, etc.) may cause the parts on the valve to move uncontrollably or cause a sudden and
large amount of pressurized water to outflow, thereby endangering the safety of workers. If
there is water remaining inside the pipeline while the valve or dismantling joint is being
removed from the pipeline, a rapid discharge of fluid may occur. This situation may cause the
valve protection structure to fill with water. In addition, sediment may also be discharged from
the pipeline along with the water. For these reasons, before removing the valve or any of its
parts, the pipeline must be drained using discharge valves, and any water that cannot be
drained by gravity must be pumped out before disassembly can proceed.

The information provided by the manufacturer regarding the basic operating limits of the
equipment in the irrigation network, such as working pressure and temperature, must be taken
into account, and valves must be used within these limits. Under no circumstances should
valves and fittings be exposed to pressures higher than their rated pressure indicated on their
labels.

Equipment in the irrigation network must be protected against freezing during and after
operation.

If the valve needs to be repainted for maintenance purposes, it is essential to ensure that the
sealing elements (gaskets, O-rings, stainless steel welded surfaces, etc.) are protected. In the

case of painting these elements, sealing issues may arise.




Any operation, maintenance or repair work carried out on equipment in the irrigation network
must be performed by authorized technical personnel. Authorized technical personnel must
comply with Occupational Health and Safety requirements and use personal protective
equipment (safety harness, work boots, goggles, earplugs, gloves, helmet, etc.). Furthermore,
as ventilation problems may occur in deep wells, personnel must be cautious in this regard
and, if necessary, obtain and use equipment such as oxygen masks. When technical
personnel descend into such deep wells, a member of staff should be present outside the well
to assist with the safety of the personnel inside the well in case of any problems, such as the

metal covers closing. All work must also comply with health and safety laws and standards.

4.2 Transport and Installation Conditions for Mechanical Equipment

Equipment in the irrigation network must be packaged with materials that can withstand its
size and weight and shipped securely fastened to pallets when transported to the installation
site. Valves and dismantling joints that are not securely fastened or the use of flimsy materials
may result in these parts moving during transport and causing injury.

Equipment in the irrigation network must be protected against weather conditions and possible
external impacts, and care must be taken to ensure that valve elements and coatings are not
damaged.

Equipment in the irrigation network may swing sideways when lifted with equipment such as
a crane. It should not be overlooked that such shakes and swings can damage the lifting
mechanism, the product itself, and people in the vicinity. Particularly in large diameters, the
center of gravity of the valve may shift away from the valve axis. Therefore, the lifting operation
must be carried out carefully by determining the center of gravity of the valve and the
dismantling joint.

During lifting, only fabric braided lifting ropes and pulleys that comply with safety standards
and are suitable for the tonnage of the valve or the dismantling joint should be used. Valves
with lifting rings should only be lifted using the lifting rings. Lifting should never be carried out
by connecting to the gearbox, the actuator, parts under the valve disc, or other parts around
the valve. Gearboxes and similar equipment are not designed to bear the entire weight of the

valve and lifting by connecting them poses risks of breakage, tipping, falling, etc.
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= Flange holes may be used for lifting purposes on gate valves with a diameter smaller than 250
mm.

= Valves and dismantling joints must not be exposed to direct sunlight under any circumstances.
Such storage may damage the sealing elements and the equipment's coating. Valves and
dismantling joints must be stored in a dry and ventilated environment and protected from
atmospheric conditions. Storage should be carried out at temperatures between (-20°C) and
(+50°C). If the ambient temperature is below 0°C, the equipment should be assembled only
after its temperature has been raised to 5°C.

= Under no circumstances should the valve and dismantling joints come into direct contact with
the ground; they must be protected on a pallet. All parts of the valve and dismantling joints
must be protected against dust, soil, and other particles.

= Particle accumulation may cause the moving parts of the valve to be stuck and prevent the
valve from operating; the stud bolts or short and long parts of the dismantling joints may be
stuck and prevent the dismantling joints from operating. If there is a stuck in the stud bolt
movements, do not force them; check for particles that may be stuck between the threads and
clean them. Excessive force may cause permanent damage to the threads.

= The flange protection covers on the valve should only be removed before installation.

= Valves should be stored with the flap approximately 10 degrees open during transport and

storage. Otherwise, the valve gasket may be damaged.

4.3 Water Intake Valves

Water intake valves are equipment that takes water from the irrigation network and delivers it to
the user, while also measuring water consumption. Water intake valves are installed in the network together

with a gate valve underneath them to be closed during maintenance.

4.3.1 Commissioning of Water Intake Valves
= Before supplying water to the network, the selected water intake valves must be opened, the
other water intake valves must be closed, and the gate valve under the water intake valve
must be opened.
= Flange connections should be checked for water leaks, then the water intake valve wheel
should be turned counterclockwise to open it.

= Check for leaks in the water intake valve body, nozzles and nozzle connections.

11




4.3.2

4.3.3

After checking that the valve and water meters are working properly and that the connections
are correctly made, the valve handwheel should be turned clockwise to close the valve.

The pressure resistance of the water intake valves is indicated on the valve. During system
commissioning and operation, the water pressure must not exceed the valve's pressure

resistance value.

Decommissioning of Water Intake Valves

The gate valve below the water intake valve to be decommissioned must be completely
closed, it must be ensured that the gate valve is completely leakage-proof, and the irrigation
pipes on both sides of the water intake valve must be drained.

Water intake valves must be connected to a crane with sufficient capacity using a lifting ring.
To avoid creating a hazard for workers and to prevent damage to the water intake valve, it
must be lifted only by the lifting ring or by connecting it to the flange holes using a lifting ring.
All flange bolts and anchor nods must be removed.

The water intake valve should be lifted using a crane, separated from the line, and stored as

specified in the storage conditions.

Maintenance of Water Intake Valves

The water intake valve should be regularly checked to ensure it is functioning properly. If the
water intake valve is still leaking when fully closed, necessary maintenance should be
performed as the seal bushings may be damaged. It should be checked whether solid particles
are stuck under the disc, and if necessary, the cover should be removed, the disc assembly
should be taken out and cleaned.

The nozzle meter filter should be removed and cleaned at regular intervals.

The discharge and vent pipes belonging to the water intake valve's protective structure should
be checked, and any blockages should be cleared.

The causes of some faults occurring in water intake valves and suggested solutions are

provided in the table below.
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Fault

Cause

Solution

The water intake valve
does not open or does

not close.

The handwheel pin may have come

out of place or been broken.

There may be stones or other
objects stuck under the water intake

valve disc.

The threads on the anchor nods
attached to the handwheel shaft may

be damaged.

The handwheel key should be checked. If it

is broken, it should be replaced.

The isolating valve (shut-off valve) at the
inlet of the water intake valve should be
closed, and the water intake valve should
be removed to check the inlet of the water

intake valve.

The water intake valve should be opened

and the anchor nod checked.

Water intake valve is

not reducing pressure

The pressure regulator on the

nozzle is not functioning properly.

The water intake valve should be closed,
and the pressure regulator should be
removed and cleaned. The spring and O-
rings inside should be checked.

NOTE: When opening the pressure
regulator, the compressed spring may

spring out.

Water meter in intake

valve is not working.

The filter at the inlet of meter is

blocked due to contamination.
The inside of the meter is

contaminated.

The meter is damaged.

The flow orifice at the nozzle outlet should
be removed and the rubber checked,; if the
rubber is worn, it should be replaced. Any
foreign matter that has become stuck

should be cleaned out.

The nozzle should be separated from the
body; the filter inside it should be removed

and cleaned.

The meter should be opened and cleaned

internally, or the meter should be replaced.

All maintenance, repair, and renovation works must be performed by authorized technical personnel.
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4.4 Line Shut-off Valves and Flow Diversion Valves

Line shut-off valves are valves typically used to shut off part of a line during maintenance or the

entire line when it is out of service. Diversion valves, on the other hand, are line shut-off valves used at

the beginning of a pipeline. Line shut-off and diversion valves are typically gate valves for pipe diameters

of 350 mm and smaller, and butterfly valves combined with by-pass valves for pipe diameters of 400 mm

and larger. Line shut-off valves are always used with dismantling joints.

4.4.1  Operation and Maintenance of Line Shut-off Valves and Flow Diversion Valves

Both gate valves and butterfly valves are designed to be used in either the fully open or fully
closed position and should not be used in intermediate positions for adjustment purposes.
Dismantling joints are designed to facilitate the easy disassembly and assembly of the
equipment connected to them.

When opening and shutoff valves, the handwheel or gate should not be forced; they should
be opened and closed within the limits specified in the factory settings. Otherwise, excessive
force may cause damage to the valve handwheel or gate.

If the valve operates with vibration or noise, it must be checked immediately whether the valve
disc is fully open or fully closed. If there is no problem with the disc position, the operating
conditions of the system (flow rate, pressure, etc.) must be examined to prevent cavitation
damage.

If the butterfly valve gearbox is removed for any reason, the valve disc may move suddenly
under pressure and cause a surge in the system. It may also cause permanent damage to the
valve. Similarly, even if the butterfly valve has been removed from the line, the valve disc may
suddenly move when the gearbox is removed. Precautions should be taken against this
situation; the disc should be closed before removing the gearbox, and the disassembly
process should be carried out afterwards.

Disassembly operations should begin after both the upstream and downstream sides of the
valve have been drained, and the line shut-off valve closed. The dismantling joint should not

be removed while there is water on one side of the line.
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4.5

Storage Conditions for Line Shut-off Valves and Flow Diversion Valves

When placing the gate valve on a pallet, it should be placed in a horizontal position on the
valve inlet flange and supported from the cover area. If not supported from the cover area, the
valve body may tilt and rest on the handwheel or shaft. This situation may cause damage to
the valve and harm to people in the vicinity; therefore, special attention must be paid to this
matter.

If the butterfly valve is to be placed on a pallet for transport and storage purposes, it is
recommended that it be positioned lying flat on the valve inlet flange. If it is to be positioned
for storage purposes only, it may be stored on its feet with the gearbox handwheel facing
upwards.

When positioning the dismantling joints, no part of its body should extend beyond the base
pallet, and it should be protected with plastic stretch film. Dismantling joints should be stored
and moved horizontally on the pallet, resting on the anchor rods. Ensure that each anchor
rods is in full contact with the absolute ground and is under equal load. When moving the
dismantling joints in horizontal-vertical or vertical-horizontal positions, absolutely no load
should be placed on one or more anchor rods. The anchor rods are not designed to bear such
lateral weight and can easily bend.

The threads on the studs of the dismantling joint are quite sensitive and allow the nuts to move
smoothly along them. For this reason, the studs must be continuously protected and kept safe
from any impact. If they are subjected to impact, the threads may be damaged, which can

cause the nut to be stuck.

Air Valves

Air valves in irrigation networks are used to discharge air dissolved in water during operation,

to discharge air present in the line when filling the line, and to prevent vacuum formation by drawing air

from outside to the line when the line is drained. Air valves are installed in the network together with a

gate valve or butterfly valve underneath them to be closed during maintenance.

The details described under the heading "Line shut-off valves and diversion valves" should also

be valid to the operation, maintenance, transport and storage conditions of the gate or butterfly valves

located below the air valves.
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452

Operation and Maintenance of Air Valves

As air valves are one of the most important components ensuring the safe operation of the
irrigation network, they should be regularly checked to ensure they are functioning properly.
Outside of maintenance periods, it must be ensured that the valves located beneath the air
valve are fully open.

Filling and discharging the system must be carried out in a controlled manner. High filling
speeds can cause the air valve to close suddenly. Similarly, high discharging speeds can
cause the air valve to be insufficient and lead to pipe collapses due to vacuum. To prevent
such situations, the pressure in the system must be controlled. During filling, the difference
between the pipeline pressure and atmospheric pressure must not exceed AP=0.3 bar; during
water draining, the difference between the pipeline pressure and atmospheric pressure must
not exceed AP=0.4 bar.

As one side of the air valve is open to the atmosphere, it must be operated with great care.
The movement of the valve may result in the discharge of pressurized water. Therefore, the
PVC discharge pipes within the air valve protection structure must be checked regularly and
cleaned if blocked. The ventilation grilles in the air valve protection structure must be kept
clear and unobstructed.

When removing the air valve from the pipeline, if there is water in the pipe, rapid fluid discharge
may occur. This situation may cause the valve protection structure to fill with water. In addition,
sediment may also be discharged from the pipeline along with the water. Precautions must be
taken, and care must be exercised against this situation.

Before performing maintenance on the air valve, the pipeline where the air valve is located
must be isolated from the inlet, and the pipeline pressure must be fully released and drained.
Maintenance performed before the pipeline pressure is completely relieved may result in
dangerous events such as sudden float movement, bolting of moving parts, pressurized water

discharge, etc.

Storage Conditions for Air Valves

The air valve should be positioned on the pallet, resting on its inlet flange and secured with
bolts for diameters of 150mm and above. If the air valve diameter is less than 150mm, it may

be packaged in a horizontal position.
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4.6 Discharge Valves

Drainage valves are installed at the low points of the pipeline and at the ends of pipelines that

continue to decrease in elevation to allow the irrigation network to be drained when necessary. Drainage

valves are small-diameter line shut-off valves.

Gravity discharge valves consist of a gate valve and a dismantling joints . Pumped discharge valves consist

of a gate valve located on the ground and a flanged blind plug.

4.6.1  Operation and Maintenance of Discharge Valves

The irrigation network must be drained slowly. Before operating the drainage valves, the rules
provided under the heading "Tasks to be Performed at the End of the Irrigation Season " must
be followed, and the drainage valve should be opened only after other preparations have been

completed. Gate valves should be used in either the fully open or fully closed position.

4.6.1.1 Points to Consider When Operating a Gravity Discharge Valve

Before opening the discharge valve, the point where the gravity drainage valve is connected
to the drainage canal should be observed, and the pipe outlet should be cleaned. After the
valve is opened, the drainage valve outlet pipe should not be cleaned.

In gravity drainages, the outlet point should be observed before opening the valve, and it
should be confirmed that there is no issue that would endanger life and property during
drainage. If such a situation exists, the necessary precautions should be taken.

After the line has been completely drained, the valves should be closed.

4.6.1.2 Points to Consider When Operating a Pumped Discharge Valve

The gate valve in pumped drainage valves must be operated with care. Due to the valve
opening to the atmosphere, pressurized water may suddenly outflow as a result of the valve
movement. In addition, as the valve flap mechanism is accessible, care must be taken to avoid
limb entrapment.

Before starting to drain the line by opening the gate valve, the discharge point where the
drainage valve is located should be observed to ensure that there is no risk to life and property
due to the water discharge. If such a situation exists, the necessary precautions should be
taken. Pumped drainage valves should be operated by first opening the gate valve. After
ensuring that the water has completely drained from the gate valve and that no water is coming
out of the gate valve, the flanged blind plug should be opened. Under no circumstances should

the flanged blind plug be tampered with while there is pressurized water in the pipe.
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After removing the flanged blind plug, the water remaining in the pipe should be drained using
a submersible pump. The diameter of the selected submersible pumps should be between 4"
and 6".

If the distance between the natural ground level and the pipe axis level is less than 4 m, a
centrifugal submersible pump will be used to drain the pipes.

If the distance between the natural ground level and the pipe axis level is 4 m or greater, a
well-type submersible pump shall be used to drain the pipes. Well-type submersible pumps
must be operated in water.

After the drainage process with the submersible pump is completed, the gate valve must be

closed, and the flanged blind plug must be replaced and fully secured.

4.7 Flow Meters

Flow meters are typically flow measurement facilities installed at the outlet of pump stations or

at the beginning of pipelines. They can be designed as either electromagnetic or ultrasonic types.

Ultrasonic flow meters are mounted on steel pipes using clamps. Electromagnetic flow meters, on the

other hand, are installed inside the well along with a dismantling joint.

4.7.1  Operation and Maintenance of Electromagnetic Flow Meters

The battery-powered equipment on the flow meter should be checked, and the batteries
should be replaced when necessary. Battery replacement should be carried out by authorized
technical personnel.

Electromagnetic equipment must be protected from vibration and magnetic waves during

installation and operation.

4.7.2  Operation and Maintenance of Ultrasonic Flow Meters

The installation of ultrasonic flow meters must be carried out by authorized technical
personnel. The manufacturer's recommendations must be followed when installing clamped
ultrasonic equipment, and installation procedures must be carried out in accordance with the
installation catalogue and product manual. Flow meters must be protected against weather
conditions and possible external impacts, valve elements and coatings must be protected from
damage, and they must not be exposed to direct sunlight under any circumstances.

As incorrect installations will cause inaccurate measurements, the clamps should be checked
for looseness before each measurement. If the ultrasonic flow meter parts are not installed
correctly, the flow meter installations should be corrected and readings taken afterwards. The
batteries of the ultrasonic flow meter should be replaced when necessary. All these
procedures must be carried out by authorized technical personnel by taking the necessary

safety precautions.
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4.8 Pressure Reduction Stations

Pressure reduction stations are used within irrigation networks to reduce high pressure, create
an economical design for irrigation pipes and mechanical equipment, and establish a less risky pipeline.

Both pressure reduction with a pressure dissipation at the outlet and those without it (closed
system) contain an air valve, line shut-off valve, dismantling joint, strainer, manometers, and a hydraulic
or needle type pressure reduction control valve. Relief valves and bypass valves are only found in
pressure reduction stations without a pressure dissipation at the outlet. The bypass valve has a line shut-
off valve, a dismantling joint, a strainer, and a control valve.

Line shut-off valves can be used as gate valves or butterfly valves. The details specified under
the relevant headings should be applicable equally to line shut-off valves, dismantling joints, and air
valves.

Pressure reduction stations are generally classified into two distinct types. One type is the
"Pressure Dissipation Station Type" pressure reducer, where water is released into the atmosphere at
the valve outlet, while the other type is a pressure reduction station that only reduces the upstream water
pressure via valves, thereby stabilizing the downstream water pressure. Faults occurring in pressure
reduction stations can have serious consequences, such as rendering the irrigation network unusable,
causing flooding and pipe bursts, and resulting in loss of life and property. For these reasons, pressure
reduction stations should be maintained at the beginning and end of each irrigation season, regularly
inspected throughout the irrigation season, and kept under observation. In the event of any malfunction,
leakage, or if the manometer reads a value outside the desired pressure range, the water in the line
where the facility is located must be drained, and authorized technical personnel must intervene
immediately.

4.8.1 Operation and Maintenance of Pressure Reduction Stations

When filling the irrigation network with water, the rules described in “Filling and Commissioning
of the Irrigation Network, Section 3.1” must be strictly followed. First, the bypass valves should
be open, and the main valves closed, and the downstream pipe of the structure should be
filled. The main valves should then be opened.

Line shut-off valves located on bypass valves within closed-system pressure dissipation
stations without a pressure dissipation structure at outlet should remain fully open during
operation.

The valves located below the air valves within the pressure reduction station must remain fully

open during operation.

The drainage pit and grating, as well as the discharge pipes, which are located within the
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48.1.1

48.1.2

pressure reduction station and are designed for the drainage of the structure, must be cleaned
at regular intervals to prevent blockage of the pipe outlet. To prevent damage to life and
property in the event of flooding, the discharge pipes of the station’s outlet canals must also
be maintained.

When entering the valve chamber of the pressure reduction station, care must be taken to
ensure that the valve chamber is adequately ventilated.

The "Y-type" or "basket-type" strainer located within the pressure reduction station must be
cleaned by authorized technical personnel before the irrigation season, any necessary parts
must be replaced, and all necessary maintenance must be performed. The instructions
provided in the product user manuals must be followed when cleaning the strainer equipment.
Before performing maintenance and cleaning of the strainer, ensure that the pressure in the
pipeline has been completely released and that the pipeline has been drained.

All grates within the pressure reduction station must be cleaned, maintained, and painted if
necessary.

All equipment of the monorail or crane located within the pressure dissipation station must be
maintained as required.

Doors and windows must be checked, and adequate ventilation must be provided in the valve

chamber.

Operation and Maintenance of Pressure Reduction Station without Pressure Dissipation at the
Outlet

If the pressure reduction valve is branched, i.e., divided into more than one branch, the line
shut-off valves on all branches must be kept open during operation.

The line shut-off valves on the upstream side and the downstream side of the pressure
reduction valve must be closed, and then the necessary work must be carried out by
authorized technical personnel.

The relief valve within the pressure reduction station must also be maintained regularly, and

its operation must be checked.

Operation and Maintenance of Pressure Reduction Stations with Pressure Dissipation
Structure at the Outlet

If the pressure reduction valve is branched, i.e., it has more than one outlet, all line shut-off
valves on all outlets must be kept open during operation.

The line shut-off valve on the downstream side of the pressure reduction valve must be closed,
the pressure dissipation basin must be drained, and then the necessary work must be carried
out by authorized technical personnel. If the pressure reduction valve is branched and one of
the branches is under repair while the other branches continue to operate, the following steps

must be followed.
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First, all valves must be closed, and the dissipation basin must be drained.

After the pressure dissipation basin has been drained, the strainer or needle valve to be
repaired must be removed from the line together with its dismantling joint, and the opening of
the pipe flange left empty immediately downstream of the pressure dissipation station must
be closed with a flanged blind plug to be kept in the valve chamber to provide full leak-
tightness.

If the downstream pipes have not been drained, only the pressure dissipation basin has been
drained, the other valves parallel to the line to be repaired should be fully opened to fill the
pressure dissipation station.

However, if the downstream pipes have also been drained, the valves on the branches of the
pressure reduction system located at the upstream of the pressure reduction station, other
than the valve to be repaired, should be opened later. This ensures that the downstream pipe
of the pressure dissipation station is filled in accordance with the procedures described in the
section "Filling and Commissioning of the Irrigation Network".

Storage Conditions for Equipment Inside the Pressure Dissipation Station

The storage conditions described in the relevant sections apply to butterfly valves, gate valves,
air valves, disassembly, strainers, and dismantling joints.

Basket-type strainers can be positioned lying flat on the inlet flange on a pallet or standing on
their feet. As the center of gravity of the strainer is not at the flange center, when positioned
on the inlet flange, it must be supported by placing wedges on either side.

Y-type strainers should be positioned as recommended by the manufacturer and supported
with wedges to ensure they remain stable.

If a diaphragm model is chosen for the manometers, care must be taken not to apply pressure
to the diaphragm membrane.

The "axial piston and proportional type electric actuator control valve (needle valve)" inside
pressure reduction stations with a pressure dissipation at outlet should be positioned
horizontally on the pallet for diameters of 300mm and above, on the valve feet, and on the
inlet flange for smaller diameters.

The pressure reduction control valve and relief valve inside the pressure reduction station
without a pressure dissipation at the outlet should be positioned on the pallet as recommended

by the manufacturer.
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4.9 Filters

In pressurized irrigation networks, due to the sensitivity and high cost of the operating apparatus
located on the conveyance and distribution lines, it is crucial that irrigation water is filtered at filter stations
before use and that clean water is supplied to the irrigation network, because of significant impacts on
both the operational lifespan of the system and its cost elements.

Theoretical and modelling studies have determined that in closed irrigation networks, it is
necessary and sufficient to filter sediments of 40 microns or smaller in size for a zebra mussel filter before
water enters the system. Thus, filtering the irrigation water prevents small organisms such as zebra
mussels from developing in the system and damaging the system.

For water intake structures, drum filters are used in non-pressurized irrigation networks, such as
those that take water from the main canal networks.

Pressurized filters are used at the water intake point in high-pressure irrigation networks, such
as those fed from a regulation reservoir at the outlet of a pumping station. Pressure filters will be selected
according to the criteria specified in the project based on the water source, sediment conditions, and
pressure class.

49.1 Operation and Maintenance of Filters

= Toensure optimal performance and proper operation of the filters, the manufacturer's product-
specific operating manuals must be obtained and carefully read. During operation,
maintenance, and repair, the instructions in the operating manual must be carefully followed.
It is preferable for the commissioning procedures to be carried out by the manufacturer.

= Clogged filters and filters not operating at full capacity can increase hydraulic load loss at the
irrigation network inlet, preventing water from reaching some water intake valves.

= Furthermore, the introduction of unfiltered water into the irrigation network may cause waste
material and sediment to enter, leading to malfunction of the irrigation network and its

equipment.

« Filter maintenance and repairs, if necessary, must be carried out before the irrigation season,
and during the irrigation season, it must be checked regularly to see if maintenance and repairs
are needed. The frequency of regular maintenance should be in accordance with the
maintenance intervals recommended by the manufacturer. Water should not be supplied to the
irrigation network when the filters are faulty or not in operation. All installation, maintenance, and
repair work on filters must be carried out by authorized technical personnel. During maintenance
and repair of the filter, the power supply to the control panel and the water connection to the

filters must be disconnected.
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=  Filters should be operated according to the inlet and outlet pressure difference. The pressure
difference should not exceed 0.5 bar for pressurized filters and 0.01 bar for non-pressurized
filters.

= During the operation, maintenance, and repair of the filter, necessary precautions must be
taken for wet and slippery surfaces.

4.9.2  Transportation Conditions for Filter

The transport and installation of filters must be carried out by authorized personnel using
equipment approved by the manufacturer. During transport, filters must be securely positioned in

accordance with standards and regulations, and the movement of the equipment must be prevented.
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