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I. GENERAL INFORMATION, DESCRIPTION AND SCOPE OF WORK
I.1 PURPOSE OF THIS SPECIFICATION

The objective of this specification is to define the specifications and related installation work for the automatic, underground irrigation of: 

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

I.2 SCOPE OF WORK

The installation design will take into account the water requirements of the surface to be irrigated and, in particular, the local ET data during the peak season.

Note that ET or evapotranspiration corresponds to a water depth in mm which is evaporated from the soil and transpired by a plant if the soil is well supplied with water, has water retention capacity and is covered with uniform vegetation. 

The pipe networks will be sized to meet requirements corresponding to an ET of 6 mm/day within a reasonable time window. The installation shall provide water in a uniform manner in order to avoid either an excess or shortage of water.

I.2.1 Work included in the project
2.1.1 Site work

· Stake out the pipe network,

· Earthwork and excavation of trenches for pipe, sprinklers and all equipment and accessories needed for operation, control and regulation of the irrigation system ,

· Sorting and removal of rubbish resulting from the work mentioned above,

· Supply, transport and connections to the existing water supply network, including isolation valves,

· Supply, transport, and operation of PVC or PE piping divided into zones with electric remote-control valves,

· Supply, transport, and operation of pop-up sprinklers including fittings on PVC or PE pipe for sprinkler irrigation of grass or shrub covered areas,
· Supply, transport, and operation of a low volume irrigation system (drip) including regulation and filtration devices,

· Supply, transport, and operation of electric remote-control valves with valve box protection,

· Supply, transport, and operation of an irrigation control system including electric wiring if required,

· Supply, transport, and operation of all accessories needed for these systems,

· Tests and pressurization of a newly installed automatic underground irrigation system before handover.

I.2.2 Work not included in the project 

· Supply and provision of water to each zone from an existing industrial water network. The project manager shall indicate the water source, available flow and operational pressure,

· Supply and provision of 230V single phase electrical power.

I.3 WORK DESCRIPTION

Work will be carried out based on plans n° …………………

Creation of the mainline
It will be carried out based on the locations of the water source.

Sprinkler irrigation

It shall be installed by sprinkler groups operated by the same electric valve. 

It shall be connected to the mainline. For each electric valve group, fittings and required pressure regulators shall be installed at the same time as the laterals and sprinklers. 

It includes spray heads, rotors, impact sprinklers and gun-type sprinklers.

Low volume irrigation

It shall be installed in groups of devices operated by the same electric valve.

It shall be connected to the mainline. For each electric remote-control valve group, the fittings and pressure regulators as well as any necessary filters shall be installed at the same time as the laterals and low volume irrigation devices.

It includes inline emitters tubing, root watering system, pressure compensating emitters, sprays and bubblers.

Electric wiring installation for controllers using mains power supply:

Before backfilling the trenches for the pipe network and for any system powered by AC voltage, electric wiring shall be installed the length of the trenches in order to hook up all system electrical components (electric remote-control valves, decoders, satellites, controller, control system, etc.).

The controller and/or the control system shall be installed at the specified location.

II. MATERIAL, PRODUCT AND COMPONENT SPECIFICATIONS

II.1 ORIGINS AND STANDARDS

All material, devices and accessories used in the work shall be new, recently manufactured, of quality construction and their origin shall be approved by the project manager.

The contractor may be required to justify the origin of the material with a certificate of origin or any other authentic document. He must be able to justify the stated features for devices such as sprinklers, controllers and electric remote-control valves.

Specifically, control devices must conform to the 73/23/CE and 93/68 European directives for electrical safety and to 89/336/CE, 93/31/CE and 93/68/CE concerning electromagnetic compatibility. 

Electrical safety: EN 60065 and EN 50081-1 and 92 and EN 50082-1 and 92 for interference.

II.2 MATERIAL SOURCE AND RECEPTION

II.2.1 MATERIAL SOURCE

The material will be provided by manufacturers and distributors selected by the contractor. 

Within a delay of seven (7) days starting at the date when the order is given to start the work, the contractor shall request the approval of all the manufacturers he plans to use as suppliers. 

Their approval cannot be given until they have been visited or recognized by the project manager.

II.2.2 MATERIAL DELIVERY AND RECEPTION

2.2.1 Delivery

Material supply cannot begin before the approval of the manufacturers and suppliers has been given to the contractor.

Deliveries must occur on work days between 8:00 and 17:00.

The contractor must be able at any time to prove that the delivered material comes from locations or factories approved by the project manager.

2.2.2 Reception

All material must be received by the project manager on the site or in the factory.

The material subjected to tests allows its acceptance. Factory visits and site review dates for the acceptance of material are the responsibility of the contractor and must be proposed to the project manager.

The contractor shall take all the necessary steps to ensure enough time for the duration of tests between the delivery of the material and its installation. 

The project manager will keep a sample corresponding to the approved model and can request the supply of several samples for testing. The supply of all samples is the responsibility of the contractor.

II.3 MATERIAL FEATURES AND QUALITY

II.3.1 PIPE

The description of the installation components provided by the contractor will include the type of pipe used, inside and outside diameters and the nominal operating pressure. 

The contractor shall use the nominal pressure ratings based on the network pressure: 10 or 16 bar minimum for all diameters.

3.1.1 PVC PIPE

The pipe shall conform to the EN 1452-1,2,3,4 and 5 norms for quality and size, to the NF quality norm, and to the NF T 54-029 norm for fittings.

The pipe shall be solvent weld or have rubber gaskets for outside diameters under 63 mm and rubber gaskets for larger sizes.

Sealants used to assemble pipe and unplasticized PVC fittings shall be PVC solvent.

The solvent must pass the tests indicated in articles 2.622 and 2.623 in annex II of specification DTU n° 60-31.

Fittings, sleeves, tee and elbows above 63mm shall be in iron with rubber gaskets.

3.1.2 PE PIPE

Low density norm: BD, NF T 54-043

High density norm: HD, NF T 54-072

Fittings: compression or electric weld

3.1.3 INSTALLATION PROTECTION

· Pressure regulator

Located at the network intake to protect the system and ensure proper operation, this regulator must be operative in dynamic water pressure conditions as well as in static water condition at zero flow. The pressure in the mainline can be adapted to each lateral using a pressure regulator installed on the electric valve.

· Filter

Filtration must be installed at the installation intake, especially if surface or well water is  used. A 500 micron filtration can protect the entire installation without generating a high maintenance level. If certain zones are equipped with low volume irrigation equipment, it shall be protected at each electric valve by filters with a higher filtration level: 75 or 100 micron. 

· Air valves

They are placed at the highest points in the system. They vent air when the pipe is filled and allow air to enter when the pipe is drained. A 3-function air valve also continually removes the gas in the water to prevent the formation of air bubbles. 

· Drain valves

Frost protection shall be ensured by drain valves installed in valve boxes at the lowest points in the system.

· Gate valves

Cast iron, flanged, rubber or brass wedge for DN over 50mm. Correctly located at various places on the site, they can isolate a sector to permit maintenance without shutting off the complete system.

3.1.4 POTABLE WATER NETWORK PROTECTION

If the system water supply comes from a potable water network takeoff, the potable water network must be protected against a risk of pollution caused by the backflow of irrigation water. 

Equipment in accordance with local health regulations must be installed:

Atmospheric pressure blackflow preventer, etc.

3.1.5 ELECTRICAL WIRING PROTECTION

When the trenches are dug and the piping is installed, a flexible conduit in which the electrical wiring between the electric valves and the controller (230V) is placed shall also be installed.

IRRIGATION EQUIPMENT

Note: to save water, it is indispensable to select equipment suitable for the terrain configuration. The equipment shall have check valves for the low points and built-in pressure regulators for long pipe runs.

Controllers must have the possibility to set accurate run time of each station, to quickly adjust water amount, and be equipped with a rain sensor that will shut off irrigation in case of rain.

3.1.6 LOW VOLUME IRRIGATION

125 Micron filtration required.

· Inline emitters

The emitters shall be pressure compensating and built into ( 16mm tubing at a spacing of : 33.40 or 50cm. 

The unit flow shall be 22 L/h for an operating pressure range from 0.8 to 4 bar.

The length of a tubing run must be under 130m at an inlet pressure of 3.5 bar on flat terrain.

Emitter features:

· Cylindrical shape for a large filtration surface

· Dual outlet ports to eliminate risks of back-siphoning 

· Wide flow passage cross-section for clog-resistance

· Pressure compensation by lengthening the emitter flow path instead of reducing the cross-sectional area of the emitter flow path

Features of dual wall tubing:

· Brown outside for aesthetic reasons. Reduces visilibity

· Black inside for better U.V. resistance and resistance to algae growth

· Crush-resistant

RAIN BIRD Dripline or equivalent

· Blank drip tubing

Ø 16 mm: black or brown tubing (dual wall)

Features of dual wall tubing:

· Brown outside for aesthetic reasons. Reduces visilibity

· Black inside for better U.V. resistance and resistance to algae growth

· Crush-resistant

25, 50 or 100 m coil

RAIN BIRD DBL, ZDP or equivalent

· Online emitters

Available in 2, 4, and 8 L/h models. To be installed on ( 13 x 16 polytubing.

Pressure compensating: only slight flow variation within a pressure range between 1.0 and 3.5 bar.

Self-piercing inlet to facilitate installation and reduce risk of emitter being ripped out.

Outlet for ¼" (4 x 6 mm) distribution tubing


RAIN BIRD XB-05PC, XB-10PC, XB-20PC or equivalent

Installation tool

RAIN BIRD XM-Tool or equivalent

Six 4 L/h oulet emitter for  ¼" (4 x 6 mm) distribution tubing
RAIN BIRD XB-10-6 or equivalent

· Micro-sprinklers with adjustable flow and radius

Choice of 3 spray patterns: 90°, 180°, or 3609°

Operating pressure: 0.75 to 2.00 bar. Radius: 0 to 4 m. Flow: 60 to 120 L/h.

Installed on stakes with risers to water above vegetation


RAIN BIRD XS-90/ XS-180/ XS-360 + stake XS-360TS-SPYK or equivalent

Or : RAIN BIRD Spike 90°/180°/360°or equivalent

· Micro-sprinklers with distinct streams and adjustable flow

Spray patterns: 180° or 360° threaded connection, or 360° with barb connection for 8 streams

Operating pressure: 1 to 2 bar. Radius: 0 to 0.6m. Flow: 33 to 49 L/h.

RAIN BIRD SXB-180, SXB-360, SXB-360-025 or equivalent

· Adjustable flow bubbler on spike


Full circle bubbler mounted on 12.7 cm spike. Adjustable flow and radius by turning outer cap.

Operating pressure: 1 to 2.1 bar

Flow: adjustable from 0 to 49.2 L/h

Radius: adjustable from 0 to 46cm

RAIN BIRD SXB-360-SPYK or equivalent

· 6-outlet manifold

½" female threaded inlet. Adapts to ½" riser and provides 6 barbed outlets (1/4") for emission devices.

RAIN BIRD EMT-6X or equivalent

· 4mm (inside diameter) x 6mm (outside diameter) distribution tubing

¼" distribution tubing made of flexible vinyl, 15 m coil


RAIN BIRD DT-025-50 or equivalent
¼" distribution tubing made of flexible vinyl, 300 m coil


RAIN BIRD DT-025-1000 or equivalent
¼" fittings: barb connector for distribution tubing, coupling, elbow, tee, tubing stake, diffuser bug cap, tubing goof plug, riser/stake assembly.


RAIN BIRD SPB-025, BF-1, BF-2, BF-3, TS-025, EMA-GPX, PFR-RS or equivalent

· LOCK TYPE FITTINGS Used to connect 13-16 mm tubing ( drip application ). 
High safety connection  for 16mm outside diameter tubing. 
Can be used with Dripline & blank tubing. Easy to handle.
Made of polyethylene . 
Exists in 3 different shapes : union , elbow & tee.

RAIN BIRD Lock type fitting or equivalent

· Easy fit compression fittings for 16mm tubing

Works with tubing sized 16mm for low volume irrigation 

Coupling, elbow, tee

RAIN BIRD Easy Fit  MDCFCOUP ,MDCFEL, MDCFTEE or equivalent

· Easy fit compression fitting adapters for 16mm tubing

Fittings work with 16mm tubing for low volume irrigation or with compression fittings: coupling, elbow, tee

½" male threaded adapter, ¾" male threaded adapter, ½" female threaded adapter, ¾" female threaded adapter, ¾" female faucet adapter, and removable flush cap.

RAIN BIRD Easy Fit  MDCF50MPT , MDCF75MPT, MDCF50FPT, MDCF75FPT, MDCF75FHT MDCFCAP or equivalent

· Barbed fittings for 16mm tubing

Works with 16mm tubing designed for low volume irrigation

Male adapters, manual valves, male and female adapters, end closure,manual valves,

RAIN BIRD R-34-16, BF-62, BF-72, , or equivalent

· Tie-down stake for 16mm tubing

Used to hold down tubing flush to finish grade. It shall be strong and can be pounded into compact soil.

RAIN BIRD C12 or equivalent

· Root watering systems for trees and shrubs

½" bubbler (model 1401) pressure compensating from 1,5 to 5,5 bar, 60 L/h flow, pre-installed in a perforated canister. The canister shall be installed flush to soil surface. 2 units minimum should be installed.

Anti-vandal: aesthetically pleasing with locking grate or snap-on cap

Water saving: root zone watering regardless of soil type

Fits urban conditions: prevents roots from rising to the surface.

Allows soil aeration

Stabilizes trees and its wind resistant

Easy installation: pre-assembled system

Constrution: high grade polymer with UV-resistant inhibitors

Connected to low density Ø16 mm PE tubing

Canister : Ø10.2 cm, Heigh: 91,4 cm


RAIN BIRD RWS-BGX or equivalent

Canister : Ø10.2 cm, Heigh: 45,7 cm


RAIN BIRD RWS-M-BG or equivalent

Canister : Ø5.1 cm, Heigh: 25,4 cm


RAIN BIRD RWS-S-BG or equivalent

Accessory: 90 cm sock for use in sandy soil installations


RAIN BIRD RWS-SOCK or equivalent

· ½" bubblers

½" pressure compensating bubblers, 1.4 to 6.2 bar, to be installed in a mini valve box, deliver water to plant root zones in a quick and discreet way.

Available in 60, 110, 230, 450 l/h

RAIN BIRD 1401/1402/1404/1408 or equivalent

· Air Valve Relief

The device will allow air to escape the pipeline at filling. The valve will allow air to enter the lines as water evacuates the lines at shutdown. This prevents vacuum suction of dirty water into emission devices from occurring.

· ¾” air relief valve,

· Easy Fit Tee,

· Flush Cap.

RAIN BIRD AR VALVE KIT or equivalent

· 3/4’’ RBY pressure regulating Y-filter with 75 micron screen preset at 2 bar.

Maximum pressure 10 bar – Maximum flow: 1,1 m3/h

RAIN BIRD PRF-075-RBY or equivalent

· 3/4” Basket inox Filter, 75µ with clear indicator

Maximum pressure 10 bar – Maximum flow: 2,7 m3/h

RAIN BIRD QKCHK-075 or equivalent
· 1’’ RBY pressure regulating Y-filter with 75 micron screen preset at 2,8 bar.

Maximum pressure 10 bar – Maximum flow: 3,4 m3/h

RAIN BIRD PRF-100-RBY or equivalent

· 1” Basket stainless steel Filter, 75 micron with clogging indicator

Maximum pressure 10 bar – Maximum flow: 4,5 m3/h

RAIN BIRD QKCHK-100 or equivalent

· 1”1/4 Disk filter 125 micron, maximum pressure 10 bar – Maximum flow: 6,0 m3/h
RAIN BIRD 1"1/4 Disk filter or equivalent

· 1”1/2 Disk filter 125 micron, maximum pressure 10 bar – Maximum flow: 14,0 m3/h
RAIN BIRD 1"1/2 Disk filter or equivalent

· 2” Disk filter 125 micron, maximum pressure 10 bar – Maximum flow: 20,0 m3/h
RAIN BIRD 1"1/2 Disk filter or equivalent
· Irrigation Supplement:  water bound in the form of a solid gel. 

It is an irrigation supplement for use in establishing native plant material where permanent irrigation is not required as well as new plant material in existing landscape areas. 
 Irrigation Supplement increases survival rates of transplants by providing continuous moisture needed to reduce the stress of relocation. 
2” model for indoor plants as well as hanging baskets.

• Helps new transplants become established in existing landscapes: Existing vegetation is not subjected to over-watering while trying to establish the new plant has its own additional source of water until it becomes established.
• Ideal for indoor plants as well as hanging baskets.
• Disperses water at a consistent rate for up to 30 or 90 days: Bacteria naturally found in soil gradually break down the food grade ingredients and convert Rain Bird Irrigation Supplement back into liquid water at a consistent and steady release rate. The rate at which the product liquefies varies based on several factors, resulting in a usage life that could be shorter than the recommended days.
• Provides moisture around the clock to the root zone: The capillary activity in the soil carries and maintains moisture throughout the root zone for an extended period of time. 
• Eliminates evaporation, runoff and leaching.
• Requires little to no maintenance.

RAIN BIRD RB-IS 2" or 3" or equivalent

POP-UP SPRINKLERS WITH FIXED SPRAY PATTERN

B. Spray heads: 0.6 to 5.5 meter radius

Pop-up spray heads, ½" female threaded inlet

Ratcheting on all models for easy nozzle alignement

Pressure activated, multifunction wiper seal, mini Heavy-duty stainless steel retract spring

Shipped with pop-up flush plug to keep out dirt during installation

Accepts extension for additional pop-up height

Choice of pop-up heights

Shallow soil, 5,0 centimeter pop-up height:


RAIN BIRD 1802 or equivalent

Shallow soil: 7,5 centimeter pop-up height:


RAIN BIRD 1803 or equivalent

Grass area: 10,0 centimeter pop-up height:

RAIN BIRD 1804 or equivalent

Ground cover or Flower beds: 15,0 centimeter pop-up height, with side inlet:

RAIN BIRD 1806 or equivalent

Ground cover or Flower beds: 30,0 centimeter pop-up height, with side inlet:

RAIN BIRD 1812 or equivalent

Uneven terrain: use the models with built-in check valve (SAM) to hold back 4.2m of elevation difference

Grass area: 10,0 centimeter pop-up height:

RAIN BIRD 1804-SAM or equivalent

Ground cover or Flower beds: 15,0 centimeter pop-up height:

RAIN BIRD 1806-SAM or equivalent

Ground cover or Flower beds: 30,0 centimeter pop-up height:

RAIN BIRD 1812-SAM or equivalent

Uneven terrain and long lateral line runs: use the models with built-in check valve (SAM) and pressure regulator (PRS) pre-set at 2.1 bar. PRS reduces water loss in case of vandalism:

Grass area: 10,0 centimeter pop-up height:

RAIN BIRD 1804-SAM-PRS or equivalent

Ground cover or Flower beds: 15,0 centimeter pop-up height:

RAIN BIRD 1806-SAM-PRS or equivalent

Ground cover or Flower beds: 30,0 centimeter pop-up height:

RAIN BIRD 1812-SAM-PRS or equivalent
C. Spray Head Nozzles:

Fixed arc and throw nozzles (90°, 180° et 360°) with matched precipitation rates and second orifice for more uniform water distribution 

8, 10, 12 15 series for 1.5 to 4.6m radius.

Color-coded for easy installation and future maintenance

Ideal operating Pressure: 1.0 to 2.1 bar. 

Easy access filter under the nozzle

Stainless steel adjustment screw to adjust flow and radius to maintain matched precipitation rate

RAIN BIRD  U-8/U-10/U-12/U-15series or equivalent

Fixed arc and throw nozzles (90°, 180° et 360°) with matched precipitation rates

5, 8, 10, 12 15 series for 1.5 to 4.6m radius.

Color-coded for easy installation and future maintenance

Pressure: 1.0 to 2.1 bar. 

Easy access filter under the nozzle

Stainless steel adjustment screw to adjust flow and radius for Matched precipitation rate

RAIN BIRD  série 5-MPR/8-MPR/10-MPR/12-MPR/15-MPR ou similaire

Variable arc and throw nozzles

4, 6, 8, 10, 12 15, 18 series for 0.9 to 5,5 m radius.

Color-coded for easy installation and future maintenance

Ideal operating Pressure: 1.0 to 2.1 bar,

Easy access filter under the nozzle

Stainless steel adjustment screw to adjust flow and radius to maintain matched precipitation rate

RAIN BIRD  série 4/6/8/10/12/15/18 VAN ou MPR ou similaire

Fixed arc and throw rotary nozzles with matched precipitation rates

Fixed arc pattern: quarter-circle, third, half, two-third, three-quarter and full circle

RN13-18 series for a 4 to 5.5 m radius; RN17-24 for a 5.2 to 7.6 m radius

15.2 mm/h precipitation rate. Can be zoned with rotors.

1.4 to 3.8 bar operating pressure without misting at high pressures

Radius reduction screw allows throw reduction down to 4 m for RN13-18 series and down to 5.2 m for RN17-24 series

RAIN BIRD RN13-18 or RN 17-24 series or equivalent
D. Accessories :

Extension to increase pop-up height

RAIN BIRD 1800-EXT or equivalent

Adapter to mount micro-sprinkler instead of a nozzle


RAIN BIRD XBA-1800 or equivalent

Shrub adapter to mount nozzle on ½" male threaded riser


RAIN BIRD PA-8S or equivalent

Non-potable spray head cover


RAIN BIRD 1800-NP or equivalent

ROTOR POP-UP SPRINKLERS

E. Gear-drive: 4.6 to 10.7 meter radius

Water-lubricated gear-drive, ½" female threaded inlet, 40° to 360° adjustable arc, 10.2cm pop-up height, measured from center of the nozzle to the cover.

Top-adjust arc adjustment requiring only a flat-bladed screwdriver

Set of 6 Rain Curtain nozzles for uniform distribution, interchangeable to adapt flow to irrigated surface. Flow 0.12 to 1.04 m3/h. Radius: 4.6 to 10.7m. Pressure: 1.7 to 3.8 bar

Radius adjustement screw allows up to 35% radius reduction using a flat-bladed screwdriver


RAIN BIRD 3504-PC or equivalent
SAM model available with built-in check valve

RAIN BIRD 3504-PC-SAM or equivalent

Non-Potable model


RAIN BIRD 3504PC-NP or equivalent

F. Gear-drive: 6 to 15 meter radius

Water-lubricated gear-drive, ¾" female threaded inlet, 40° to 360° adjustable arc or full circle,

Non-stippable mechanism to help arc adjustement and maintenance

Top-adjustment arc requiring only a flat-blade screwdriver,

Built-in Flow Shut-Off device

12 interchangeable nozzles, flow from 0.17 to 2.19 m3/h, 7.6 to 15.2 m radius, pressure from 1.7 to 4.5 bar

Nozzles can be identified from the top to facilitate installation

25° trajectory angle for better uniformity or radius, low angle: 10° for better wind resistance

Stainless steel radius adjustment screw allows up to 25% radius reduction with a flat-blade screwdriver

Standard rubber cover

Multifunction wiper seal, heavy-duty stainless steel retract spring

Compatible with Matched Precipitation Rate nozzles

Pop-up height 10 cm


RAIN BIRD 5004 Plus-PC/FC or equivalent

Pop-up height 15 cm


RAIN BIRD 5006 Plus-PC or equivalent 

Pop-up height 30 cm


RAIN BIRD 5012 Plus-PC or equivalent 

Available with stainless steel riser sleeve and check valve:

Pop-up height 10 cm


RAIN BIRD 5004 Plus-PC-SS-SAM or equivalent

Pop-up height 15 cm


RAIN BIRD 5006 Plus-PC-SS-SAM or equivalent

- Check valve kit holds up to 2.1m of elevation change: 

RAIN BIRD 5000 Plus SAM kit or equivalent

Non pop-up shrub model

RAIN BIRD 5000 Plus-S-PC

- Tree of matched precipitation rate nozzles

RAIN BIRD 5000 Plus MPR nozzle tree, 25, 30 or 35 series or equivalent

Optional Non-Potable part circle or full circle model


RAIN BIRD 5004PLPC-NP ou similaire

Pop-up height 10 cm with built-in pressure regulator system

RAIN BIRD 5004 PL-PC-R ou similaire
Pop-up height 10 cm with built-in pressure regulator system, stainless steel riser sleeve and check valve

RAIN BIRD 5004 PL-PC-S ou similaire

G. Gear-drive: 11 to 19.5 meter radius

Water-lubricated gear-drive, 1" BSP female threaded inlet,  adjustable arc (40°-360°) or full circle, pop-up height: 10.2cm

Authorized by the French Football Federation

Easy arc adjustment through top of rotor using a flat-blade screwdriver

16 color-coded, interchangeable nnozzles. Nozzle trajectory angle: 25°

Flow: 0.66 to 4.93 m3/h. Radius 11.3 to 19.8 meters. Pressure: 2.5 to 6.2 bar

Stainless Steel Radius adjustment screw to decrease radius up to 25 % with a flat-blade screw driver

Heavy-duty retract spring. Tapered pop-up stem

Standard rubber cover. Patented wiper seal

Standard check valve device holds up to 3.1 m of elevation change


RAIN BIRD FALCON 6504 PC, part circle, or equivalent


RAIN BIRD FALCON 6504 FC, full circle, or equivalent

Model with stainless steel pop-up stem


RAIN BIRD FALCON 6504 PC-SS, part circle, or equivalent


RAIN BIRD FALCON 6504 FC-SS , full circle, or equivalent

Model with stainless steel pop-up stem and high-speed rotation (applications: tennis courts)


RAIN BIRD FALCON 6504 PC-SS-HS , part circle, or equivalent


RAIN BIRD FALCON 6504 FC-SS-HS , full circle, or equivalent

H. Gear-drive: 5.0 to 16.8 meter radius

Water-lubricated gear-drive, ¾" female threaded inlet, full and part circle (50° to 330°) in one unit, pop-up height: 12.7 cm

Left and right sidetrips adjustable with slotted screwdriver

Non-strippable drive mechanism. Memory arc returns rotor to its original arc setting if tampered with 

12 interchangeable nozzles, flow from 0.32 to 3.52 m3/h (flow adapted to the irrigated surface), radius from 5.2to 16.8 m. Pressure: 2.1 – 6.2 bar

Brass reinforced nozzle turret to riser connection withstands vandal kick

Self-adjusting stator allows nozzle replacement with no other adjustments

Stainless Steel Radius adjustment screw to decrease radius up to 25 % with a flat-blade screw driver

Standard rubber cover and check valve

Multifunction wiper seal. Heavy duty stainless steel retract spring


RAIN BIRD 5505 or equivalent

Stainless steel covered riser stem version


RAIN BIRD 5505-SS or equivalent
I. Gear-drive: 12 to 21.50 meter radius

Water lubricated gear-drive, 1" BSP female threaded inlet. Full and part circle (50° to 330°) operation in one unit, pop-up height: 12.7 cm 

Authorized by the French Football Federation

Left and right side arc settings adjustable for ease of installation with a flat-blade screw driver

Non-strippable drive mechanism with memory arc: returns arc to its original setting if tampering occurs

8 interchangeable, color-coded nozzles, trajectory angle: 25°

Flow: 0.86 to 5.04 m3/h. Radius 11.9 to 21.7 m. Pressure: 3.5 to 6.2 bar

Standard rubber cap and heavy duty retract spring

Brass reinforced nozzle turret to riser connection withstands vandal kick

Standard check valve device/riser holds up to 3.1m of head


RAIN BIRD 7005 or equivalent

Stainless steel covered riser stem version


RAIN BIRD 7005-SS or equivalent

The sprinkler shall include a sod cup kit with integral drain holes for growing natural turf on the rotor cover. The sod cup kit shall be a two piece design that will prevent debris intrusion/accumulation during pop up and retract cycles. The sod cup kit shall be easily removable without the use of special tools. 

J. RAIN BIRD SODCUP or equivalentGear-drive: 17.4 to 24.5 meter radius

Water lubricated gear drive, 1" BSP female threaded inlet, full and part circle (50° to 330°) operation in one, unit, pop-up height: 12.7 cm

Authorized by the French Football Federation

Left and right side arc settings adjustable with just a screwdriver

Non-strippable drive mechanism with memory arc: returns the rotor to its original arc if tampering occurs

8 interchangeable, color-coded nozzles, trajectory angle: 25°

Flow from 2.54 to 8.24 m3/h, radius from 17.4 to 24.7 meters, pressure from 3.5 to 6.9 bar

Standard rubber cap and heavy duty retract spring

Brass reinforced nozzle turret to riser connection which stands vandalism

Standard check devide holds up to 3.1 m of head

RAIN BIRD 8005 or equivalent

Stainless steel covered riser stem version

RAIN BIRD 8005-SS or equivalent

The sprinkler shall include a sod cup kit with integral drain holes for growing natural turf on the rotor cover. The sod cup kit shall be a two piece design that will prevent debris intrusion/accumulation during pop up and retract cycles. The sod cup kit shall be easily removable without the use of special tools. 

RAIN BIRD SODCUP or equivalent
K. Gear-drive: 19 to 29.5 meters radius

Water lubricated gear drive, 1.5" BSP female threaded inlet, pop-up height: 8.3 cm

Top adjustable arc setting using just a flat-bladed screwdriver

8 color-coded nozzles

Flow: 4.43 to 13.49 m3/h. Radius 19.2 to 29.6 m. 

Closed case design with unique flushing system, Top serviceable

Maximum pressure: 10 bar

On an athletic field, the rotor must be equipped with a rubber cover and artificial grass to be installed outside the playing surface.

Electric Valve in-head (24V, 50Hz, inrush current: 0.41 A, holding current: 0.30 A) for 24V controller or decoder system and built-in pressure regulator system integrated ajustable from 4.1 to 6.9 bar

RAIN BIRD Eagle 950-E ou Eagle 900-E or equivalent

· Options (obligatory for authorized football field): artificial grass cover kit

RAIN BIRD B99500  ou similaire
LONG RANGE GUN TYPE SPRINKLERS

For packed surface athletic fields or synthetic grass surfaces.

Installation on risers or mechanical fittings

L. 32 to 53 m radius:

· Slow reverse, adjustable arc

· Trajectory angle: 23°

· Aluminium body and stainless steel arm with dual spoon

· Bracket for slow rotation

· Sealed, lubricated-for-life ball bearings

· Set of 6 interchangeable taper bore nozzles from 14 to 24 mm

· Operating range:

Pressure: 3 to 6 bar

Radius: 32 to 53 m

Flow Rate: 13 to 53 m3/h 

· Minimum uniformity coefficient: 80% :

Example: Playing field: 100 m x 60 m, irrigated surface: 105 m x 65 m

Number of guns: 6, spacing: 52.5 m x 65 m

Operating pressure: 6 bar, 22 mm nozzle, flow rate: 44.5 m3/h, radius: 50.5 m

CEMAGREF test no. 6183: CU: 81%

RAIN BIRD SR3003 or equivalent

Options:

· 2" (50x60) BSP female threaded adapter for 2” male riser, with gaskets and bolts

RAIN BIRD Adapter 71P50545 or equivalent

M. 44 to 60 m radius:

· DN80 flange-mount gun, 6 bolt holes, 130 mm bolt circle

· Slow reverse with adjustable arc

· Trajectory angle: 23°

· Aluminium body, arm and spoons

· Asymmetric forward and reverse arms for better water distribution

· Separate forward and reverse rotation speed settings (3 spoon setting positions on each arm)

· Sealed, lubricated-for-life ball bearings

· Set of 6 interchangeable taper bore nozzles from 21 to 33 mm

· Operating range:

Pressure: 4.0 to 6.5 bar

Radius: 44 to 60 m

Flow Rate: 32 to 104 m3/h 

· Minimum uniformity coefficient: 80 % :

Example: Playing field: 105 m x 68 m, irrigated surface: 117 m x 75 m

Number of guns: 6, spacing: 58.5 m x 75 m

Operating pressure: 6 bar, 26 mm nozzle, flow rate: 61.1 m3/h, radius: 52 m

CEMAGREF test no. 4805: CU: 87 %

RAIN BIRD SR2005 or equivalent

3.1.7 SELF-PROPELLED SPRINKLERS

· Enclosed drive gear mechanism

· Adjustable speed

· Automatic shut-down at end of run

· Built-in pressure gauge

- Four-wheel version, with 90 meter cable

RAIN BIRD TR4-90 or equivalent

- Four-wheel version, with 135 meter cable

RAIN BIRD TR4-135 or equivalent

· Sprinkler not included 

Specifications: part circle sprinkler

· Operating pressure: 4.0 to 5.5 bar

· Flow Rate: 2.43 to 3.74 m3/h

RAIN BIRD 65PJ-TNT-Less or equivalent

Nozzle for part circle sprinkler

RAIN BIRD 100382-XX or equivalent

· Recommended supply hose size: 1” inside diameter

3.1.8 QUICK-COUPLING VALVES

A. Brass, maximum operating pressure 8.6 bar:

· One-piece 3/4" brass body

RAIN BIRD 3RC or equivalent

- Key for 3/4" valve

RAIN BIRD 33DK or equivalent
- 3/4" swivel hose elbow


RAIN BIRD SH-O ¾" swivel elbow or equivalent

· One-piece 1" brass quick-coupling valves with locking thermoplastic cover

RAIN BIRD 5LRC-BSP valve or equivalent

- Locking cover key for 1" locking valve

RAIN BIRD 2049, for 5LRC or equivalent
- Threaded key for 1"BSP quick-coupling valve

RAIN BIRD 55K-1-BSP or equivalent
- 1" swivel hose elbow

RAIN BIRD SH-2-BSP or equivalent

3.1.9 FITTINGS, SWING PIPE, SWING JOINTS, ACCESSORIES

· Fittings and swing pipe to protect underground sprinklers:

- Elbow, adapter or tee fittings, spiral barb for 1/2" or 3/4" sprinklers.

- Swing pipe used in conjunction with SB barb fitings

- Maximum operating pressure: 5.5 bar, no tools or clamps required


RAIN BIRD SBE 050/075, SBA 050/075, SB-TEE, SB-CPLG, SP-100 or equivalent

· Anti-vandal fittings

- Adaptable to 1/2" or 3/4" sprinklers, female x male

- Will not unscrew if someone attempts to remove the sprinkler. O-ring seal.


RAIN BIRD PVRA-050/075 or equivalent

· Swing joints for mounting sprinklers and quick-coupling valves

- Length: 30 or 45 cm, pre-assembled 3-elbow swing joints

- Simplifies adjustment to grade

- Diameter: 1" or 1,5", colour coded according to diameter

- 360° elbow rotation, smooth, even surfaces

- Double O-ring protection

- Maximum pressure: 21.7 bar at 22.8°C


RAIN BIRD 1": SJ-12-100-22 (30cm), SJ-18-100-22 (45 cm) or equivalent


RAIN BIRD 1 ½": SJ-12-150-22 (30cm), SJ-18-150-22 (45 cm) or equivalent

· PVC fittings with O-ring seal

- For assembling 1" manifolds for 1" or 3/4" valves

- Available 1" diameter fittings: tee, cross, elbow, nipple (MM), sleeve (FF) and 1"x3/4" reducing nipple   

- Watertightness of each component ensured by an O-ring seal

- Easy to assemble and dismantle by means of free-spinning nut, Teflon free

· Automatic filtered drain valve

- 1/2" threaded valve positioned at low points for draining lines

- In vertical position: minimum opening pressure: 0.2 bar, closing pressure: 0.4 bar

- Maximum operating pressure: 8.5 bar

- Maximum flow before sealing: 0.23 m3/h

- Buit-in filter


RAIN BIRD 16A-FDV or equivalent

3.1.10 ELECTRIC VALVES

A. Start-up kits for low-volume irrigation

Start-up kits provide all the components necessary to control flow, pressure and filtration for drip irrigation in a very compact kit for a 24V controller:

Control Zone Start-up kit for a flow rate of 0.045 to 1.8 m3/h:

· ¾" low-flow solenoid valve 

· ¾", 75 micron, Y-filter with built-in ¾" pressure regulator preset to 2 bar

RAIN BIRD XCZ-075-PRF or equivalent

Control Zone Start-up kit for a flow rate of 0.7 to 3.4 m3/h:

· 1" solenoid valve

· self-cleaning ¾", 75 micron, Y-filter with built in ¾" pressure regulator preset to 2.8 bar

RAIN BIRD XCZ-100-PRF or equivalent

B. 3/4" and 1" globe solenoid valves

Reverse operation, normally closed valve ensuring valve remains closed even with a perforated or torn diaphragm

Double filtration (diaphragm and solenoid)

Manual internal bleed with ¼-turn of solenoid fitted with an ergonomic handle

Solenoid with captured plunger

Operating pressure: 1 to 10.4 bar

Equipped with external bleed screw

Also operates with a latching solenoid

Globe configuration, FF threads


3/4" diameter, 20x27:

- from 0.045 to 1.14 m3/h, special low-flow valve with double knife diaphragm and ½" seating

with 24V, 50Hz solenoid,  0.30 A inrush current, 0.19 A holding current, for 24 V controller


RAIN BIRD LFV-075  or equivalent
- 0.25 to 5 m3/h

with 24V, 50Hz solenoid,  0.30 A inrush current, 0.19 A holding current, for 24 V controller


RAIN BIRD 075-DV or equivalent

with latching solenoid valve for a 9V battery-operated controller
RAIN BIRD 075-DV 9 or equivalent

1" diameter, 26x34: 


- Flow from 0.75 to 9.0 m3/h, maximum recommended: 6.0 m3/h

With 24V, 50Hz solenoid, 0.30 A inrush current, 0.19 A holding current, for 24 V controller, FF threads


RAIN BIRD 100-DV or equivalent

With 24V, 50Hz solenoid, 0.30 A inrush current, 0.19 A holding current, for 24 V controller,  MM threads


RAIN BIRD 100-DV-MM or equivalent

with 24V, 50Hz solenoid,  0.30 A inrush current, 0.19 A holding current, and adjustable flow control mechanism, for 24 V controller


RAIN BIRD 100-DVF or equivalent

with latching solenoid valve for a 9V battery-operated controller, FF threads
RAIN BIRD 100-DV 9V or equivalent

with latching solenoid valve for a 9V battery-operated controller, MM threads
RAIN BIRD 100-DV-MM-9V or equivalent

C. 1" globe Electric valves with one-piece threaded bonnet
Reverse operation, normally closed valve ensuring valve remains closed even with a perforated or torn diaphragm
Double filtration (diaphragm and solenoid)

Manual internal bleed with ¼-turn of solenoid with an ergonomic handle

Buna-N diaphragm with self-cleaning 200 micron filter and stainless steel spring

Energy efficient one-piece solenoid with captured plunger

Equipped with external manual bleed screw

Operating pressure: 1 to 10.4 bar

Minimum flow rate with upstream filter: 0.23 m³/h

Maximum flow: 6.81 m³/h, maximum recommended: 4.5 m³/h

with 24V, 50Hz solenoid, 0.3 A inrush current, 0.19 A holding current, female threaded

RAIN BIRD 100-JTV or equivalent

with 24V, 50Hz solenoid, 0.3 A inrush current, 0.19 A holding current, FF threads, equipped with flow control
RAIN BIRD 100-JTVF or equivalent

with 24V, 50Hz solenoid, 0.3 A inrush current, 0.19 A holding current, MM threads, for 24 V controller

RAIN BIRD 100-JTV-MM or equivalent

FF threads, with latching solenoid for a 9V battery-operated controller
RAIN BIRD 100-JTV-9V or equivalent 

MM threads with latching solenoid for a 9V battery-operated controller
RAIN BIRD 100-JTV-MM-9V or equivalent

D. 1", 1 ½" and 2" globe/angle valves with pressure regulating option

Construction: PVC

Globe/Angle configuration, FF threads

Filter on diaphragm protects operation

Manual internal bleed with ¼-turn of solenoid with an ergonomic handle

Solenoid with captured plunger

Operating pressure: 1 to 10.4 bar (for water at 23°)

Diaphragm adjustment handle, for adapting the closing time to suit extreme flow and pressure conditions

Able to receive a downstream pressure regulator

Able to receive a latching solenoid

Important: the maximum recommended flow rates indicated below correspond to a pressure loss limited to 0,35 bar:

with 24V, 50Hz solenoid,  0.41 A inrush current, 0.23 A holding current, for 24 V controller or decoder system
· flow from 0.5 to 9.0 m3/h, maximum recommended: 5 m3/h for 1" model (26x34)


RAIN BIRD 100-PGA or equivalent
· flow from 7.0 to 22.0 m3/h, maximum recommended: 11 m3/h for 1,5" model (26x34) 


RAIN BIRD 150-PGA or equivalent
· flow from 12.0 to 34.0 m3/h, maximum recommended: 23 m3/h for 2" model (50x60)


RAIN BIRD 200-PGA or equivalent

with latching solenoid valve for a battery-operated controller 

- flow from 0.5 to 9.0 m3/h, maximum recommended: 5 m3/h for 1" model (26x34)


RAIN BIRD 100-PGA-9V  or equivalent

- flow from 7.0 to 22.0 m3/h, maximum recommended: 11 m3/h for 1,5" model (40x49)

RAIN BIRD 150-PGA-9V  or equivalent
- flow from 12.0 to 34.0 m3/h, maximum recommended: 23 m3/h for 2" model (50x60)
RAIN BIRD 200-PGA-9V  or equivalent

Options:

1.0 to 6.9 bar adjustable outlet pressure regulator


RAIN BIRD PRS-Dial  or equivalent

Non-potable water handle, 1" and 1 ½" valves


RAIN BIRD 231234 or equivalent

Non-potable water handle, 2" valve


RAIN BIRD 231236 or equivalent

E. 1", 1 ½" and 2" globe valves, operating range: 1.4 to 13.8 bar, with pressure control option

Construction: glass-filled nylon

Globe configuration, FF threads

Filter on diaphragm

Manual internal bleed with ¼-turn of solenoid equipped with an ergonomic handle

Solenoid with captured plunger

Operating pressure: 1.4 to 13.8 bar (at water temperature of 23°C)

Diaphragm travel adjustment handle, for adapting the closing time to extreme flow and pressure conditions

Equipped with external bleed screw

Able to receive a downstream pressure regulator

Able to receive a latching solenoid 

With 24V, 50Hz solenoid, 0.41 A inrush current, 0.23 A holding current, for 24 V controller or decoder system

· flow from 0.06 to 10.0 m3/h, maximum recommended: 6 m3/h for 1" model (26x34) 

RAIN BIRD 100-PEB or equivalent
· flow from 5.0 to 34.0 m3/h, maximum recommended: 20 m3/h for 1,5" model (40x49)

RAIN BIRD 150-PEB or equivalent
· flow from 12.0 to 45.0 m3/h, maximum recommended: 30 m3/h for 2" model (50x60)

RAIN BIRD 200-PEB or equivalent
Options: 

1.0 to 6.9 bar pressure regulator


RAIN BIRD PRS-Dial  or equivalent

9V latching solenoid
RAIN BIRD TBOS LU3100 or equivalent

F. 3" globe/angle valves, operating range: 1.4 to 13.8 bar  with pressure control option

Construction: brass body, glass filled nylon bonnet

Globe / angle configuration, FF threads

Filter on diaphragm protects operation

Manual internal bleed with 1/4 turn of solenoid with an ergonomic handle

Solenoid with captured plunger 

Operating pressure: 1.4 to 13.8 bar (for water at 23°C).

Diaphragm adjustment handle for adapting the closing time to extreme flow and pressure conditions.

Equipped with external bleed screw.

Able to receive a downstream pressure regulator.

Able to receive a latching solenoid.

Available in 3", flow from 14 to 68 m3/h (maximum recommended: 60 m3/h)

24V, 50Hz solenoid, 0.41 A inrush current, 0.23 A holding current, for 24 V controller or decoder system


RAIN BIRD 300-BPE or equivalent

Nylon Scrubber scrapes debris from stainless steel filter on diaphragm.


RAIN BIRD 300-BPES or equivalent
Options:

1.0 to 6.9 bar pressure regulator


RAIN BIRD PRS-Dial  or equivalent

9V latching solenoid
RAIN BIRD TBOS LU3100 or equivalent

3.1.11  ELECTRICAL CABLES AND CONNECTORS

· Very low voltage cable (max. 30V) for supplying electric valves:
- Colour-coded multi-conductor cable: 3, 5, 7,9 or 13 conductors (0.8 mm² conductor cross section), polyethylene jacket with nylon rip cord, takes up little space.

-  Maximum distance between a controller and a valve: 350 m


RAIN BIRD "Irrigation cable": Irricable 3/5/7/9/13 or equivalent

· Very low voltage single conductor cable (max. 30V) for supplying solenoid valves:
- 1x1.5 mm² single PE insulation cable


RAIN BIRD SI 115 or equivalent

- 1x1.5 mm² double PVC- PE insulation cable


RAIN BIRD DI 115 or equivalent

- 1x2.5 mm² single PE insulation cable


RAIN BIRD SI 125 or equivalent

- 1x2.5 mm² double PVC- PE insulation cable


RAIN BIRD DI 125 or equivalent

· Signal cable for 2-wire centralized decoder systems:

- Double insulated cable for transmitting low voltage square ac communication signal, 2x2.5 mm² conductors.
European standard: CEI 60502-1

- Allowable current (continuous duty): buried: 46A at 20°C, open air: 33A at 30°C.

- DU = 14.8 V/A/Km


RAIN BIRD "Decoder Cable" signal cable or equivalent

· Waterproof Electrical wire connectors

- Consists of a tube of grease to withstand humidity and a watertight cable holding device

- Maximum operating and storage temperature: 49°C
- Connections of 3x2.5 mm² wires maximum.


DBY connectors or equivalent

- Connections of 3x4.0 mm² wires maximum.


DBR connectors or equivalent

3.1.12  VALVE BOXES

· Round or rectangular boxes permitting easy access to meters, Air Valves, electric valves or drain valves

· Tensile strength: 21.37-37.91 N/mm², according to ISO 1926

· Temperature of deflection: 73-82°C, according to ISO 75-1

· Density: 0.955 g/cm3 according to ISO 8962

- Round boxes: - top diameter: 15.2 cm, bottom diameter: 20.0 cm and height: 23.3 cm 

RAIN BIRD HDPE:  VB708B or equivalent

- Round boxes: - top diameter: 25.0 cm, bottom diameter: 33.5 cm and height: 26.5 cm 

RAIN BIRD HDPE:  VB910B or equivalent


- Rectangular boxes, dimensions in cm : Length, width, height:

L x W x H: 50 x 36 x 31.0 cm

RAIN BIRD VB1419 or equivalent

L x W x H: 61 x 43 x 31.5 cm

RAIN BIRD VB1220 or equivalent

L x W x H: 83 x 59 x 39.0 cm

RAIN BIRD VB1324 or equivalent

L x W x H: 103 x 69 x 46.0 cm

RAIN BIRD VB1730 or equivalent

Options: 

17 cm high rectangular extension

RAIN BIRD VB1419E or equivalent

RAIN BIRD VB1220E or equivalent

Cast iron cover with steel frame (lifted using 2 special keys)

RAIN BIRD VBSTDCA or equivalent

Cast iron cover with steel frame (lifted using 2 special keys)

RAIN BIRD JMBCA or equivalent

Concrete cover with steel frame (lifted using 2 special keys)

RAIN BIRD VBSTDCR or equivalent

Concrete cover with steel frame (lifted using 2 special keys)

RAIN BIRD VBJMBCR or equivalent

Cover with artificial grass 

RAIN BIRD VB1419CGR or equivalent

Cover with artificial grass

RAIN BIRD VB1220CGR or equivalent

Penta head bolt, washer and clip (vandal proof)

RAIN BIRD VB-LOCK-P or equivalent

Key for penta head bolt and for lifting cast iron or concrete cover

RAIN BIRD VBLOCK or equivalent

3.1.13  230V CONTROLLERS

Controller power supply: 230V, 50 Hz 
Output: 24 volts, 50Hz.
A. 4 to 13 station Solid-state Controller

Modular 4 station controller can be upgraded to 13 stations by adding triple program 3-station extensions
Up to 4 starts per day and per program

Storage and delayed start-up in case of overlap 

Watering time per station: 1 minute to 4 hours in one-minute increments

Each station can be assigned to 1, 2 or 3 programs 

Delay between stations adjustable from 1 second to 9 hours for water well recovery or slow closing valves

Auxiliary station™ (station 13) can be set to bypass sensor 

LCD screen with function icons, 3-key touchpad plus a programming dial

7-day weekly schedule

1 to 6-day schedule with watering on only one day (per program)

Even days of the month, Odd days of the month (with our without the 31st)

Alarm symbol display 

Power ON indicator

On/Off function allows rainy weather shut-off

Water budget: seasonal adjustment of 0 to 200%
Dedicated sensor terminals, LED light indicates Rain sensor status, sensor bypass switch

Diagnostic circuit breaker identifies a station with valve or wiring problems and maintains the watering program on the other stations

Internal transformer. Primary power supply: 230V 50 Hz, secondary power supply: 25.5V, 50 Hz

Able to supply two compatible (24V) valve solenoids per station, plus a master valve (or a pump start relay), valve by valve configuration

Lockable plastic cabinet, suitable for mounting outdoors (sheltered location)

Dimensions: Width: 27.2 cm, Height: 19.5 cm, Depth: 11.2 cm
Non-volatile memory maintains programs indefinitely during power outage 

Program record, clear and restore function

Lithium battery maintains date and time (5 years without power)

Removable front panel: allows programming without being connected to the controller (supplied by means of a 9V battery)

Controller with 4-station base module:


RAIN BIRD iESP-4 M or equivalent

3-station extension module


RAIN BIRD ESP-SM3 or equivalent

B. 8 to 32 station Solid-state Controller

Eight station base model with the capacity to expand up to 32 stations in increments of 4 or 8 stations.
• Hot swappable modules can be installed in any position while the controller is in operation.
• ESP Programming: Extra Simple Programming with self-prompting large alphanumeric dot matrix display makes this controller easy to program, read, and understand.
• Spacious heavy-duty key-locking cabinet with internal junction box provides lots of room for wiring for a clean and professional looking installation.
• Removable, battery-programmable panel for the convenience of both programming instruction and programming prior to installation.
• D-drip program can run simultaneously with program A, B, or C to maximize hydraulic capacity and minimize watering time.
• 365-day calendar with leap year intelligence for one-time date and time setting.
• Five cycle modes (CUSTOM, CYCLICAL, ODD, ODD31, or EVEN) selectable by program for maximum flexibility and watering restriction compliance.
• Calendar-Day-Off option to set any day of the month as a non-watering day for all programs (in any cycle mode) accommodates special occasions and unique watering ordinances.
• Contractor DefaultTM function to save a customized default program which can be easily accessed at a later date. Delayed recall feature to set the day (up to 90 days later) on which the controller will automatically restore the saved program. This is useful in reloading a schedule that has been altered or in replacing a temporary schedule for new seed or sod.
• User-selectable languages: English, Spanish, French, German, Italian and Portuguese.
• Seasonal adjustment available by program and by month, up to 300%.
• Programmable Rain Delay enables system to stay off for a specified period with an auto-restart.
• Readily accessible manual watering function (right on the dial!) to operate a single valve, several valves, or an entire program. Manual watering operation will not alter the programmed watering schedule.
• Programmable Valve Delay to allow for water well recovery or time for slow-closing valves to turn off.
• Cycle+SoakTM by station allows total irrigation time to be split into usable cycles, minimizing runoff.
• Master valve/pump start circuit, programmable by station, for optimal irrigation control.
• Dedicated sensor terminals allow the user to easily connect a sensor to the controller for maximum water efficiency.
• Sensor bypass switch allows the user to override an active sensor.
• Sensor override function allows the user to override an active sensor by station.
• Built-in diagnostic functions let you confirm program information, calculate total program and valve run times, and run a test program that operates all system valves in sequence.
• Diagnostic self-setting circuit breaker identifies a valve or wire fault and continues to water operable stations.

• Number of programs: 4
• Automatic Starts per day per program: 8
• Independent programming schedule options variable per program: CUSTOM day-of-the-week, ODD day, EVEN day
• Station timing: 0 to 12 hours for all stations (0 to 120 minutes selectable in 1-minute increments; above 120 minutes selectable in 10-minute increments).
• Number of stations: 8 up to 32 in increments of 4 or 8 stations.


• Input required: 230 VAC -50Hz
• Output: 26,5 VAC 1.9A
• Power back-up: Lithium coin-cell battery maintains time and date (10 years) while non-volatile memory maintains the schedule (100 years).
• Multi-valve station capacity: Up to two 24 VAC, 7VA solenoid valves per station plus a master valve

Controller with 8-station base module:


RAIN BIRD ESP-LX MOD  or equivalent

3-station extension module


RAIN BIRD 8 stations extension module or equivalent

C. Accessories for 230V powered controllers:

· Modular communication interface 

RAIN BIRD DTC upgrade kit for ESP-LX or equivalent

· 9 volt NiMH rechargeable battery without memory effect, IEC 6F22 international standard

RAIN BIRD BAT9RE or equivalent

· Rain sensors sensing probes with Adjustable vent ring determines the drying time and therefore the time before watering resumes

RAIN BIRD RSD-BEx or equivalent
· Surge protection

- Electrical surge protection kit

- Fits all Solid-state and hybrid controllers, protects 12 stations


RAIN BIRD LPVK-12E or equivalent

D. Software 

Watering programs: will be created on a PC in (adjustable) run time mode or based on ETP

The pre-defined programs may be adapted to suit particular weather conditions (increase or reduction of needs).
They contain the same functions as the controllers to which they are sent. 

· Quadruple program

· Up to 8 starts per day and per program

· Weekly: 7-day watering cycle with any choice of day and if the remote-controlled controller allows 1 to 6-day watering cycle with watering on only one day (per program)
· Even dates of the month, Odd dates of the month (with our without 31st)
· Watering time per station: 1 minute to 12 hours in one-minute increments

· Water Budget function adjusts watering time by program, day and month
· On/Off function allows rainy weather shut-off
· Off-site manual operation

· Dry-run
Software interface displays the program.


The technical data can be set for each controller: type of controller, telephone number.

RAIN BIRD IQ software or equivalent
 for LXM-DTC satellite controllers or equivalent

3.1.14 MULTI-SITE PC ASSISTED PROGRAMMING SYSTEM

Components of a Central Control System:

Software for PC 

On-site controller(s) equipped with a modem

Electric valves with 24VAC solenoid or electric valve-in-head sprinklers

A. 4 to 12 station Solid-state Controller

Modular 4 station controller extendable to 12 stations by adding two triple program 4-station extensions
Up to 8 starts per day and per program

Storage and delayed start-up in case of overlap

Watering time per station: 1 minute to 12 hours in one-minute increments

LCD screen with function icons, 5-key touchpad

Power ON indicator, alarm symbol display

On/Off function allows rainy weather shut-off

Water Budget: 0 to 200% watering time adjustment

Special terminal for sensor, LED sensor status display

Incorporated charger for rechargeable 9V Ni MH battery (batteries not included)

Backup program in the event that the battery capacity is exceeded

Automatic circuit breaker indicating the station on which a short circuit or overload has occurred and maintaining the watering program on the other stations

Internal transformer 

Primary power supply: 230V - 50 Hz

Secondary power supply: 26.5 V – 50 Hz, consumption: 30 VA

Able to supply two compatible (24V) valve solenoids per station, plus a master valve (or a pump start relay)

Lockable plastic cabinet, suitable for outdoor wall mount (in a sheltered location)
Dimensions: Width: 20.7 cm, Height: 16.6 cm, Depth: 7.4 cm 
Modem option: the controller can be connected to a telephone line and remotely operated by computer

Radio option: possibility of adding a radio interface to allow remote operation of the controller.

RAIN BIRD SI-RR+ or equivalent

4-station extension module


RAIN BIRD SI-RR+ EXT or equivalent

Options:
Radio receiver for above controller


RAIN BIRD Radio Receiver  for SI-RR+ or CC4-12  or equivalent

99-channel transmitter


RAIN BIRD 99-RT or equivalent

External antenna for radio receiver


RAIN BIRD RR-ANT or equivalent

B. 8 to 48 station Solid-state Controller

Modular 8-station controller. Possibility of extending to 24 stations by adding two 8-station extension modules, and to 48 stations by connecting an additional 8-station cabinet. This cabinet can contain up to two additional modules of 8 stations each.

Triple program

Up to 8 starts per day and per program

Storage and delayed start-up in case of overlap

Watering time per station: 1 minute to 12 hours in one-minute increments

Cycle options:
Weekly: 7-day watering cycle with any choice of days

1 to 6-day watering cycle with watering on only one day (per program)

Even dates of the month, Odd dates of the month (with our without 31st)

LCD screen with function icons

Manual station or program start

Water Budget function adjusts watering time from 0 to 200% in 10% increments

On/Off function in case of rain

Automatic circuit breaker indicating the station on which a short circuit or overload has occurred and maintaining the watering program on the other stations

Special sensor terminal

Rechargeable 9 V battery (not supplied) for saving the program

Default program

Alarm symbol display

Internal transformer, outdoor wall mount (sheltered loation)

Primary power supply: 230VAC - 50 Hz, secondary power supply: 26.5 VAC - 50 Hz, consumption: 50 VA

Able to supply three compatible (24V) valve solenoids per station, plus a master valve (or a pump start relay)

Dimensions: Width: 24.1 cm; Height: 26 cm; Depth: 11 cm

Possibility of adding a radio interface to allow remote control operation

Possibility of connecting the controller to a telephone line for remote management by computer

Volume management option: special terminal for water meter when part of a remote computer management system


RAIN BIRD Dialog+ or equivalent

8-station extension module


RAIN BIRD Dialog+ extension module or equivalent

Extension cabinet: Width: 24.1 cm, Height: 26.0 cm, Depth: 11.0 cm for 8 to 24 additional stations Supplied with 8 station capacity.


RAIN BIRD Dialog+ extension cabinet or equivalent

Options:

- Manual / key start

RAIN BIRD M22 or equivalent

- Radio receiver for above controller


RAIN BIRD SI-RR+, DIALOG+ or CC4-12  Interface or equivalent

- 99-channel transmitter


RAIN BIRD 99-RT or equivalent

- External antenna for radio receiver


RAIN BIRD RR-ANT or equivalent

C. Accessories :

Controller communication modem board 

RAIN BIRD JM0D01 or equivalent

GSM modem for sites without telephone lines


RAIN BIRD JGSM01 or equivalent

Interface for GSM or direct connection for centralized controllers. GSM communication installed on PC and one GSM modem per controller with an interface board

RAIN BIRD JGSM01 + JCONB01 or equivalent

Water meter with transmitter in sizes: 1" (26x34), 1½"  (40x49) or 2" (50x60)

RAIN BIRD LTW100 or LTW150 or LTW200 or equivalent
for DIALOG+ controller or equivalent

9 volt NiMH rechargeable battery without memory effect, IEC 6F22 standard
RAIN BIRD BAT9RE or equivalent

· Rain Sensors

Fits all controllers previously described and not changing the stored programs, connected to the common, automatic shutdown and restart:


with removable rain collector pan, watering interrupted in case of rain by an electrode-operated system with an adjustable probe contact depth of 3.2 to 12.6 mm


RAIN BIRD Rain Check or equivalent
Adjustable vent ring setting determines the drying time and therefore the time before watering resumes

RAIN BIRD RSD-BEx or equivalent
· Surge protection

- Electrical surge protection kit

- Fits all Solid-state and hybrid controllers, protects 12 stations


RAIN BIRD LPVK-12E or equivalent

D. Software 

Watering programs: will be created on a PC in (adjustable) run time mode or based on ETP. The watering time will be calculated taking into account the precipitation rate at each station and the ETP. The software will be supplied with an historical European ETP database.


The PC will automatically transmit the pre-defined programs at the beginning of each month to automatically adjust the program to suit the climatic conditions.


The pre-defined programs may be adapted to suit particular weather conditions (increase or reduction of needs).
They contain the same functions as the controllers to which they are sent. 

· Triple program

· Up to 8 starts per day and per program

· Weekly: 7-day watering cycle with any choice of day and if the remote-controlled controller allows 1 to 6-day watering cycle with watering on only one day (per program)
· Even dates of the month, Odd dates of the month (with our without 31st)
· Watering time per station: 1 minute to 12 hours in one-minute increments

· Water Budget function adjusts watering time from 0 to 200% in 10% increments
· On/Off function allows rainy weather shut-off

Software interface displays the program.


The technical data can be set for each controller: type of controller, telephone number, frequency and time of automatic contact, etc.
The flow rate and surface area covered can be memorized for each station.


If the on-site controller is used in conjunction with a pulse counter, the software will issue an alarm in case of excessive water consumption

RAIN BIRD TBOS SIM or equivalent
 for SI-RR+ or DIALOG+ controllers or equivalent

3.1.15  MULTI-SITE CENTRAL CONTROL MANAGEMENT SYSTEM

Components of an installation with satellites:

Software for PC equipped with a modem

6 or 28-channel site interface
Field satellite controller

Satellite controller
(interface included)

Electric valves with 24VAC solenoids 
Electric valves with 24VAC solenoids

A. Software 

Used to create a database for each site.

The technical (type of controller, telephone number, frequency and time of automatic contact, etc), agricultural (soil retention capacity, rationing factor, minimum and maximum ET, rate of infiltration, etc.) and economic parameters (price of water) can be set for each site.

The following can be memorised for each station: flow rate, precipitation, maximum duration of watering cycle, the soak time between two applications if the cycle is exceeded, the crop factor, the capacity of the supply point or points (meter, pump) and the flow monitoring zone to which it belongs.

- Watering programs: these can be created on a run-time (adjustable) basis or controlled by ET.  Water needs are automatically adjusted on a daily basis if a weather station is available. The watering time will be computed taking into account the precipitation rate, the amount of available water in the soil, the ET and actual rainfall. Watering shut-down schedule: for isolated events or specific tasks. Flow management: reduces watering times by simultaneously operating several valves within the limits of the supply network capacity.

- Monitoring programs: monitoring of instantaneous flow rate, detection of pipe leakages or breakage combined with a pulse meter. 


RAIN BIRD Maxicom² or equivalent

B. Communication interface: 

- Connected to a telephone line, it stores the programs sent by the PC and ensures that they are properly executed. It also returns watering-related information: effective watering times, flow rates, alarms, etc. Active role: if a leak is detected on a zone controlled by a satellite controller, the  interface will seek the station at which the leak has occurred, interrupt its operation while maintaining watering on the other stations.

- Power supply: 230V, 50Hz.

- Wall or "pedestal" mounted 

- Available in 6 or 28 channel versions; 1 channel corresponds to 1 satellite (with 24 addresses) or a decoder (sensor or pulse).


RAIN BIRD CCU-6 or CCU-28 or equivalent

- Pulse decoder for pulse sensor


RAIN BIRD "DECPUL" or equivalent

- Sensor decoder for switch sensor


RAIN BIRD "DECSEN" or equivalent

C. Satellite controllers: 

Execute the programs composed by the software and stored in the interface.

- 230V, 50Hz power supply, 24 volts, 50Hz output

- Available in 12, 16, 24, 32 or 40 station versions.

- Manual operation possible, can also operate in battery mode.

Characteristics in battery-powered mode: 

- Quadruple program, independent, possible overlap

- Up to 8 starts per day and per program

- Management of two master valves, with one selectable station by station

- Watering time: 0 to 12 hours

- Daily or cyclic (1 to 99 day) watering cycle or choice of even or odd dates (management of calendar)

- Possibility of programming an interval between stations of 1 second to 9 hours

- Possibility of shutting-off watering (for 1 to 99 days)

- Water Budget 0 to 300% watering time adjustment

- Charging circuit for Cadmium/Nickel battery for maintaining the display in the event of power outage and non-volatile memory for saving programs and calendar (100 years)

- Fuse power supply protection and surge protection

- Terminal, cabling and solenoid valve solenoid testing and diagnostic program.

- Possibility of connecting 2 sensors, indicator showing stoppage of watering by one sensor

- Possibility of connecting two electric valves per station

- Internal transformer with a total capacity of 9 simultaneously operating solenoids (2 electric valves per station on 4 programs + 1 master valve)

- Lockable metal cabinet, Width: 28.7 cm, Height: 29.2 cm, Depth: 16.5 cm


RAIN BIRD ESP-SAT-TW-WM or SS 12/16/24/32/40 or equivalent

D. Field satellite controllers: 

- Satellite controllers with communication board and telephone modem included to operate without communication interface. Communication is made directly with the PC. 

- Possibility of connecting two sensors, without intermediate decoder

- 230V, 50Hz power supply, 24 volts, 50Hz output

- Available in 12, 16, 24, 32 or 40 station versions

- Characteristics in battery-powered mode identical to those of satellite controllers



RAIN BIRD ESP-SITE-W or S 12/16/24/32/40 or equivalent

E. Accessories :

- GSM modem for sites without telephone lines


RAIN BIRD Module Kit or equivalent

- 24V decoder for uses other than watering: fountains, lighting, etc.


RAIN BIRD "MAXDEC" or equivalent

- Rain gauge


RAIN BIRD "RAINGAUGE"  or equivalent

- Anemometer


RAIN BIRD "ANEMOMETER" or equivalent

- Remote control by mobile telephone only 


RAIN BIRD Freedom Interface or equivalent

- Remote control by radio or mobile telephone 


RAIN BIRD Freedom Interface + Radio Kit or equivalent

- Light automatic weather station with cable connection

RAIN BIRD WS-PRO-LT-H or equivalent

- Light automatic weather station with cable connection and solar panel

RAIN BIRD WS-PRO-LT-H-S or equivalent

- Light automatic weather station with wireless (radio) connection

RAIN BIRD WS-PRO-LT-WL or equivalent

- Light automatic weather station with wireless (radio) connection and solar panel

RAIN BIRD WS-PRO-LT-WL-S or equivalent

- Automatic weather station with telephone connection

RAIN BIRD WS-PRO-PH or equivalent

- Automatic weather station with cable connection

RAIN BIRD WS-PRO-SH or equivalent

- Water meter with transmitter 1" (26x34), 1½"  (40x49) or 2" (50x60)

RAIN BIRD LTW100 or LTW150 or LTW200 or equivalent

3.1.16  SINGLE SITE BATTERY-POWERED CONTROLLERS (9V battery)

· Solid-state controller

· Battery-powered: Operates with 2 9V alkaline batteries type 6AM6 (international standards) or 6LR61 (European standards) not included.

· Waterproof (IP68)

· Numbers of stations: 2, 4, 6 or 8

· Station timing: 1 minute to 4 hours in one-minute increments

· Number of programs: 3 totally independent programs

· Up to 8 starts per day and per program
· Large LCD screen with function icons.

· Battery status indicator on LCD.

· Ergonomic 5-key touchpad.

· Manual station or program start, test function

· Water Budget function adjusts watering time from 0 to 200% in 10% increments for all programs

· Rain Delay function (1 to 15 days) with automatic restart at the end of that period.

· Possibility of direct connection to a rain sensor
· Indoor/outdoor wall mount or directly in a valve box.

· Operating temperature: -20° to 70°C.

· Able to supply one compatible latching solenoid per station, plus a master valve fitted with a solenoid of the same type.
· Operates with latching solenoids
· Maximum distance of 30 m between the controller and the latching solenoid using wire sized 1,5 mm2.
· Dimensions: Height: 18.3 cm; Width: 15.6 cm; Depth: 5.6 cm

RAIN BIRD WP 2,4,6,8 or equivalent

- 9 volt alkaline 6LR61 / 6AM6 battery


RAIN BIRD BAT 9AL or equivalent

- Rain sensors with fibre washers, the adjustable vent setting determines the drying time and therefore the time before watering resumes

RAIN BIRD RSD-BEx or equivalent

3.1.17  MULTI-SITE BATTERY-POWERED CONTROLLERS (9V battery)

For automated watering of sites with no electrical power supply.

A. Components of an installation with transmission by infrared connection: 

- Electric valves equipped with latching solenoids

- 1, 2, 4 or 6-station control units

- Programming Field Transmitter

· Control module: 

Stores and executes the programs received from the Field Transmitter

Available in 1, 2, 4 or 6-station versions

Operates with one 9 V alkaline battery. Battery life: 1 year under normal operating conditions. 

Electronic components encased in resin, guaranteeing effective protection against humidity.

Submersible modules

IP68 protection rating.

Able to accommodate a radio interface.


RAIN BIRD TBOS 1, 2, 4 or 6-station module or equivalent

· Infrared programming Field Transmitter: 

Used to set up programs and transmit them to the modules (unlimited number) via infrared connector

Function icon display, audible touch-key confirmation, automatic stand-by

1 to 8 starts per day and per program based on a 7-day calendar, 3 independent programs

Station timing: 1 minute to 12 hours per station

When connected to a module, it provides battery status information for that module

Operating temperature: 0 to 55°C

Power supply: One 9V alkaline battery

RAIN BIRD TBOS field transmitter or equivalent

B. Components of an installation for radio transmission:

Same characteristics as the above components, but transmission can be made over a distance of 200 m in open terrain, without opening valve boxes

- Electric valves equipped with latching solenoids

- 1, 2, 4 or 6-station control modules

- Radio interface units

- Universal field transmitter

· Radio interface units

Mounted on the control modules

Radio transmission and reception via semi-rigid antenna, transmission to module by infrared connection

2-digit identification code 

Maximum operating temperature: 55°C

Power supply: One 9V alkaline battery

Battery life: 1 year

Able to receive programs from a radio field transmitter


RAIN BIRD TBOS radio + interface or equivalent

· Compact unit: 

Comprising a 1 station control module, 1 radio interface and a latching solenoid. Reduces the cost of installation when a valve box contains only one valve. 2-digit identification code.

Reception and transmission via semi-rigid antenna

Maximum operating temperature: 55°C

Power supply: two 9 Volt alkaline batteries, Battery life: 1 year

Able to receive programs from a radio field transmitter


RAIN BIRD VRM-1+ radio module or equivalent

· Radio field transmitter: 

Same programming characteristics as the above field transmitter. Radio transmission protected by 2-digit code. "Scanner" function identifies all radio modules within a 200 m radius (open terrain). Also fitted with a cord with infrared connector.


RAIN BIRD TBOS universal  field transmitter or equivalent

C. Centralized watering management software for field transmitters 

- This hybrid software operates on a PC or compatible computer and can be used to create a database of specific information for each site equipped with control modules (1, 2, 4 or 6 stations) fitted with a radio interface: valve box location, type of equipment, plant type, soil type and exposure. It can create, store and print-out the programs of each control module. The programs can be downloaded at any time to a specific field transmitter. In the field, the programs are systematically transmitted to each control module, as the field transmitter automatically recognises the module numbers and the programs intended for them.

- Battery management, with scheduled replacement dates.

- Possibility of inserting a photograph or plan of each site.

- Includes the software, the program transmission interface and the radio transmitter.

RAIN BIRD TBOS SIM or equivalent

D. Accessories for battery-powered controllers:

9V alkaline battery


RAIN BIRD BAT 9AL or equivalent

Soil moisture sensor (with on/off switch).


RAIN BIRD TBOS underground shutoff or equivalent
Rain sensor: fits all controllers previously described and does not change the stored programs, automatic shut-down and restart: With fibre washers, the adjustable vent setting determines the drying time and therefore the time before watering resumes.
RAIN BIRD RSD-BEx or equivalent
3.1.18 SINGLE SITE TWO-WIRE DECODER SYSTEM
Power supply 230V, 50 Hz

Valve control: 24V - 50 Hz
A controller or an interface connected to a PC operates the Electric valves by means of a single (double strand) cable via decoders that are capable of recognising the signal sent by the central controller 

Using this principle enables a large number of valves to be managed with a very short run of cable.

A. Components of a decoder installation:

- Cable 

- Decoders

- Electric valves

- Controller or software for PC

· Cable

- Double insulated cable, for transmitting low voltage AC communication signal.

- 2 rigid copper single-strand conductors of 2.5 mm² cross section

- Maximum distance from the controller: 12 km in a loop configuration, 3 km in  a star configuration.

- European standard: CEI 60502-1

- Maximum current (continuous duty): buried: 46A at 20°C, open air: 33A at 30°C.

- Δ U = 14.8 V/A/Km

RAIN BIRD signal cable: Decoder Cable or equivalent

· Decoders

- Characterised by the number of addresses and the number of solenoids that can be activated per address

- Factory preset address codes and encapsulated in resin for total waterproofing

- Consumption: 1 mA in passive mode, 18 mA per solenoid in active mode

- Built-in electrical surge protection for 4 or 6-address decoders

	Number of addresses
	Capacity per address

(active solenoids per address)
	Maximum number of simultaneously active solenoids  (per decoder)

	1
	1
	1

	1
	2
	2

	2
	2
	4

	4
	1
	4

	6
	1
	4


- Operating temperature: 0 to 50°C, storage temperature: -20 to 70°C


RAIN BIRD FD-101/FD-102/FD-202/FD-401/FD-601 or equivalent

· Electric valves or electric valve-in-head sprinklers:

· Fitted with compatible 24 VAC solenoids

· Maximum distance between a one or two-address decoder and a solenoid: 200 meters with a 2.5 mm² cable (with 2 strands)

RAIN BIRD DI 125 cable or equivalent

· Sealed electric cable connections

- Consists of a tube of grease to withstand humidity and a watertight cable connection

- Maximum operating and storage temperature: 49°C

- Two models: 
Connections of 3x2.5 mm² wires maximum.

Connections of 3x4.0 mm² wires maximum.

DBY, DBR connectors or equivalent

- Surge arrestors: connected to the signal cable and to earth, they protect against electrical surges. 


RAIN BIRD LSP-1 or equivalent

- Pump control decoder



RAIN BIRD PD-210 or equivalent

- Rain sensor with fibre washers, the adjustable vent ring determines the drying time and therefore the time before watering resumes

RAIN BIRD RSD-BEx or equivalent
- Decoder for latching meter sensor or static contact sensor (wind, hygrometer, etc.). The pulses from the meters or the sensor contacts must have no current and no frequency (dry).


RAIN BIRD SD-210 or equivalent

B. Wall-mounted two-wire decoder controller:

Wall-mounted controller, 50-address capacity, extendable to 200 addresses by adding further 50-address modules

The software supplied with the controller allows user-friendly programming on a PC (not supplied). The program is then transferred to the controller on site (connecting cable supplied).

· Large LCD screen, indoor wall mount

· Decoder control of 1, 2, 4 or 6 addresses

· Programmable run-time per address: 0 to 999 minutes in increments of 1 minute

· Programming of watering sequences and decoder grouping

· Capacity of 10 programs, up to 6 starts per day and per program

· Maximum number of simultaneously active solenoids: 10

· Cycle length: 14 days (user defined)
· Water Budget: 0 to 250% in 1% increments

· Able to manage a pump station and two recirculating pumps

· Possibility of connecting two decoders for static sensor (wind, etc.) and/or latching meters

· Internal transformer:

· Signal cable connection terminals included (2 x 2.5 mm² cable)

· Maximum distance between the controller and the decoders: 3,000 m

· Lockable plastic cabinet, L: 24.1 cm, H: 26.0 cm, D: 11.0 cm

· Option of programming on PC and sending the program via a cable (software and cable included)

· Option of programming on PC and sending the program via telephone line: optional modem

· Option of permanent connection to PC: optional cable with optocoupler

· Upgradeable: can be replaced with software operating on PC with communication interface


RAIN BIRD MDC-50-200 or equivalent

Accessories for the above decoder systems:

- Accessories : module with 50 additional addresses


RAIN BIRD MODULE 50 or equivalent

- Modem for wall-mounted controller, two-wire system for remote access to PC


RAIN BIRD MDC Modem or equivalent

- Cable with optocoupler for permanent connection to a PC 


RAIN BIRD Cable W opto or equivalent

- Socket with pedestal for remote control from the site


RAIN BIRD PED-250 or equivalent

- Field transmitter, remote control


RAIN BIRD FT-210 or equivalent

C. Central control 2-wire decoder management system 

· Software operating on PC under Windows with communication interface and site connection cabinet

· Permanent communication with the site for real-time management

· Maximum capacity of 500 addresses (1000 addresses with additional software module and interface).

Water savings: 

· The watering times are calculated daily based on ET

· Takes account of the precipitation rate of each station

· Hydric balance: takes account of the ground storage capacity and usable precipitation

· Watering cycle and soak time: elimination of puddling and run-off

· Water budget of 0 to 300%

Reduction of watering time, energy savings, operating security:

· The flow manager takes account of the characteristics of the network in order to optimise the hydraulic operation

· Takes account of 6 pump stations or water supply points

· Simulation and graphical representation of instantaneous flow 

Graphic functions:

· Integration of site plan from Autocad or Shape files

· Display of sprinklers in operation

· Can start a watering zone by clicking with the mouse on the site view

Programs:

· Maximum number of programs: 100

· Number of programs managed simultaneously: 20

· 6 starts per day and per program

· Number of sequences per program: 25

· Printing of programs and reports

· Maximum number of decoders active simultaneously: 15

Remote control: 

· Possibility of remote control (starting stations or programs) by telephone

Off-site maintenance: 

· Possibility of performing off-site maintenance via modem

RAIN BIRD SiteControl or equivalent

Accessories for central control decoder management system:

· Software module for interaction with data from sensors 


RAIN BIRD Smart Sensor Module or equivalent

· Software module for an interactive link with a compatible weather station

RAIN BIRD Smart Weather alarm Module or equivalent

· Software module for managing an additional communication interface


RAIN BIRD Hybrid Module or equivalent

· Software module for additional graphical functions


RAIN BIRD Map Utilities Module or equivalent

· Software module for managing a compatible pump station


RAIN BIRD Smart Pump or equivalent

· Software module for 8 additional zones


RAIN BIRD Additional Locations Module or equivalent

-Additional communication interface


RAIN BIRD MDI or equivalent

· Additional connection cabinet


RAIN BIRD LTB or equivalent

· Remote control by telephone:  interface, telephone and PC connection cables (RS232), external transformer and software.
Possibility of adding a radio kit (below)


RAIN BIRD "Freedom" or equivalent

· Automatic weather station


RAIN BIRD WS-PRO or WS-PRO-LT or equivalent

3.1.19  WEATHER STATION

· Automatic weather station with phone or wire connection for central control systems:

- Collection of 6 types of data: air temperature, solar radiation, relative humidity, wind speed and direction, rainfall

- Data collected by means of an integrated micro-logger

- Automatic daily calculation of the ET using Penman's equation

- Self-diagnostic: continuous monitoring of internal moisture and battery voltage level

- Battery recharged by external transformer (230/240V - 16VAC, output voltage 26.5 V) or solar panel.

- Parameters: longitude, latitude, altitude

- Compatible with the central control management systems described above

- Mast included

with cable connection 

RAIN BIRD WS-PRO-SH or equivalent

with telephone modem connection

RAIN BIRD WS-PRO-PH or equivalent

· Automatic weather station with phone or hard-wire connection for centralized systems with (or without) solar panels: 

- Collection of 6 types of data: air temperature, solar radiation, relative humidity, wind speed and direction, rainfall

- Hourly storage of data for each sensor.

- Automatic daily calculation of the ET.

- Communication option: wireless connection up to 400 m, wire connection up to 6,000 m.

- Mast not included

- Compatible with the central control management systems described above

with 16V to 22V transformer supply


RAIN BIRD WS-PRO-LT or equivalent

with solar panel
RAIN BIRD WS-PRO-LT-S or equivalent

with radio communication
RAIN BIRD WS-PRO-WL or equivalent

with communication by radio and solar panel
RAIN BIRD WS-PRO-WL-S or equivalent

· Accessories for hard-wired station: 

          - Surge protection 

RAIN BIRD MSP-1 or equivalent

- Surge protection grounding plate 

RAIN BIRD MGP-1 or equivalent 
3.1.20 SINGLE PUMP PREFABRICATED PUMP STATIONS 

Single pump stations are designed for use on athletic fields and other commercial applications. They will provide the required flow rate and pressure to operate the irrigation system. Pre-assembled single pump stations are and easy to install and operate. All pump stations will be fully water tested and calibrated before delivery.

Product lines :

Soft Start models are suitable in applications where the flow rate is relatively constant, for example athletic fields. A soft starter is an electronic unit that reduces current peak at start-up. Without Soft Start, the current peak at start-up will be about 5 times the operating current, with Soft Start only about 2 to 3 times the operating current. 


VFD models are used in applications with varying flow rates during certain periods where a constant pressure is required. VFD continuously controls the motor speed, which makes it possible to set the pump station to operate at any duty point and adjust the performance to a given requirement. VFD models have no current peak at start-up.

Soft Start Series
• The Soft Start cabinet is mounted on the pump
• Polyester enclosure, 380x300x120mm, IP54. 
• Started directly by irrigation controller through built-in 24V relay.
• Also accepts signal from external device (e.g. level switch, pressure switch)
• Built-in motor circuit breaker 
• Standard multi-function timing relay with On-delay/Off-delay function mode
• Level control with remote input contact mode for use with water level probes (included) 
• Man-0-Auto Selector switch 
• Round signal lamps (Green: Motor Running / Red: Motor Alarm)

Option: pressure tank and pressure switch

VFD Series
• The VFD unit is mounted on the pump with motors up to 5,5 kW and delivered with 5 m of cable for wall mounting with larger motors.
• Welded steel enclosure, size depending on pump, IP54 
• Speed regulation by 4-20mA signal from pressure transmitter
• Pressure transmitter in stainless steel
• Built-in overload protection 
• Operator’s panel for adjustment of settings (desired pressure, operating margins, time delay etc.)
• Pressure shown in operator’s panel
• Build in PTC resistor in motor protects the motor from overheating caused by overload or low voltage
• Pressure tank included

All models specifications :
• Grundfos CR pumps with high efficiency class EFF1 motors, IP55, 3Ph, 400V, 50Hz, 2950 RPM
• Manifold in galvanized steel
• Danfoss/Socla  check valve 
• Main isolation valve on pump station outlet
• In/outlet DN25 incl. ball valve 
• Pressure gauge installed on manifold
• Protective thermostat on the pump prevents pump from running too hot

All model option:

Suction kit

Pressure relief valve

III. WORK PROCEDURE

III.1 ORGANIZATION OF WORKS

The following table provides a non-exhaustive list of operations to be performed by the Contactor for organizing and preparing the work.

	OPERATIONS AND

PRODUCTS
	CONTRACT 
REF.
	DOCUMENT

TO BE PRODUCED BY

THE CONTRACTOR
	COMPLETION DATE

	Programme of works

Construction schedule
	
	Chart
	Five (5)

days from

the

work order

instructing

the

work

to

proceed

	Pipes
	
	Letter, technical data sheet,

Sample
	

	Low volume irrigation
	
	Letter, technical data sheet,

Sample
	

	Fixed Spray Heads
	
	Letter, technical data sheet,

Sample
	

	Rotor pop-ups
	
	Letter, technical data sheet,

Sample, tests
	

	Impact sprinklers
	
	Letter, technical data sheet,

tests
	

	Long-range gun-type

Sprinklers
	
	Letter, technical data sheet,

tests
	

	Self-propelled sprinklers
	
	Letter, technical data sheet,

tests
	

	Quick-coupling valves
	
	Letter, technical data sheet,

Sample
	

	Fittings, SWING PIPE,

elbows and accessories
	
	Letter, technical data sheet,

Sample
	

	Electric valves
	
	Letter, technical data sheet,

Sample
	

	Electrical cables and connectors
	
	Letter, technical data sheet,

Sample
	

	Valve boxes
	
	Letter, technical data sheet
	

	230V controllers
	
	Letter, technical data sheet,

Tests
	

	Central Control Systems
	
	Letter, technical data sheet,

Tests
	

	Battery-powered controllers
	
	Letter, technical data sheet
	

	2-wire decoder system
	
	Letter, technical data sheet
	

	Weather stations
	
	Letter, technical data sheet
	

	Prefabricated pump
 stations
	
	Letter, technical data sheet,

Tests
	

	Origin and approval of materials
	
	Letter, technical data sheet,

Documentation
	Ten (10) days

from the

date of

the order

instructing

the work to

proceed

	Detailed prices
	
	Completed document
	

	Environmental compliance plan
	
	Completed document
	

	Specific health protection

and safety plan
	
	Completed document
	


III.2 SITE SET-UP

At the time of executing the work, the Customer shall examine the possibility of placing part of its property at the disposal of the Contractor for the purpose of temporary storage of equipment and supplies.

In the event that the Customer is unable to comply with the Contractor's request, it is understood that the Contractor shall be responsible for the costs of finding and temporarily occupying the land that it requires.

III.3 SAFETY RULES – SITE TRAFFIC

Safety rules:
The Contractor shall comply with the safety rules applying to Contractors performing work on this site.

Transportation:
Only transportation vehicles meeting the standards specified by the highway code shall be allowed on site. In particular, no overloaded vehicles shall be allowed.

The Contractor shall take all precautions to avoid damage to the public highway during the work. A damage survey shall be performed before and after the works.

III.4 CONSTRUCTION SCHEDULE

The Contractor shall provide a construction schedule for completing the work within five (5) days of receiving notification of the job order instructing the work to proceed.

The Customer shall return the provisional construction schedule to the Contractor either signed (if applicable) or with comments within a period of one week.

Any alterations requested of the Contractor shall then be completed within the stipulated period.

The construction schedule shall be drawn up on a weekly basis in the form of a chart.

The schedule shall be constantly kept up to date and the Contractor shall propose in due time any additional work that may be required while the construction is in progress.  

The construction schedule shall indicate the anticipated personnel and material resources for completing the job.

III.5 SITE LOG – SITE MEETINGS

III.5.1 Site log

A site log shall be kept by the project manager.

The Project Manager's representative shall keep a daily record in this log of the following:

- the administrative operations relating to the execution and the payment of the contract,

- the climatic conditions (temperature, rain fall, etc.)

- equipment breakdowns and their duration,

- inspection test results,

- incidents or details affecting the durability of the installation, the calculation of costs or the duration of the works,

- comments regarding the requirements imposed on the Contractor,

The site log shall be signed each day by the Project Manager's representative and the Contractor's representative.

The Contractor's detailed report shall be appended to the site log each day. This report shall indicate:



the work schedule, number and qualification of personnel, the equipment on site and its operation time, daily progress, the amounts of products used and the length of pipes laid.

III.5.2 Site meetings

Site meetings shall be held at the times and dates set by the Project Manager. Minutes of these meetings shall be drawn up by the Project Manager. The comments and instructions contained in the minutes shall be deemed to be work instructions.

A copy of the minutes shall be provided to the Director of the named Contractor and, in the case of a subcontract, the Main Contractor shall be responsible for sending a copy of the minutes to each Subcontractor.

III.6 SITE INVENTORY AND OPENING OF TRENCHES

The Contractor shall ensure the cleanliness of the site at all times. The Contactor shall be required to clean any rubbish or scattered materials without delay. The Contractor shall be responsible for disposing of waste in recognised, approved waste treatment centres.

Prior to digging any trench and during the execution of the work, the Contractor shall, at its own expense, take all necessary measures to ensure the safety of traffic, and in particular shall install site signposting and store materials in accordance with the applicable regulations.

The attention of the Contactor is drawn in particular to the precautions to be taken during digging to avoid damaging the existing pipes.

Hence, prior to starting any works, the Contractor shall refer to: 

- The municipal authorities (water, sewage, electricity)

- The legally constituted authorities and operators responsible  for the various service networks to obtain information regarding the existing works within the confines of the site.

This will involve: 

- Consulting documents

- Issuing declarations of intention to carry out works in accordance with the usual methods.

All necessary measures to protect all pipes, structures or installations shall be taken in conjunction with the relevant authorities. The Contractor shall, during the course of the works, comply at all times with the information provided by the services or legally constituted authorities concerned.

If, in spite of having taken all the necessary precautions, damage were to occur to existing works, the Contractor shall immediately warn the relevant services (electric company, phone company, water company, etc.).

Any damage occurring to buried pipes and structures within or immediately adjacent to the excavation works shall be repaired by the appropriate services at the Contractor's expense.

III.7 GENERAL PROVISIONS – SITE MARKING 
Information regarding the nature of the soil

The soil at the point of excavation of the trenches shall be classed as follows: 

- excavation in heterogeneous ground not requiring the use of jackhammers.

- excavation in rocky ground requiring the use of a jackhammers.

The Contractor shall be responsible for checking the nature of the soil during the works preparation phase.
Marking

The general marking shall be performed by the Contractor and checked independently with the project manager before the start of the works.

The Contractor shall, whenever necessary, provide special marking of any underground or buried works jointly with the Manager of the Works.

To this end, and in order to accurately mark the pipes and structures underlying the site, the Contractor shall dig exploratory trenches.

The Contractor shall be liable for any marking and levelling errors for which it may be responsible and their consequences.

III.8 EXCAVATION – LAYING OF PIPES AND CABLES –  BACKFILLING -

III.8.1 EXCAVATION

All works shall be undertaken under the best possible conditions. In particular, the current climatic conditions shall be taken into account when undertaking each phase.

The tools and machines used shall be perfectly suited to their function and shall not, in particular, damage the previously constructed works.

They shall be greater or equal to 2.5 times the pipe diameter, with a minimum of 20 cm. The depth shall be sufficient to ensure a cover of 40 cm on the upper surface of secondary pipes and 60 cm  for main pipe. 

The excavated material, if reusable as backfill, shall be stored on the side of the excavation, otherwise it shall be disposed of in a dump at the Contractor's expense. The bottom of the excavation shall be properly levelled. 

Conduits and cables shall be laid in the bottom of the excavation on natural soil (if finely grained) or on a bed of sand 5 cm deep if the soil contains stones.

The conduits shall be wedged in place with excavated material (if it contains no stones with a maximum dimension of 6 mm), or with sand, up to a level of 7 cm above the top of the piping.

The trench shall be backfilled with excavated material cleared of coarse material and plant waste, in compacted layers of 20 cm.

A warning grid, of a colour corresponding to the type of works concerned, shall be installed 20 cm from the surface, placed above the top of the pipe.

Road crossings shall be formed by sinking or by opening from the surface. 

The trench excavation procedure shall be as follows:

- Carefully cut the top surface

- Excavate the trench and remove the excavated material

- Place a sleeve of suitable size and type for the pipes to be laid.

- Backfill with sand up to a level of 20 cm above the top of the sleeve, compacting carefully

- Backfill with well graded carefully compacted material

- Restore the road surface, with a layer of gravel-cement mixture in the case of roads subjected to heavy loads.

In the case of excavation in planted areas, the plants should, if applicable, be removed over the width of the trench, maintained during the works and carefully replanted upon completion of the works.

Excavations in existing lawns may be directly dug and the turf re-laid over the width of the trench. All precautions shall be taken to minimise any damage to green areas.

Lawns shall be mown short prior to excavating trenches. Plants shall be run over planking, if necessary, to avoid rutting. 

Trenches shall be very carefully backfilled and compacted to avoid subsequent settlement.

The lawn will finally be re-sown within the area of the trench on a properly prepared seedbed incorporating a mixture of varieties as close as possible to that of the surrounding area.

In all cases, the site shall be restored and cleaned upon completion of the works.

III.8.2 LAYING OF PIPES

Pipes shall be sized in such a way that the water velocity does not exceed 1.5 m/s. The difference in pressure between the most favoured and least favoured locations within a given sector shall not exceed 20%.

· Pipe protection

The Contractor shall take all measures to protect the piping against the effects of heat and against contact with projecting metal components.

In general, pipes will be kept away from any other objects that may be transported at the same time.

Pipes must be unloaded with care.

· Handling and storage

Coils shall be laid flat for transport. No heavy items or items with sharp edges are to be placed on the coils. They shall be stored on flat ground, free of stones, in the shade under a shelter covered with tarpaulins.

· Laying PET pipe
Coils shall be unwound by rolling, always beginning from the outside. Twisting of the tube must be avoided.

· Laying PVC pipe

Bending and twisting are to be avoided during laying operations (tightening connections, positioning ends, etc.).

Once they have been lowered into the trench, the Contractor shall properly align the piping with one another using temporary wedges. Temporary wedges shall also be provided at changes of direction. These wedges shall be made of wood. Temporary wedging of pipes with stones is strictly forbidden.

The final phase shall consist in setting the pipes to the correct line and level.

Any pipe that may accidentally have been allowed to fall from a height shall be rejected.

· Laying PET and PVC pipes

At each stoppage of work, the ends of the pipe in the process of being laid shall be plugged with a plug to avoid the entry of foreign matter or animals.

At the time of laying, the inside of all types of pipes shall be carefully inspected and carefully cleared of any foreign matter that may have entered.

The Contractor shall be entirely liable for performing this check and for any foreign matter that remains in the pipes prior to their entry into service. All of the above requirements apply equally to fittings and accessories.

· Pipe cutting

Cuts shall be made perpendicular to the axis of the pipe using with a saw or special pipe-cutting tool, then deburred.

- Check that the end of the tube is chamfered. Where site cutting is performed, reform the chamfer as required.

· Installation of compression fittings: PET

- Clean the components to be connected with a clean cloth.

- Measure and mark the depth of the socket on the end of the pipe.

- Place the nut, the toothed ring and the thrust rings if necessary

- Insert the tube as far as it will go, taking care not to damage the O-ring seal, 

- Move the toothed ring into position

- Tighten the nut.

For larger diameter pipes, it is preferable to perform all of the operations without the toothed ring, then to put them in place after having simply loosened the nuts.

· Glued spigot and socket joint (PVC)

The connections shall be made in accordance with the following specifications (particularly with respect to the different types of joint and the insertion lengths that shall be scrupulously adhered to by the Contractor and made with care).

- Measure and mark the depth of the socket on the male end of the pipe with a grease pencil or a felt-tip.

- Roughen the parts to be joined by rubbing in circles with sandpaper. The use of a file or a saw blade for this purpose is strictly forbidden.

- Clean the elements to be connected with a clean cloth soaked in stripping compound, taking care not to erase the previously applied mark.

- Coat the elements to be connected with a moderate amount of adhesive and spread it with a brush to achieve a uniform layer. Apply first to the female socket, then apply in a lengthwise direction to the entire inserted length of the spigot.

- The drying time shall be that indicated by the adhesive manufacturer.

· Thrust bearings, anchorages and wedges

Connections, elbows, tubular parts and all in-line devices subject to forces that tend to disconnect the pipes or deform the line of the pipe shall be avoided by blocks capable of withstanding the forces without depending on the support of other structures.

In all cases, elbows, tubular sections, etc., shall be securely wedged in the lateral direction, taking care not to damage the finishes.

The wedging shall be formed using rot-proof materials or a block of brickwork or concrete, etc., no larger than the nominal section of the trench.

· Protection of buried metal components

All buried metal components shall be protected against attack by wrapping "Denso" tape and applying a sand/lime mixture around the elements to be protected.

III.8.3 CABLE LAYING

· Handling and transport of cable drums

In all cases, cable drums are to be handled with care. They shall be loaded and unloaded using a mechanical system and a shaft inserted through the hole at the centre of the reel. Under no circumstances shall the cable reel be held with a chain, a cable or a rope wrapped around the drum and pushing against the outer layer of wound cable. It shall also be forbidden to drop a drum on the ground from the bed of a truck or trailer.

· Horizontal movement of drums: 

Drums should only be shifted with suitable supports in place.

If drums are rolled, they must be moved in the direction generally indicated by an arrow on the flanges, in order to avoid loosening the coils.

Drums shall not be stored on soft ground.

· Cable pulling

The cables shall be unwound, pulled and laid with the greatest of care, avoiding any twisting, kinking, etc., and ensuring that the radius of curvature is always greater than 20 times the cable diameter.

· Laying cable ducts 

The ducts shall be placed in the bottom of the trench to either side of the water pipes if they run together. Very low voltage (24V) cables should be kept separated from the 220V power supply cables by placing them on opposite sides of the pipes.

· Unconnected cable ends:

Under no circumstances shall the cables be left in backfilled or open excavations without the Contractor having first checked that the end seals have been properly made or are in good condition. The Contractor is reminded that the end caps must leave the ends of the cables free to move.

· Securing cables

Cables in trenches or conduits shall be secured without applying excessive torque but without leaving any slack unless dictated by ground movement considerations.

· Junction and distribution boxes

Junction and distribution boxes shall be constructed with utmost care. In particular, the pouring of resin (after having degreased all resin contact surfaces with trichlore), must be performed as a two-stage operation.

Prior to pouring the resin, the ends of the boxes shall be heated and the resin then poured up to the level of the top of the cables. The second layer shall be poured once the first layer has contracted.

No connections shall be made outside the solenoid valve boxes.

· Warning device

A warning device shall be placed over each pipe, even if it is placed underneath another pipe already indicated.

Standard NF T 54-080

Minimum ground cover over cables: 40 cm.

Road crossings, driveway entranceways, planting box sub-components, etc., also must be covered with a warning device.

· Identification

Cables shall be identified at each end and at each connection.

III.9 INSTALLATION OF IRRIGATION EQUIPMENT

Only devices with closely matched application rates shall be connected to any given pipe. 

Sets of different nozzles are used to obtain a flow rate that is proportional to the watered surface.

Sprinkler spacing shall be 0.8 to 1.2 times their radius of throw.

The devices shall be connected to the lateral pipes via an offset installation. This will consist of a branch take-off on the lateral pipe (tee or pipe saddle), a polyethylene pipe, spiral barb or compression fittings (straight or elbow). 1" and 1,5" sprinklers are to be mounted using a system of 3 swing joints.

This system should allow the sprinkler head to be set perfectly horizontally at the required level, while avoiding breakage due to the passage of machines.

In accordance with the manufacturer's recommendations, the devices shall be surrounded with a drainage pad to prevent water ponding at their base. They shall be located with a 2m guideline, with the cover situated 1 cm above the surface of the ground.

The quick-connect valves shall be connected to the pipe by means of a 3 swing-joint assembly, anchored to prevent rotation of the valves when removing the key. They shall be located in a circular valve box if the cover is non-lockable.

Non pop-up sprinklers shall be mounted on a metal riser supplied by an offset installation. 

Installing solenoid valves: 

Fittings, unions, watertight connections: see standard detail appended.

A ball valve shall be placed upstream of each solenoid valve or group of solenoid valves.

All installation procedures shall be submitted to the Project Manager prior to starting any work. The Contractor shall provide all diagrams and plans showing the measures to be used.

At the end of the work, the Contractor shall secure and set all devices to the correct level, in particular the valve boxes and sprinklers. They must be stable.

III.10 PIPE COMPLIANCE AND PRESSURE TESTING 
Only required for permanently pressurized (main) distribution pipes.

III.10.1  COMPLIANCE TESTING

Tests shall be conducted in accordance with the requirements of section 71 of the General Technical Conditions of the Contract.

III.10.2 PRESSURE TESTING

Test segments shall not exceed 200m in length. All operations associated with testing shall be performed by the Contractor and at its own expense.

Preparation of tests

Tests shall be performed in a way that will permit proper examination of the length of pipe concerned, and in particular all connections. These tests shall be performed prior to backfilling the trenches.

The Contractor shall, in particular, be responsible for providing and fitting all plates, thrust blocks and water supply connections required, as well as the equipment required for testing.

Where connections are of a type that will be coated, preventing the direct observation of leaks, a preliminary test shall be conducted prior to applying the coating. This test may be performed using air at the specified test pressure.

This preliminary test must be followed by the pressurized water test described below which it cannot under any circumstances replace.

Earth "anchor blocks" shall be placed at the centre of each pipe within the pipe run.

Water supply

The water supply shall be provided by the Client. The Contractor shall be responsible for making all necessary connections and for complying with the program for the execution of the works. The water supplied must not adversely affect the quality of the pipes.

The pipe run shall be gradually filled with water, avoiding water hammer from over-rapid filling and ensuring that the air in the pipe is properly bled off.

The filling rate shall not exceed 1/10 of the working flow rate.

It should be noted that PVC pipes with glued joints are not to be  filled with water until 48 hours after the last connection has been made.

Pressurisation

Test pressure:

The test pressure is generally taken as the static pressure  increased by 50%. The test pressure shall not be less than 8 bar.

Moreover, during testing, the pressure shall not be increased unnecessarily above the specified test pressure and shall not exceed the maximum value indicated by the manufacturer for the range of pipes and fittings used.

For plastic pipes, testing shall be performed at working pressure plus 2 bar – except in the case of discharge where it shall be increased by 50 %.

The test pressure shall be applied for the time necessary to check the pipes and the connections, but the test shall not last less than 30 minutes, nor the pressure drop more than 0.3 bar.

Modifications and follow-up tests

The Contractor must rectify any leaks noted during the test by immediately undertaking any repairs required at its own expense. The Contractor shall not be responsible for the cost of the replacement, supply and installation of parts supplied by others, where their failure is due to the poor quality of the material or faulty construction.

Once these repairs have been completed, the test shall be repeated under the same conditions as specified above.

Test report

A test report shall be produced for each test jointly by the Project Manager and the Contractor.

This report, to be prepared at least in duplicate by the Contractor in a notebook with numbered pages shall contain the following information:

- test sequence number and date performed,

- precise description of the segment of pipes tested (e.g.: location relative to adjoining buildings, etc.)

- a sketch indicating, in the order of laying, the number and the characteristics of pipes,  fittings or special parts and devices forming the segment,

- duration of test, test pressure, results obtained,

- decisions on any repairs and conclusions.

III.10.3 FILLING OF PIPES WITH WATER, ADJUSTMENT AND TESTING

10.3.1 Filling and emptying pipes

The entire network shall be flushed with pressurized clear water prior to attaching the sprinklers. The Client shall make available a water supply of the required capacity at the time requested by the installer for this purpose.

10.3.2 Adjustments, testing

The installation shall be handed over in perfect working condition.

Tests shall be performed in the presence of the Project Manager (with a wind speed of less than 6 km/h) and shall include the following checks:

Sprinkler overlap

This serves to check the compliance:

- of the sprinkler layout,

- of sprinkler overlap as defined on the working drawings during the development of the project.

Compliance of irrigation system with  specifications

The equipment and the actual installation must match the drawings and bill of quantities, as well as the regulations covering the contract.

Any partial modifications requested by the Client shall be justified anew and the drawings updated as required.

Electrical installation

The proper operation of the system shall be checked. A check shall also be made of the compliance of the devices with the applicable electrical standards, as well as their connection.

III.10.4 SITE RESTORATION

The Contractor shall ensure the cleanliness of the site at all times, and shall take all necessary measures to do so. Planting, green areas and lawns that have been altered or damaged due to the works, and in particular by the movement of construction equipment or the storage of equipment shall be restored to their original state by and at the expense of the Contractor.

III.10.5 ACCEPTANCE

As soon as the installation is completed and prior to acceptance, the Contractor shall provide the following operating documents:

-
simple yet precise and detailed operating and maintenance instructions,

-
diagrams (those referred to in the contract instructions),

-
as-built drawings and documents.

Acceptance shall take place after the checks described previously, in the presence of the Project Manager, in accordance with the applicable regulations.

The Project Manager reserves the right to delay final acceptance of the works in the event that a lack of quality or malfunctions have been noted during acceptance. The Contractor undertakes to correct any problem that might occur during the filling operation.

The as-built drawing shall be drawn up considering the valve boxes as fixed points.

Drawn up by                                                                           Indicate the company

………………………………..                                                name(s) and add the

………………………………..                                                handwritten words

………………………………..                                                "READ AND APPROVED"

………………………………..                                               before each signature

In……………………, on……………….

The Client


………………………………


The Contractor(s)


………………………………

NB : Each page of these contract conditions must be initialled by the Contractor.

- 2 –


- 3 –


