ELECTROMECHANICAL CONTROLLERS   

ESP Modular:  ESP-4M, ESP-4Mi   

The controller shall be of a hybrid type that combines electro-mechanical and microelectronic circuitry capable of fully automatic or manual operation. The controller shall be housed in a wall-mountable, weather resistant plastic cabinet with a key-locking cabinet door (outdoor models only) suitable for either indoor or outdoor installation.

The controller shall have a base unit with 4 stations as well as three expansion slots capable of receiving station  modules of three stations each to create a controller of up to 13 stations. Station 13 shall be called an “auxiliary station” and shall have the capability of bypassing an active rain sensor or of functioning as a normal station output. Station timing shall be from 0 minutes to 6 hours. Run time resolution shall be in 1-minute increments from 0 to 59 minutes and 10 minutes from 1 to 6 hours. The LCD shall display "No Run Times" or equivalent icon for 230 VAC models if no run time has been entered for any station in any program.

The controller shall have three separate and independent programs which can have different start times, station timing and watering days. Each program shall have up to 4 start times available. The controller shall stack multiple start times in sequence to prevent hydraulic overload. The LCD shall display "No Start Times" or the equivalent icon for 230VAC models if no start time has been entered for any program. The controller shall be capable of operating two 24 VAC solenoid valves per station plus a master valve or remote pump start relay. The controller shall operate on 120 VAC± 20% at 60Hz (230VAC ± 20% at 50Hz for international models). The controller shall have an electronic, diagnostic circuit breaker that shall sense a station with an electrical overload or short circuit and shall bypass that station and continue operating all other stations.

The controller shall have a 365-day calendar with a permanent day off feature that allows a day(s) of the week to be turned OFF on any cycle (odd/even/1-31day cycle). A day set to “Permanent Off” shall override the normal repeating schedule and shall display the words “Day Always Off/Day Off” in the LCD screen.

The controller shall have a seasonal adjust feature adjustable from 0% to 200% in increments of 10%. Seasonal adjust shall effect all programs simultaneously. If seasonal adjust is set to 0% the LCD shall display “SEASONAL ADJ”(equivalent icon for 230 VAC models).
The controller shall have a 12-hour AM/PM or 24 hour military (for 230VAC models) clock with a midnight day change over. The controller shall have a sensor circuit for connection to a rain sensor or to an

underground moisture sensor system that will interrupt a scheduled watering under “wet” or “moist” conditions. The controller shall have an indicator on the LCD screen and one LED light to indicate that a sensor is connected and active and that watering has been temporarily disabled.
The controller shall have access to a variety of “hidden features” by turning the dial to a specific location on the dial and pushing the ON OFF buttons simultaneously. These features shall include: 1) save a custom default program 2) retrieve a custom default program 3) bypass an active rain sensor on the Auxiliary Station 4) allow the Auxiliary Station to be interrupted by an active rain sensor 5) Clear memory 6) Set a day as “Permanently Off” 7)Set master valve/pump start circuit by station 8) Set programmable delay between station.
The controller shall have the following manual operations and manual advances for semiautomatic

control:

Run a single valve

Run multiple manually stacked valves

Run a semi-automatic program

Run a test on all valves (all stations with any

time assigned regardless of the program) from

1 to 10 minutes

The controller shall have a removable, battery programmable front panel (uses a 9 volt battery [not included]) for conveniently programming the controller away from the installation site or for teaching irrigation scheduling.  

The controller shall have the capacity for the program to be erased allowing the user to start programming with a blank controller. The controller shall have multiple knockouts, sizes and locations, including the back of the cabinet, to facilitate installation and provide a clean professional look. The controller shall

have a factory default program that runs 10 minutes every day beginning 8 hours after power resumption.

The controller shall have a reset button to reset the controller in the case of micro-controller “lock-up” due to power surges or frequent interruption to the power supply.
The controller shall be as manufactured by Rain Bird Corporation, Azusa, California.

ESP-LXME Controller

The ESP-LXME Controller shall be of a hybrid type that combines electro-mechanical and microelectronic circuitry capable of fully automatic or manual operation. The controller shall be housed in a wall-mountable, weather-resistant plastic cabinet with a key-locking cabinet door suitable for either indoor or outdoor installation. The controller shall have the ability to be programmed and operated in any one of six languages: English, Spanish, French, German, Italian, & Portuguese. The display shall show programming options and operating instructions in the chosen language without altering the programming or operation information.
The controller shall have a base station capacity of 8 or 12 stations as well as 3 expansion slots capable of receiving station modules of 4, 8, or 12 stations to create a controller capacity of up to 48 stations. All stations shall have the capability of independently obeying or ignoring the weather sensor as well as using or not using the master valve. Station timing shall be from 0 minutes to 12 hours. The controller shall have a Seasonal Adjustment by program which adjusts the station run time from 0 to 300% in 1% increments.

The controller shall also have a Monthly Seasonal Adjustment of 0 to 300% by month. Station timing with Seasonal Adjustment shall be from 1 second to 16 hours.
The controller shall have 4 separate and independent programs which can have different start times, start day cycles, and station run times. Each program shall have up to 8 start times per day for a total of 32 possible start times per day. The 4 programs shall be allowed to overlap operation based on user-defined settings which control the number of simultaneous stations per program and total for the controller. The controller shall allow up to 5 valves to operate simultaneously per program and total for the control¬ler including the master valve/pump start circuit. The controller shall have an electronic, diagnostic circuit breaker that shall sense a station with an electrical overload or short circuit and shall bypass that station and continue to operate all other stations.
The controller shall have a 365-day calendar with Permanent Day Off feature that allows a day(s) of the week to be turned off on any user selected program day cycle. (Custom, Even, Odd, Odd31, & Cyclical). Days set to Permanent Day Off shall override the normal repeating schedule and not water on the specified day(s) of the week. The controller shall also have a Calendar Day Off feature allowing the user to select up to 5 dates up to 365-days in the future when the controller shall not start programs. The controller shall incorporate a Rain Delay feature allowing the user to set the number of days the controller should remain off before automatically returning to the auto mode.
The controller shall have Cycle+Soak water management software which is capable of operating each station for a maximum cycle time and a minimum soak time to reduce water run-off. The maximum cycle time shall not be extended by Seasonal Adjustment.
The controller shall incorporate a FloManager feature providing real-time flow, power, and station management. FloManager shall manage the number of stations operating at any point in time based on water source capacity, station flow rate, number of valves per station; user defined simultaneous stations per program and for the controller. The controller shall provide station priorities to determine the order in which stations shall operate. The controller shall ignore the station number and instead operate the highest priority stations first and the lower priority stations last.
The controller shall offer Water Windows for each program. This function sets the allowed start and stop time where watering is allowed. If the watering cannot be completed by the time the Water Window closes, the stations with remaining run time are paused and watering automatically resumes when the Water Window opens the next time.
The controller shall offer a Flow Smart Module option which adds flow sensing functionality. The Flow Smart Module sensor input shall accept a direct input from a flow sensor with no flow scaling device required.

Module features shall include a FloWatch Learn Flow Utility which learns the normal flow rate of each station. Each time the station runs FloWatch compares the current real-time flow rate to the learned rate and takes user defined actions if high flow, low flow, or no flow is detected. FloWatch shall automatically determine the location of the flow problem and isolate the problem by turning off the affected station or master valve. FloWatch shall be compatible with both normally closed and open master valves. A Manual Master Valve Water Windows shall be provided to coordinate daytime manual watering with the flow sensing. This Water Windows shall offer programmable days of the week and manual watering additional flow rate.
The controller shall have an alarm indicator light on the front panel visible through the outer door with the door closed and locked. The alarm light shall prompt the user to select the alarm softkey to review the alarm condition(s).
The controller shall be compatible with the IQ v2.0 Central Control System utilizing IQ-NCC Network Communication Cartridges. The IQ-NCC Cartridge shall provide communication with the IQ Central Computer and other controllers via a variety of communication options (Direct Connect Cable, Phone, GPRS/Cellular, Ethernet, WiFi, Radio, and IQNet Communication Cable). The IQ v2.0 Central Control System shall provide remote computer control of the controller providing automatic or manual program adjustments.
The controller shall offer an optional metal cabinet and pedestal.

The controller shall be as manufactured by Rain Bird Corporation. 

ESP-LXD Controller
The ESP-LXD Controller shall be of a hybrid type that combines electro-mechanical and micro-electronic circuitry capable of fully automatic or manual operation. The controller shall be housed in a wall-mountable, weather-resistant plastic cabinet with a key-locking cabinet door suitable for either indoor or outdoor installation. The controller shall have the ability to be programmed and operated in any one of six languages: English, Spanish, French, German, Italian, & Portuguese. The display shall show programming options and operating instructions in the chosen language without altering the programming or operation information.
The controller shall have a base station capacity of 50 stations with two additional expansion slots capable of receiving ESPLXD-SM75 station modules to create a controller capacity of up to 200 stations. All stations shall have the capability of independently obeying or ignoring any weather sensor as well as using or not using the master valves. Station timing shall be from 0 minutes to 12 hours. The controller shall have a Seasonal Adjustment by program which adjusts the station run time from 0 to 300% in 1% increments. The controller shall also have a Monthly Seasonal Adjustment of 0 to 300% by month. Station timing with Seasonal Adjustment shall be from 1 second to 16 hours.
The controller shall have 4 separate and independent programs which can have different start times, start day cycles, and station run times. Each program shall have up to 8 start times per day for a total of 32 possible start times per day. The 4 programs shall be allowed to overlap operation based on user-defined settings which control the number of simultaneous stations per program and total for the controller. The controller shall allow up to 8 valves to operate simultaneously per program and total for the controller including the master valves.
The controller shall have a 365-day calendar with Permanent Day Off feature that allows a day(s) of the week to be turned off on any user selected program day cycle. (Custom, Even, Odd, Odd31, & Cyclical). Days set to Permanent Day Off shall override the normal repeating schedule and not water on the specified day(s) of the week. The controller shall also have a Calendar Day Off feature allowing the user to select up to 5 dates up to 365-days in the future when the controller shall not start programs. The controller shall incorporate a Rain Delay feature allowing the user to set the number of days the controller should remain off before automatically returning to the auto mode.

The controller shall have Cycle+Soak water management software which is capable of operating each station for a maximum cycle time and a minimum soak time to reduce water run-off. The maximum cycle time shall not extended by Seasonal Adjustment.
The controller shall incorporate a FloManager feature providing real-time flow, power, and station management. FloManager shall manage the number of stations operating at any point in time based on water source capacity, station flow rate, number of valves per station; user-defined simultaneous stations per program and for the controller. The controller shall provide station priorities to determine the order in which stations shall operate. The controller shall ignore the station number and instead operate the highest priority stations first and the lower priority stations last.
The controller shall offer Water Windows for each program. This function sets the allowed start and stop time where watering is allowed. If the watering cannot be completed by the time the Water Window closes, the stations with remaining run time are paused and watering automatically resumes when the Water Window opens the next time.
The controller shall include an integrated Flow Smart Module with flow sensing functionality. The Flow Smart Module shall accept sensor decoder input from 1 - 5 flow sensors with no flow scaling device required.
A FloWatch Learn Flow Utility which learns the normal flow rate of each station shall be included. Each time a station runs FloWatch compares the current real-time flow rate to the learned rate and takes user-defined actions if high flow, low flow, or no flow is detected. FloWatch shall automatically determine the location of the flow problem and isolate the problem by turning off the affected station(s) or master valve(s). FloWatch shall be compatible with both normally closed and open master valves. A Manual Master Valve Water Window shall be provided to coordinate daytime manual watering with the flow sensing. This Water Window shall offer programmable days of the week and manual watering additional flow rate.
The controller shall offer an optional metal cabinet and pedestal.

The controller shall be as manufactured by Rain Bird Corporation.

LDI/SDI Decoder

Mounting: In valve box (recommended) or direct burial.  Characteristics shall be as follows:

Power Draw:

FD-101TURF: 0.5 mA (idle) 18 mA (per active solenoid)

FD-102TURF: 0.5 mA (idle) 18 mA (per active solenoid)

FD-202TURF: 1 mA (idle) 18 mA (per active solenoid)

FD-401TURF: 1 mA (idle) 18 mA (per active solenoid)

FD-601TURF: 1 mA (idle) 18 mA (per active solenoid)
Dimensions:

FD-101TURF: Length: 2.77 in. (70 mm), Diameter: 1.5 in. (40 mm)

FD-102TURF: Length: 3.35 in. (85 mm), Diameter: 1.77 in. (45 mm)

FD-202TURF: Length: 3.35 in. (85 mm), Diameter: 1.97 in. (50 mm)

FD-401TURF: Length: 3.94 in. (100 mm), Diameter: 2.56 in. (65 mm)

FD-601TURF: Length: 3.94 in. (100 mm), diameter: 2.56 in. (65 mm)
Solenoids:

FD-101TURF: 1 with individual control

FD-102TURF: 1 or 2 simultaneously

FD-202TURF: 1 to 4 simultaneously

FD-401TURF: 1 to 4 with individual control

FD-601TURF: 1 to 6 with individual control

Wires:

FD-101TURF: Blue to cable, white to solenoid

FD-102TURF: Blue to cable, white to solenoid

FD-202TURF: Blue to cable, white and brown to solenoids

FD-401TURF: Blue to cable, color-coded to solenoids

FD-601TURF: Blue to cable, color-coded to solenoids

Surge Protection: Surge protection required every 500’ along two-wire path, using the LSP-1 Line Surge Protector, FD401T with built in surge protection, and/or FD601T with built in surge protection.

Output Power: Adjustable from controller – Inrush and holding current values adjustable at controller.

Encapsulation: Fully waterproof 

Address: Pre-coded from factory (i.e., no switches)

Electrical Input: Nominal voltage: 34Vpp (24V AC) from two-wire line. Minimum voltage: 21 Vpp (15V AC)

Standby Current: FD-101TURF, FD-102TURF: 0.5 mA; FD-202TURF, FD-401TURF & FD-601TURF: 1 mA

Input Fuse (FD-401TURF & FD-601TURF only): 300-500 mA, thermal

Electrical Output:

Max. voltage: 36 Vpp

Max. load:

FD-101TURF: 1 Rain Bird solenoid (one per address)

FD-102TURF: 2 Rain Bird solenoids (two per address)

FD-202TURF: 4 Rain Bird Solenoids (two per address)

FD-401TURF: 4 Rain Bird Solenoids (one per address)

FD-601TURF: 6 Rain Bird solenoids (one per address)

Maximum Cable Runs: 14 gauge – Star Pattern: 2.4 miles; Loop Pattern: 9.6 miles

Decoder/Solenoid Wires - Electrical Resistance: Max. 3 ohms

Max. Distance Decoder/Solenoids: Cable length: 14 gauge: 456 feet

Wiring: MAXI-Cable 14-2UF Double Jacketed

Environment: Working range: 32° to 122° F (0° to 50° C); storage range: -4° to 158° F (-20 to 70° C); 
Humidity: 100%

Surge Protection: 40 V, 1.5 kW transil

The FD Series Decoders shall be as manufactured by Rain Bird Corporation.

SDI/LDI to Decoder Communications Path
Communication wire between the SDI/LDI and the Decoder must utilize MAXI wire communication.  Specifications shall be as follows:
MAXI Wire, Hardwire Communications: the MAXI Type Communication wire for the Two-Wire paths shall be double jacketed, two-conductor cable intended for control of the Communications Signal and Feed-back Signal for the Rain Bird Central Computerized Control Systems.   The cable shall be suitable for direct burial in the earth and also may be installed in ducts or conduits.

Conductors: the Conductors shall be tin coated (for good mechanical bonding), soft drawn, annealed solid copper conforming to the requirements of ASTM-33.   Each conductor shall be insulated with 4/64” (minimum) thick PVC conforming to the requirements of U.L. Standard #493 for thermoplastic insulated underground feeder cables (TYPE UF).
The two (2) conductors shall be color coded with one conductor black and the other red.   Both conductors shall be of the same size and shall be of sizes as specified and/or shown on the drawings and a required for the proper operation of the Satellite and Decoder units connected to it.
The wire manufacturer (not the wire broker) shall certify in writing, for each shipment, that the insulated conductors have been tested for and meet the requirements of U.L. Standard #493 for thermoplastic-insulated, underground feeder cables (TYPE UF).   He shall also certify in writing that the individual conductors have a minimum insulation thickness of 4/64” throughout the entire length of the cable and that the finished cable meets the following requirements of the same standard:

Dielectric Voltage Withstand Test:
5000V for 60 Seconds

Tension and Elongation Test:

300 lbf, no separation

Impact Test:



6000V after the impact

Crushing Resistance Test:

an average of no less than 4500 lbf flat

Crushing Resistance Test:

an average of no less than 1200 lbf edge

Cold Bend Test:


No Cracks 
Water Absorption: In addition, each shipment of cable shall include a current dated listing card from the Underwriters showing the MANUFACTURER’S U.L. IDENTIFICATION NUMBER - as evidence that the MANUFACTURER is approved to manufacture thermoplastic insulated underground feeder cable in accordance with the U.L. Standard #493.
Outer Jacket: the two (2) conductors shall be laid parallel and covered with a Solid Color, HIGH DENSITY, sunlight resistant polyethylene outer jacket, of the color coding specified and conforming to the requirements of ICEA S-61-402 and NEMA WC 5.   The MINIMUM jacket thickness, when measured at any point in contact with the PVC insulation of the copper conductor and to the outer surface of the outer jacket, shall be 3/64” thick.   The outer jacket shall be PRESSURE EXTRUDED so as to COMPLETELY FILL the interstices between the two insulated wires.  The polyethylene outer jacket shall conform to the following: 
The entire outer polyethylene jacket shall be of the color specified for easy identification of the Two-Wire path.   Each Two-Wire Path on the system shall have a different color outer jacket for easy identification after installation and for easily distinguishing between the various Two-Wire paths on the system.   Standard colors for the outer jacket color-coding shall be White, Red, Green, Blue, Yellow, Orange and Black.
The MAXI® Type Cable SHALL be marked on the jacket as follows  - MAXI TYPE COMMUNICATION CABLE  - 2/C  ## AWG, along with the manufacturer’s name and identification number (which is mandatory) and other designations, such as, voltage rating, etc., as may be appropriate.   The wire shall not be marked with any other designation, except as noted above.

The manufacturer shall also certify in writing that the POLYETHELENE outer jacket is of minimum thickness (3/64”) throughout the entire length of the cable and that it does meet and conform to the requirements of ICEA S – 61 – 402 and NEMA WC 5 as outlined above for both Electrical Properties and Physical Properties.
The cable shall be shipped on non-returnable wood reels, in the lengths and color-coding outer jacket color as specified.
The MAXI Type Communication Cable, for the Two-Wire Paths of the various Rain Bird control systems shall meet or exceed the above specifications in all respects and all written certifications from the manufacturer shall be supplied with the wire as outlined and called for in these specifications.

SURGE PROTECTION FOR THE TWO-WIRE PATH

An MSP-1 Surge Arrestor shall be installed on the 2-wire communication path at each ESP-LXD controller location.  The MSP-1 shall detect and transfer voltage surges of 60 volts or higher traveling along the 2-wire path to a local grounding system via the dedicated grounding wires provided at each end of the device.  The MSP-1 Surge Arrestor shall be mounted in the stainless steel mounting bracket in the pedestal of the satellite unit or other suitable location.  An optional MGP-1 mounting plate is available for mounting MSP-1 to a local ground rod.  A local grounding system (ground rods, plates, cables, or combination) with a ground resistance of ten (10) ohms or less shall be provided at each MSP-1 location.  The surge arrestor shall be as manufactured and furnished by Rain Bird Corporation.

GROUNDING

Rain Bird warranties ESP-LXD controllers, decoders and ancillary products used on a two-wire path only when connected to a grounding system with a ground resistance of ten (10) ohms or less. 
Weather/ET System
The Weather/ET system shall provide dial modem telephone interrogation of up to 100 weather stations and/or online weather sources and calculation of the daily evapotranspiration (ET).
The Weather/ET system shall provide automatic adjustment of all ET-based schedules with reference to a user-determined “baseline ET”.
The Weather/ET System shall consist of the following components:

The IQTM version 2.0 or subsequent Central Control System, including the Advanced ET feature pack.

One each weather station (includes modems) as later specified.

Optional: A wind speed sensor (Model ANEMOMETER) may be specified for field controller locations susceptible to high wind. 

Specifications:

The wind speed meter shall be a three-cup anemometer providing wind speed measurements from 4 – 80 miles per hour (6,5 to 128 km/h). The wind speed meter electronics shall be housed in a weather-tight enclosure exceeding NEMA 4 and 6 specifications. The wind speed meter shall include a mounting bracket and 20 feet (6 meters) of cable. This wind speed meter shall be Rain Bird Model ANEMOMETER.

Specifications for Rain Bird Model PT3002 Pulse Monitor:
The pulse monitor shall be a microprocessor-based digital unit capable of displaying wind speed with a two line x 16 character alphanumeric display.  The display resolution shall be .25% using a floating decimal and automatic ranging multipliers.  English units of measure shall be standard, with metric units optional.  The unit shall be field calibrated by entering the I.D. of the pipe being monitored into the processor via the front-mounted keyboard.  A user-programmable pulse output shall also be featured, allowing the pulse monitor to interface with other pulse-driven data collection equipment, mechanical totalizers or relays.  The PT3002 accepts pulse, sine wave, or linear analog input signals. The PT3002 provides one Form C solid-state relay, and one solid-state switch output. Both are fully programmable as either Pulse / Volume, or Set-point control. All pipe diameters, pulse outputs, and pulse totals shall be stored in a non-volatile circuit allowing storage, without battery back up, for 5 years.
The pulse monitor shall be equipped with a software security program to prevent unauthorized access to the reset key.  Only by entering a code can the operator reset pipe I.D., pulses, or total flow.

The unit shall conform to the DIN standard dimensions, 96mm x 96mm for meter sizes and panel cut outs.  Optional mounting hardware allows for flush mounting in existing panel cutouts or stand-alone configurations.

The pulse monitor shall operate on power ranging from 12 to 24 VDC/VAC. The flow monitor shall be Rain Bird Model PT3002.
WEATHER STATION
Weather stations shall be the Rain Bird Weather Station WS-PRO remote connected weather station.  The unit shall be complete with the necessary instruments for recording wind speed, wind direction, relative humidity, rainfall, solar radiation, and air temperature.
A micrologger shall poll and record the data every 5 seconds on an around-the-clock basis.  An answering modem shall be used for communication of the computer and the weather station.  Unit shall be complete with a plug-in 120VAC/16VAC transformer.
Furnish and install surge arrestors for both the communication cable and the 16 VAC power wires as per manufacturer’s directions.  Weather station as well as the surge arrestors shall be grounded to an earth-grounding grid, consisting of three 5/8” diameter copper-clad grounding rods spaced in a triangle 10’ apart and tied together with #6 or larger bare copper wire.  Ground network shall be 5 ohms or less when tested.

The weather station shall be mounted on a poured concrete base and securely bolted to it and shall have a 6’ high (minimum) security fence on all sides at least 8’ out from the weather station base with an access gate.  Security fence shall be such as not to interfere with the correct readings of the instruments.

Model WSPRO2

The central control system shall include an onsite or remote weather station where shown on the plans and specifications. The unit shall be complete with the necessary instruments for recording wind run, wind direction, relative humidity, rainfall, solar radiation, and high and low temperature.  A micrologger shall continuously poll and record the data every 5 seconds.
Short-haul or telephone modems may be used for communication between the computer and weather station. 
For connection between the weather station and a central controller short-haul modem, two twisted-pair wires (4 wires total) shall be furnished.  This communication path shall not exceed 20,000 feet in total length. 
For connection between the weather station and a central controller modem a dial-up telephone line shall be furnished.
The unit shall be complete with a 120 VAC/16 VDC transformer.  A 120 VAC power connection shall be furnished at the transformer location.
The weather station shall be mounted on a poured concrete base and securely bolted to it.  If the weather station is installed in an unsecured area, install inside a 6’-0” high (minimum) security fence with access gate. And all sides must be at least 8’-0” out from the weather station base.  The security fence shall be such as not to interfere with the correct readings of the instruments.
Surge protection shall be provided for the 16 VDC power supply to the weather station.  Surge protection shall be provided for the 2 twisted-pair communication lines installed for both the weather station short-haul modem and the central controller short-haul modem.  The weather station shall be grounded to an earth ground.  The earth ground network shall be 10 ohms or less when tested with a ground measuring device.
The weather station shall be as manufactured for Rain Bird Corporation.
Model WSPROLT

The central control system shall include an onsite or remote weather station where shown on the plans and specifications. The unit shall be complete with the necessary instruments for recording wind run, wind direction, relative humidity, rainfall, solar radiation, and high and low temperature.  A micro-logger shall continuously poll and record the data every 5 seconds.
Short-haul modems or radios may be used for communication between the computer and weather station.

For connection between the weather station and a central controller short-haul modem, two twisted-pair wires (4 wires total) shall be furnished. This communication path shall not exceed 20,000 feet in total length.
900 MHz radios (range of ½ mile line of sight), or 2.4 GHz radios (range of ¼ mile line of sight) shall be furnished for connection between the weather station and a central controller. Spread-spectrum radios may be used with models WS-PRO-LT-WL and WS-PRO-LT-WLS.

The unit shall be complete with a 120 VAC/18 VDC transformer.  A 120 VAC power connection shall be furnished at the transformer location.
The weather station shall be mounted on a poured concrete base and securely bolted to it.  If the weather station is installed in an unsecured area, install inside a 6’-0” high (minimum) security fence with access gate. And all sides must be at least 8’-0” out from the weather station base.  The security fence shall be such as not to interfere with the correct readings of the instruments.
Surge protection shall be provided for the power supply to the weather station.  Surge protection shall be provided for the 2 twisted-pair communication lines installed for both the weather station short-haul modem and the central controller short-haul modem.  The weather station shall be grounded to an earth ground.  The earth ground network shall be 10 ohms or less when tested with a ground measuring device.

The weather station shall be as manufactured for Rain Bird Corporation.
FLOW METER

A. Flow Meters

1.  Specifications for the Rain Bird Model FS100B:

The flow sensor shall be an in line type with a nonmagnetic, spinning impeller (paddle wheel) as the only moving part. The electronics housing shall be glass-filled PPS. The impeller shall be glass-filled nylon or Tefzel with a UHMWPE or Tefzel sleeve bearing. The shaft material shall be tungsten carbide. The electronics housing shall have two, ethylenepropylene O-Rings and shall be easily removed from the meter body. The sensor electronics will be potted in an epoxy compound designed for prolonged immersion. Electrical connections shall be 2 single conductor 18 AWG leads 48 inches (1.2 meters) long. Duration shall be direct burial “UF” type colored red for the positive lead and black for the negative lead. The sensor shall operate in line pressures up to 400 psi (27.5 bars) and liquid temperatures up to 220° F (105°C), and operate in flows of 1/2 foot (0.15 meters) per second to 15 feet (4.5 meters) per second with linearity of ±1% and repeatability of ±1%. The meter body shall be cast 85-5-5-5 bronze, in 1" (25 mm), female iron pipe thread sizes. This flow sensor shall be Rain Bird Model FS100B.
2.   Specifications for Rain Bird Model Model FS150P, FS200P, FS300P or FS400P Flow Sensors:

The flow sensor shall be an in-line type with a non-magnetic, spinning impeller (paddle wheel) as the only moving part. The electronics housing shall be glass-filled PPS. The impeller shall be glass-filled nylon or Tefzel with a UHMWPE or Tefzel sleeve bearing. The shaft material shall be tungsten carbide. The electronics housing shall have two, ethylenepropylene O-Rings and shall be easily removed from the meter body. The sensor electronics will be potted in an epoxy compound designed for prolongs immersion. Electrical connections shall be 2 single conductor 18 AWG leads 48 inches (1.2 meters) long. Insulation shall be direct burial “UF” type colored red for the positive lead and black for the negative lead. The sensor shall operate in line pressure up to 100 psi (6.9 bars) and liquid temperatures up to 140° F (60° C), and operate in flows of 1/2 foot (0.15 meters) per second to 20 feet (6.1 meters) per second with linearity of ±1% and repeatability of ±1%. The meter body shall be fabricated from Schedule 80 PVC Tees, available in 1 1/2", 2", 3", and 4" (25mm, 40mm, 50mm, 75mm, and 110mm) with socket end connections. This flow sensor shall be Rain Bird Model FS150P, FS200P, FS300P or FS400P.
3.  Specifications for Rain Bird Model FS350 Flow Sensor:

The flow sensor shall be an insertion type with a nonmagnetic, spinning impeller (paddle wheel) as the only moving part. The sensor sleeve will be brass (or 316 stainless steel) with the sensor housing being PPS. The impeller shall be glassfilled nylon or Tefzel® with a UHMPWE or Tefzel sleeve. The shaft material shall be tungsten carbide. The sensor will be supplied with a 2" (50mm) NPT adapter for installation into any commercially available weld-on fitting or pipe saddle. The adapter shall have two, ethylenepropylene O-Rings. The sensor electronics will be potted in an epoxy compound designed for prolonged immersion. Electrical connections shall be 2 single conductor 18AWG leads 48 inches (1.2 meters) long. Insulation shall be direct burial “UF” type colored red for the positive lead and black for the negative lead. Insertion of the sensor into any pipe size shall be 1 1/2" (40mm) from the inside wall to the end of the sensor housing. The sensor shall operate in line pressures up to 400 psi (27.5 bars) and liquid temperatures up to 220° F (105°C), and operate in flows of 1/2 foot (0.15 meters) per second to 80 feet (24.5 meters) per second. This flow sensor shall be Rain Bird Model FS350B (FS350SS).
B.  Specifications for underground wiring of Rain Bird Flow Sensor products:

1.  Cable:

Rain Bird Series sensors may be located up to 2000’ from Rain Bird field controllers.

All data communications wire connecting flow sensors to the electronics that are buried below grade, with or without conduit, shall be constructed to direct burial specifications similar to Telecommunications Exchange Cable (REA PE-89).
The cable shall be constructed of 20 AWG, or larger, copper conductors twisted into pairs of varying lengths to prevent cross talk.  Conductors shall be insulated with polyethylene or propylene with a suggested working voltage of 350 volts.  The cable shall feature an aluminum-polyester shield and be finished with a black high-density polyethylene jacket.  Cable should be equivalent to AT&T PE-39 or PE-89.

2.  Splices:

It is important that all wire connections be absolutely watertight with no leakage to ground or shorting from one conductor to another.  All splices shall be Epoxy-type wire connector kits such as 3M Series 3500 Scotch-LOK connector packs or 3M Series 7000 Epoxy Wire Connector Kits.  If one connector is used for both wire connections, make sure that the splices are staggered to prevent shorting.  Follow the manufacturer’s instructions on the package.
C.  Specifications for Surge Protection Devices for Rain Bird Flow Sensor products:

Surge Protection for Sensors:

The flow sensor surge protection devices shall be the Rain Bird FSSURGEKIT surge suppressor kit that are hybrid devices employing gas-filled surge voltage protectors to handle large surge currents, and avalanche type silicon devices for extremely rapid response. The FSSURGE shall be capable of outdoor installation where exposure to standing water, rain, or spray is expected.  The suppressor shall protect against surges categorized by IEEE Specification 587, Category B (short branch circuits).

Electrical Specifications:

Clamping Voltage: 15V

Series Resistance: 2.4 Ohms

The Surge Suppressor shall be Rain Bird Model FSSURGEKIT.

ESP-MC Controllers:  ESP-8MC, ESP-12MC, ESP-16MC, ESP-24MC, ESP-32MC and ESP-40MC 

The irrigation system controller shall be of a hybrid type that combines electromechanical and microprocessor based circuitry capable of fully automatic and manual operation.

The controller shall operate on a 117 VAC +/- 10% power input and be capable of actuating up to two 24 VAC, 7VA, solenoid valves per station plus two master valves or pump start relays.  The controller shall be capable of operating four stations plus the master valves simultaneously. Controller output shall be protected against severe electrical surge.  

The controller shall have four separate irrigation programs (A, B, C & D) which can have different start times, watering days, and station timing. Each program shall be capable of up to 8 start times per day. 

The controller shall have _____stations, with each station capable of an operating time of 0 to 2 hours in one-minute increments and 2 to 12 hours in 10 minute increments. The controller shall be capable of automatic sequential stacking to avoid overlapping operation unless programmed to overlap.  

The controller shall provide a separate water budget feature for each of programs. Water Budget shall allow simultaneous adjustment for all stations on a program from 0% of set running time to 300% in 1% increments. 

The controller shall have a 365-day calendar with day-of-the-month OFF feature. Programs will run on an ODD/EVEN day cycle, day-of-the-week ON/OFF cycle or in cycles from 1 to 99 days. In addition, the controller shall have a programmable rain shut-down from 1 to 99 days.   

The controller shall have two master valve/remote pump start circuits for use with a master valve to pressurize the system when the irrigation cycle starts, or to activate a remote pump start relay to run the pump during the irrigation cycle. One master valve/pump start circuit shall be programmable by station: the other shall function whenever a station is active. 

The controller shall be capable of being operated manually at any time.  A manual single station, a group of stations, or a program can be selected to run for a programmed time without affecting the normal program. This controller shall be capable of running a variable system test program without affecting the normal program.   The controller shall be upgradeable by use of a Maxicom² Interface Board.

The controller shall have Cycle+Soak™ water management software that is capable of operating each station for a maximum cycle time and a minimum soak time to reduce water run-off and puddling. The maximum cycle time shall not be extended by water budgeting.  

The controller shall include a feature that allows the setting of a delay between station operation. This delay shall be set by program. This delay must be able to be set from 0 seconds to 9 hours.

The controller shall have an internal non-volatile memory which will retain the irrigation schedule for a minimum of 100 years without power.  A 9 VDC rechargeable battery and a recharging circuit shall also be included for counting down the program-in-progress during a power outage and allow programming of the controller when disconnected from the main power supply.  

There shall be a station status indicator light and a master valve status indicator light. These lights will indicate station operation and circuit integrity.  An indicator for sensor status will be found on the front panel along with a switch to suspend sensor operation. The indicator and override will work with a sensor wired to the controller’s sensor terminals.  

The controller shall be available in a 16-gauge seamless steel cabinet suitable for wall-mounting or a stainless steel pedestal mounting.  

The controller shall be as manufactured by Rain Bird Corporation, Azusa, California.   

ET Manager™ Series
The ET Manager (ETMi) shall be a control device for a sprinkler controller, and shall be adaptable to most sprinkler controllers. It shall be programmable to site-specific conditions to manage landscape watering based on hourly weather conditions.  

The ET Manager (ETMi) shall be programmable to the required Signal Provider Code in order to receive messages from the Weather Reach™ Signal Provider (WRSP). 
The user shall be able to enter a weather region code number that corresponds to the desired weather station data source operated by the WRSP. 

The ET Manager (ETMi) shall calculate ET values using ASCE standardized equation based on weather station input including wind speed, temperature, relative humidity, and solar energy. Effective rainfall shall be subtracted from ET to calculate a moisture balance.  

The ET Manager (ETMi) shall interrupt the 24 VAC common wire suspending irrigation frequency based on user-selectable irrigation amounts.  

The ET Manager (ETMi) shall be mounted in close proximity to the  irrigation controller; in applications requiring outdoor mounting, the ET Manager shall be mounted in a weatherproof enclosure. 

The ET Manager (ETMi) shall operate at 12 to 30 Volts AC or 12 to 35 Volts DC @ 0.22 Amp max and be capable of withstanding a maximum contact load of 4 Amp @ 30 Volts AC maximum.  

The ET Manager (ETMi) shall have an integrated override button to permit maintenance and manual watering to occur.  The ET Manager (ETMi) shall have a factory supplied 9-volt alkaline battery to maintain clock time and program memory during a power outage. 

The ET Manager (ETMi) shall have programmable settings and records shall be stored in non-volatile memory and be able to be recalled.

The Rain Bird ET Manager Series shall be sold by Rain Bird Corporation.
Optional Accessories

ETMi-ANT: ETMi Remote Antenna Kit*

ETM-RG: Tipping Rain Gauge

ETM-WRSS: Weather Reach Server Software

ETM-PS: ET Manager Programming Software

ETMi-OE: ETMi Outdoor Enclosure

ETMi-TRAN: 120 Volts AC Plug-in

Transformer-635640

* ET Manager has a built in antenna. Locations

with a weak paging signal may require an

external antenna.

ET Manager™ Cartridge for the ESP-LXME/LXD Controller
The ET Manager kit shall consist of a cartridge and a receiver device that receives hourly weather signals and automatically makes adjustments to the ESP-LXME/LXD Modular controller.  The adjustments to the controller shall be made in such a way to efficiently apply irrigation to meet plant needs based on measured weather conditions. 

The ET Manager Cartridge shall be installed in the front panel of the ESP-LXME/LXD controller. All necessary set-up for receiving the Weather Reach™ signal shall be done through the ESP-LXME/LXD user interface when the ESP-LXME/LXD dial is in the "Optional ETMI/IQ Settings" position.  

A dedicated terminal connection shall be provided on the ET Manager Cartridge to allow connection of an optional tipping rain gauge (ETMRG) to measure local rain fall. The user can configure this input to accept either 1mm per tip or .005” per tip type devices. 

The ET Manager Cartridge will interrupt irrigation if rain, high wind, or freezing conditions are measured. The set point for interrupt may be set by the user through either the programming software or the ESPLX Modular user interface. Rain interrupt will have both an hourly threshold and a 24 hour threshold. The default set points shall be:

• Temperature 32˚F (0°C)

• Wind 20 MPH (32,1 km/h)

• 1 Hour Rain .20” (5,08 mm)

• 24 Hour Rain 1” (25,4 mm)

The ET Manager Cartridge shall be as manufactured by Rain Bird Corporation, Azusa, California.
BATTERY OPERATED CONTROLLERS  

TBOSTM Control Module   

The irrigation controller (control module) shall be programmable by a separate transmitter device only.  The program shall be communicated to the Control Module from the Field Transmitter via an infrared connection.  The controller shall be of a module type, which may be installed in a valve box underground.  The controller shall function normally if submerged in water and the communication from the transmitter shall function if submerged in water   

The Control Module shall be housed in an ABS plastic cabinet and shall be potted to insure waterproof operation.  The Control Module battery compartment shall be dual-sealed to prevent water from entering the compartment. The Control Module shall have two mounting slots for screws allowing the module to be securely mounted inside a valve box.   

The controller shall operate on one nine-volt alkaline battery for one full year regardless of the number of stations utilized.  The controller shall operate _ (1, 2, 4 or 6) stations either sequentially or independently.   

The controller shall have station run time capability from one minute to twelve hours in one minute increments, a 365-day calendar and three programs with eight start times each.  The controller shall be capable of independent program operation using a seven day cycle.  The controller shall be capable of dependent program operation using Even, Odd, Odd-31 or 1-6 day cycles. The controller shall turn on stations via latching solenoids installed on the valves.  Manual operations shall be initiated by attaching the Field Transmitter to the Control Module and programming a manual start. The controller shall be capable of manual single station or manual program operation.   

The controller shall be as manufactured by Rain Bird Corporation, Azusa, California.  

TBOSTM Field Transmitter     

The irrigation controller shall be programmable by a separate transmitter device (Field Transmitter) only.  The Field Transmitter shall communicate to the Control Module via an infrared connection.  The Field Transmitter shall be water resistant and housed in ABS plastic and have a removable, reversible protective sheath.  The Field Transmitter shall operate on one 9V alkaline battery.     

The Field Transmitter shall have a large LCD screen and a seven-key programming pad.  A beep sound shall confirm every keystroke.  The screen shall automatically turn off after one minute when not in use.  

The Field Transmitter shall be capable of programming an unlimited number of TBOS Control Modules.  

The Field Transmitter shall have a low battery indicator capable of indicating low battery voltage in the Field Transmitter or TBOS Control Module.

The Field Transmitter shall be as manufactured by Rain Bird Corporation, Azusa, California.  

TBOSTM Latching Solenoid  

The Latching Solenoid shall fit into any Rain Bird DV/DVF, ASVF, PGA, PEB, PES-B, GB, or EFB-CP, or BPE or BPES series valve.  

The Latching Solenoid shall fit into selected Irritrol® and Buckner® valves and Superior® and Champion® valve actuators using plastic solenoid adapters.

The Latching Solenoid shall be as manufactured by Rain Bird Corporation, Azusa, California.  

TBOSTM Rain Shutoff Device  

The Rain Shutoff Device shall function correctly only when buried under 2" (5 cm) of sand.  The device shall be pre-set and non-adjustable.  The device shall function with a DC system only.  The device shall have a bypass switch.
The Rain Shutoff Device shall be as manufactured by Rain Bird Corporation, Azusa, California.  

RAIN SENSORS
Rain Check
The rain sensor shall be a micro-electronic, solid-state type, capable of interrupting the power from the irrigation controller to the valves when rainfall exceeds a pre-selected amount.   

The rain sensor circuitry shall be housed in a UV and corrosion resistant plastic casing and shall utilize a rain collector/evaporator pan of the same material.   

The sensor shall be adjustable, using stainless steel sensing probes, to interrupt or prevent irrigation when the rainfall collected in its pan reaches as little as 1/8" or up to and exceeding 1/2".   

The sensor shall have an integral ratcheting pivot mount that allows installation on angled, as well as perpendicular surfaces. The sensor shall be capable of operation with up to a three 24 VAC (5.5 VA) valve load.   

The sensor shall be as manufactured by Rain Bird Corporation, Azusa, California.
RSD Series Rain Sensor

The rain sensor shall employ an electro-mechanical actuating device designed to cause a circuit interrupt that temporarily disables the irrigation controller during periods of significant rainfall. The device shall automatically restore the controller to a normal operating condition after a period of time subsequent to the

rainfall. The device shall be suitable to be wired – normally closed (N.C.) – in series with the valve common; and, shall include a short-lead to allow wiring normally open (N.O.) when necessary.

The device shall be of rugged construction to withstand the elements, including exposure to sunlight.

The device shall include a U.L. listed, 3A @ 125/250 VAC rated electrical switch. The device shall be of sufficient capacity to be used with a maximum of three 24 VAC, 7 VA solenoid valves per station, plus one master valve.

The rain sensor shall incorporate a provision that allows the installer to select from several rainfall settings. The setting increments shall be displayed in both English and metric units. The device shall include a vent ring to help control drying time of the mechanical components.
The Rain Bird RSD Series Rain Sensor shall be manufactured by Rain Bird Corporation, Azusa, California.  
ESP-SAT

The irrigation system controller shall be of a hybrid type that combines electromechanical and microprocessor-based circuitry capable of fully automatic and manual operation. The controller will be housed in a weather- proof, lockable, 16-gauge seamless steel cabinet suitable for wall mounting or free-standing stainless steel pedestal mounting. 

The controller shall operate on a 117VAC +/- 10% power input and be capable of actuating up to two 24 VAC, 7VA solenoid valves per station plus a master valve or pump start relay. The controller shall be capable of operating four stations plus the master valve simultaneously. Controller output shall be protected against severe electrical surge. 

As a stand-alone, the controller shall have four separate irrigation programs (A, B, C, & D) which can have different start times, watering days, day cycles, and station timing. Each program shall have eight start times per day.  

The controller shall have ______ stations, with each station capable of an operating time of 0 to 2 hours in one-minute increments and 2 to 12 hours in 10-minute increments. Controller station operation shall be of automatic sequential stacking to avoid overlapping operation unless programmed to overlap. 

The controller shall have a 365-day calendar with day-of-the-month OFF feature. Programs will run on an ODD/EVEN day cycle, day-of-the-week ON/OFF cycle, or in cycles from 1 to 99 days. In addition, the controller shall have a programmable rain shutdown from 1 to 99 days. 

The controller shall have two master valve/remote pump start circuits for use with a master valve to pressurize the system when the irrigation cycle starts or to activate a remote pump start relay to run the pump during the irrigation cycle. One master valve/pump start circuit shall be programmable by station; the other shall function at all times. 

The controller shall be capable of being operated manually at any time. A manual single station, a group of stations or a program can be selected to run for the programmed time without affecting the normal program. This controller shall be capable of running a variable system test program without affecting the normal program. 

The controller shall be a Rain Bird ESP-Satellite. 

The controller shall have Cycle+Soak  water management software which is capable of operating each station for a maximum cycle time and a minimum soak time to reduce water run-off and puddling. The maximum cycle time shall not be extended by water budgeting. 

The controller shall have an internal non- volatile memory which will retain the irrigation program and the programmed date and time for a minimum of 100 years without power. A 9 VDC rechargeable battery and recharging circuit shall also be included for counting down the program-in-progress during a power outage and shall allow programming of the controller when it is disconnected from the main power supply. 

The controller shall indicate when it is operating under central control. It shall also display which channel and station is in operation at such time. There shall be a station status indicator light and a master valve status indicator light. These lights will indicate station operation and circuit integrity. An indicator for sensor status will be found on the front panel along with a switch to suspend sensor operation. This indicator and override will work with a sensor wired to the controller's sensor terminals. 

The controller shall be as manufactured by Rain Bird Corporation, Azusa, California. 
SITE CONTROL   

System Specifications   

The computerized central control system shall be the Rain Bird SiteControl as hereinafter specified.  It shall be capable of controlling a single site with up to 8 locations, upgradable to 16, each consisting of common areas and special areas.  The control shall include a Rain Bird computer system, as hereinafter specified.  The control equipment shall include a satellite interface, (TWI) or decoder interface unit (SDI).  The satellite interface (TWI) shall control up to 28 channels per wire group and each wire group shall control up to 672 satellite stations.  The satellite interface (TWI) shall be upgradable from 1 wire group to 4 wire groups with the purchase of an “additional wire path” software module.

The Small Decoder Interface Unit (SDI) shall have the capacity to control a maximum of 200 decoder addresses and activate up to 400 solenoids. The Large Decoder Interface Unit (LDI) shall have the capacity to control a maximum of 500 decoder addresses and activate up to 1,000 solenoids (specific performance parameters depend on system design). The hybrid module shall offer both types of system communication — satellite and decoder—on the same system. The hybrid module shall also allow expansion of the control system with the addition of 1 more TWI or SDI, doubling hardware capabilities. SiteControl Plus allows operating one to four LDI's or, combined with the hybrid module, up to four total decoder and/or satellite interface devices.

Software Specifications   

The Site Control software shall operate in the Microsoft Windows operating system environment and shall be capable of operating any one of the following types of field unit systems:  1) “hard-wired” satellite field units 2) “radio” operated link satellite field units 3) “hard-wired” decoder field units.  The control system shall provide continuous “on-line”, two-way communication between the central computer, the interface unit and the field satellites and/or decoder units – providing “true” central control.  Continuous field unit “feedback” status information shall register at the computer and also at the satellites interface unit (TWI).

The SiteControl software shall be capable of supporting up to six normally closed master valves. Site Control system shall be capable of 100 programs residing in the system at any one time.  The system shall provide up to 12 “start times” per individual schedule and up to 6 “start times” per individual program.  SMART WEATHER shall provide automatic response or alarm to the central controller.  Water Budget function shall adjust watering time from 0 to 300% in 1% increments.  Automatic Rain Shutdown shall function with the integration of a Rain Sensor.  “Dry run” feature shall provide data for testing and adjustments.  Built-in rotor and spray-head database shall provide custom irrigation programs and automatically calculate precipitation rates for each sprinkler model.  A “Cost estimator” shall provide projections of water and power costs for irrigation cycles.  SiteControl shall provide three different flow measurements:  m3 per hour, liters per second, US Gallons per minute.  SiteControl shall offer the selection of any one of eleven different languages including:  English, French, German, Spanish, Swedish, Italian, Portuguese, Korean, Japanese, Chinese (traditional), Chinese (simplified).  Freedom system shall allow wireless access via a wireless phone or handheld.  SiteControl systems shall be sold with a 1-year Global Support Plan (GSP).

(For North America, software comes pre-installed on a computer supplied by Rain Bird)

Software Module Options
· Smart Weather

· Automatic ET

· Hybrid Module

· Smart Sensor

· Site Control Plus

· Map Utilities

· Freedom

· 8 Additional Locations

· Additional Wire Path (2nd)

· Additional Wire Path (3rd)

· Additional Wire Path (4th)

TWI Hardware Specifications

The Two-Wire Interface (TWI) shall serve as an interface between the central controller and Rain Bird commercial field satellites (ESP-MC SAT series) on the SiteControl System.

· Features

· TWI operates up to 28 satellites, pulse decoders or sensor decoders per wire group.

· TWI comes standard with one wire-path, upgradable to up to 4 wire paths with the purchased of additional wire path modules.

· One TWI is capable of interfacing with up to 5 pulse sensors or 28 static sensors per wire-path.  Up to 15 total pulse sensors or 200 static sensors can be set up per system.

· Each Flow Sensor in a satellite two-wire system requires a Rain Bird PT322 or PT1502 Pulse Transmitter and a Rain Bird sensor decoder for pulse sensors (DECPULLR)

· Each static (switch) sensor requires a Rain Bird sensor decoder for switch sensors (DECSENLR).

· UL-Listed

· Wall Mount:  drawn steel, seamless, cabinet with hinged front panel

· Computer data path:  hardwire

· Satellite data path:  hardwire/2-wire path (1500 ohms resistance)

Decoder Hardware Specifications

· The Large Decoder Interface (LDI) or Small Decoder Interface (SDI) shall serve as an interface between the central controller and Rain Bird commercial field and sensor decoders (FD-101TURF, FD-102TURF, FD-202TURF, FD-401TURF, FD-601TURF, SD-210TURF) on the SiteControl System.

· LDI can interface with up to 500 decoder addresses and can activate up to 1,000 solenoids (specific performance depends on system design – please consult Rain Bird Decoder Design Guide).

· SDI can interface with up to 200 decoder addresses and can activate up to 400 solenoids (specific performance depends on system design – please consult Rain Bird Decoder Design Guide).

· Above solenoid specifications are based on those for the following Rain Bird products:  PGA, PEB, EFB-CP, GB, and 300BPE valves.  

· LDI and SDI come standard with terminals for 4 wire paths.

· Up to 15 total pulse and 200 static (switch) sensors can be set up per system (specific capacity on SDI or LDI wire paths depends on system design).

· Each decoder wire path shall be grounded using a Rain Bird MSP-1 surge protector.  

· All LDI’s and SDI’s shall be grounded to a 5-ohm or less earth ground.

· LDI and SDI are UL and CE listed

· Each Flow Sensor in a decoder system currently requires Rain Bird PT322 or PT1502 pulse transmitter.

