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2.10 IRRIGATION COMPONENTS AND/OR SYSTEMS
A. Description:  Irrigation controller or other devices as necessary.
B. Irrigation controller specifications include but are not limited to:
1. The controller shall be of a hybrid type that is microelectronic circuitry capable of fully automatic or manual operation. 
2. The controller shall be housed in a wall-mountable, weather resistant plastic cabinet with a key-locking cabinet door suitable for indoor or outdoor installation.
3. The controller shall be a two-wire path field device based control system.

4. The controller shall have the ability to be programmed and operated in any one of six languages:

a. English

b. Spanish

c. French

d. German

e. Italian

f. Portuguese

5. The display shall show programming options and operating instructions in the chosen language without altering the programming or operation information.

6. The controller shall have user configurable formats for time, and units.

7. The controller shall have incorporated a base station capacity of 60 stations (LX-IVM) or 240 stations (LX-IVM Pro).

8. LX-IVM can be upgraded to LX-IVM Pro with a LX-IVM Pro Panel.
9. All stations shall have the capability of independently obeying or ignoring the weather sensor as well as using or not using the master valve.

a. The controller shall have a weather sensor override option.

10. The weather sensors shall include but are not limited to:

11. The weather sensor options shall include but are not limited to the Rain BirdTM WR2 Rain/Freeze Sensor, the Rain BirdTM RSD Rain Sensor, and the Rain BirdTM Anemometer with Rain BirdTM PT3002 pulse monitor. 
12. Station timing shall be from 0 minutes to 96 hours.

13. The controller shall have a seasonal adjustment feature adjustable from 0% to 300% in increments of 1%.

a. Seasonal adjustments shall be adjusted by each individual program.

14. The controller shall also have a monthly seasonal adjustment feature adjustable from 0% to 300% by month in increments of 1%.

15. Station timing with seasonal adjustment shall be from 1 second to 96 hours.

16. The controller shall have 10 (LX-IVM) or 40 (LX-IVM Pro) separate and independent programs which can have different start times, start day cycles and station run times.

a. Each program shall have up to 8 start times per day for a total of 32 possible start times per day.

b. The programs shall be allowed to overlap operations based on user-defined settings which control the number of simultaneous stations per program and total for the controller.
17. The controller shall come standard with SimulStationsTM, a feature that allows the user to define up to 8 (LX-IVM) or 16 (LX-IVM Pro) Stations and any associated Master Valves to operate simultaneously.

18. The controller shall have the capability of having a normally open or closed master valve programmable by station.

19. The controller shall have a programmable station delay by program to allow for water well recovery or slow closing valves.
20. The controller shall have four independent wire-paths.
21. The controller shall have an electronic, diagnostic circuit breaker that shall sense a wire path with an electrical overload or short circuit and shall bypass that wire path and continue operating all other stations.

22. The controller shall have a 365-day calendar with leap year intelligence.  The leap year intelligence allows the use of “Odd” or “Even” day watering schedule without changing the date on leap years.

a. The calendar shall include a day off feature that allows a day(s) of the week to be turned OFF on any cycle (Custom/Odd/Odd31, and Cyclical).
23. A day set to “Off” shall override the normal repeating schedule and not water on the specified day(s) of the week.

24. 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.

25. 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 automatic operation mode.

26. The controller shall have a cycle and 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.

a. The maximum cycle time shall not be extended by seasonal adjustments.

27. The controllers default operation shall be by station number.

28. The controller shall provide an option to assign station priorities to determine the order in which stations shall operate.

a. The controller shall ignore the station number sequence and instead operate the highest priority stations first and the lower priority stations last.  Station priorities will be utilized by the flow manager feature if the flow manager feature is enabled.
29. The controller shall offer a water window for each program

a. The water window function sets the allowed start and stop time where watering is allowed.

b. If watering cannot be completed by the time the water window closes, the stations with the remaining time are paused and watering automatically resumes when the next water window opens.
30. The controller shall have a FloManagerTM feature that provides efficient irrigation and reduced water windows with real-time flow and station management.
31. The controller shall have FloWatchTM feature that learns the normal flow rate of each station and provides high and low flow detection.

32. The controller shall offer integrated flow sensor option 

a. The controller shall accept a sensor device input from 1-5 flow sensors with no flow scaling device required.

33. The FloWatchTM functions as follows.

a. Each time a station runs the FloWatchTM shall compare the current real-time flow rate to the learned rates and take user defined actions if high flow, low flow, or no flow is detected.

b. FloWatchTM shall automatically determine the location of the flow problem and isolate the problem by turning off the affected station or master valve.

c. FloWatchTM shall be compatible with both normally closed and open master valves.

34. A manual master valve water window shall be provided to coordinate daytime manual watering with the flow sensing.

35. The water windows shall offer programmable days of the week and manual watering additional flow rate.

36. The controller shall have an alarm indicator light with an external case lens on the front panel visible through the outer door with the door closed and locked.

a. The alarm light shall prompt the user to select the alarm softkey to review the alarm condition(s).
b. The controller shall have an external alarm port (24VAC, 0.3A max) that can support external alarms and sirens and will ensure the external alarm turns on at the same time as the alarm light in front panel.
37. The controller shall be compatible with a specified central control system utilizing specialized network communication cartridges.

a. The cartridge shall provide communication with the central control computer and other controllers via a variety of communication options (Direct Connect Cable, GPRS/Cellular, Ethernet, and Radio,).

b. The central control system shall provide remote computer control of the controller providing automatic or manual program adjustments.

38. The controller shall offer an optional metal wall-mounted lockable cabinet and/or pedestal.
39. The controller shall be capable of receiving a managing cartridge that shall upgraded the controller to a Smart controller

40. The controller shall have multiple size wiring knockouts located on the bottom and the back side of the case to adapt to a wide variety of wiring applications, to facilitate installation and provide a clean professional look.
41. The controller door and front panel shall be removable to allow the case to be mounted to a wall.

42. The controller shall have a removable, programmable front panel for conveniently programming the controller away from the installation site or for teaching irrigation scheduling.

a. The removable programmable front panel shall use a 9 volt battery.

43. Shall include non-volatile (100-year) program memory to maintain the irrigation schedule indefinitely during a power outage.

44. The controller shall operate on 120 VAC± 10% at 60Hz (230VAC ± 10% at 50Hz for international models).
45. Shall include a standard 20kV surge protection.

46. The controller shall have default settings that allow the contractor to set his/her own default program.

a. The program can be automatically recalled up to 90 days in the future.
b. Shall be used for ease in restoring a schedule that has been altered or to replace a temporary schedule for new vegetation.

47. The controller shall have the capacity for the program to be erased allowing the user to start programming with a blank controller.

48. 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.
49. The controller shall include a lithium coin-cell battery that shall maintain time and date during a power outage.

50. Shall have the dimensions of:

a. Width:
14.32 in. (36.4 cm)

b. Height:
12.69 in. (32.2 cm)

c. Depth: 
5.50 in. (14.0 cm)
C. Irrigation metal wall-mount case specifications include but are not limited to:

1. Field wiring connections shall occur in the controller.

2. The metal case shall be sized such that the standard plastic case of a specific controller shall fit properly and securely in the case without altering the controller.
3. The controller shall be field installed into the metal case and can be mounted wall-mounted or attached to a free-standing pedestal.

4. The metal wall-mountable case shall include all necessary mounting bolt, nuts, and washers.
5. The metal wall-mount case shall be lockable.

6. The metal case shall be powder-coated steel.

7. The metal case shall have the dimensions of:

a. Width:
14.25 in. (36.2 cm)

b. Height:
12.875 in. (32.7 cm)

c. Depth: 
7.75 in. (19.7 cm)
D. Irrigation metal pedestal specifications include but are not limited to:

1. Field wiring connections shall occur in the controller.

2. The metal pedestal shall be sized such that a specified metal case shall fit properly and securely.

3. The metal pedestal case shall include all necessary mounting bolt, nuts, and washers.

4. The metal pedestal shall be powder-coated steel.

5. The metal pedestal shall have the dimensions of:

a. Width:
14.25 in. (36.2 cm)

b. Height:
28.00 in. (71.1 cm)

c. Depth: 
7.25 in. (18.4 cm)
E. Irrigation 2-Wire field device specifications include but are not limited to:

1. The 2-wire addresses shall be pre-coded to eliminate confusion associated with user-defined addressing.

2. The field devices shall be fully encapsulated creating a completely waterproof seal.

3. The LXIVMSD device shall have a white label
4. The LXIVMSEN device shall have a green label
5. The LXIVMOUT device shall have a blue label

6. The LXIVMSOL device shall have a yellow label
7. The LXIVMSOL electrical input shall be:

	Nominal Input Voltage 
	Nominal Input Frequency
	Quiescent Current
	In-rush 
Current

	26.5 Vrms
	60 Hz
	< 0.7 mA (avg.)
	< 40mA (peak)

	26.5 Vrms
	50 Hz
	< 0.7 mA (avg.)
	< 40mA (peak)


8. The maximum 14 gauge cable run shall be:

a. Star:  2.4 miles

b. Loop:  9.6 miles
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9. The maximum 14 gauge cable run shall be a maximum of 456 feet.

10. Wiring for the 2-Wire path shall be a specified double jacketed MAXI wire.

11. The environment shall be:

a. Working Range: 14° to 149° F (-10° to 65° C)

b. Storage Range:  -40° to 150° F (-40° to 66° C)

c. Humidity: 95% max at 40° to 120° F in a non-condensing environment
F. IVM accompanying field device specifications include, but are not limited to:

1. Shall have four different field device options to allow the user to choose the precise amount of landscape irrigation control needed.

a. Rain BirdTM LXIVMSOL interfacing signal line and Rain BirdTM valve.

b. Rain BirdTM LXIVMOUT interfacing signal line and Third Party Valve with compatible DC latching solenoid
c. Rain BirdTM LXIVMSEN interfacing signal line and compatible flow or weather sensor
d. Rain BirdTM LXIVMSD for surge protection. (every 500 ft or 15 field devices. whichever is shorter)
2. Field device (LXIVMSOL) interfacing signal line and valve specifications include but are not limited to:
a. Power Draw:  0.7mA (idle)
b. Dimensions:  2 inches in diameter at its greatest width and no more than 3 inches long.
c. Wires:  Red and Black to 2-wire path
d. Surge protection shall be required every 500 ft.

e. The LXIVMSOL shall have a  black color with yellow label globally
3. The LXIVMSD specifications include but are not limited to:

a. The LXIVMSD shall be grounded on a two-wire path every 500 feet (150 meters) or every 15 field devices, whichever is smaller.
b. The LXIVMSD shall be placed on a two wire path with field device interfacing signal line and valves
c. The LXIVMSD shall be used for surge protection only, and shall not have a 2-wire address.
4. The LXIVMSEN specifications include but are not limited to:

a. The LXIVMSEN shall be an interface to flow sensors.
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